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Tsetsaut Ventures Ltd.

SWMP

Surface Water Management Plan

ULSE

Ultimate Limit State Event

TC

Transport Canada

US EPA

US Environmental Protection Agency

TDS

Total Dissolved Solids

UWR

Ungulate Winter Range

TEM

Terrestrial Ecosystem Mapping

VC

Valued Component

TOC

Table of Conditions

VEMP

TSA

Technical Study Areas

Vegetation and Ecosystems
Management Plan

TMF

Tailings Management Facility

VQO

Visual Quality Objective

tpd

tonnes per day

WHO

World Health Organization

TSF

Tailing Storage Facility

WMP

Waste Management Plan

TSMP

Terrain and Soil Management Plan

WOL

Whole Ore Leach

TSP

Total Suspended Particulate

WQG

BC Water Quality Guidelines

TSKLH

Tsetsaut/Skii km Lax Ha

WQO

Water Quality Objectives

TSS

Total Suspended Solids

WSA

Water Sustainability Act

TUKS

Traditional use and knowledge sites

WTP

Water Treatment Plan

ZOI

Zone of Influence
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PART A – INTRODUCTION AND BACKGROUND
1 PURPOSE OF THE ASSESSMENT REPORT
The purpose of this Assessment Report is to summarize the procedures and findings of the Environmental
Assessment (EA) conducted by the British Columbia (BC) Environmental Assessment Office (EAO) on the
application by IDM Mining Ltd. (IDM) for an EA Certificate (EAC) for the proposed Red Mountain
Underground Gold Project (Red Mountain or Project). The application provided by IDM (the Application)
was accepted for review by the EAO on November 1, 2017.
The EAO prepares this report (Assessment Report) for provincial ministers who are responsible for making
a decision on Red Mountain under Section 17 of the Environmental Assessment Act (the Act). For a new
mine facility, the deciding provincial ministers are the Minister of Environment and Climate Change
Strategy (ENV) and the Minister of Energy, Mines and Petroleum Resources (EMPR).
This Report:
• Describes Red Mountain and the consultation undertaken during the EA;
• Documents the work undertaken by the EAO to consult and accommodate, where necessary,
Aboriginal Groups1 in keeping with the Supreme Court of Canada’s direction in Haida v. Minister of
Forests, the Nisga’a Final Agreement, and related case law;
• Identifies the potential environmental, economic, social, health and heritage effects of
Red Mountain, including cumulative effects and how IDM proposes to mitigate adverse effects;
• Identifies the residual adverse effects after mitigation;
• Summarizes all environmental management plans and follow up plans described in the Application;
• Identifies the conditions proposed by the EAO; and
• Sets out conclusions based on Red Mountain’s potential for significant adverse residual effects with
respect to the Act.
In the preparation of this Report, the following information has been considered:
• The Application and supplemental information provided by IDM;
• Advice provided on the Application and supplemental information by the Working Group and
Aboriginal Groups; and
• Input received from members of the public.
This information has been posted to the EAO’s electronic Project Information and Collaboration System
(EPIC) under the project name Red Mountain Underground Gold.
1

“Aboriginal Groups” means those A boriginal entities identified in Schedule B and Schedule C of the Section 11 Order for the proposed Red Mountain
Underground Gold Mine project, issued February 10, 2016, as defined in that Order, except where conditions are being referenced, in which case it
refers to the Aboriginal Group listed on Schedule B only.
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1.1

READERS GUIDE TO THE ASSESSMENT REPORT

Each section in Part B of this Assessment Report focuses on a particular VC (Valued Component) or set of
related VCs and ICs (Intermediate Component), and is structured with the following headings:
Background – contains relevant background information, primarily found in the Application.
Potential Project Effects and Proposed Mitigations Identified in the Application – summarizes IDM’s
assessment findings, description of residual effects and cumulative effects, and proposed mitigation
measures as provided in its Application for an EAC.
Potential Project Effects and Proposed Mitigations Identified During Application Review – describes key
issues and concerns raised by Working Group members and the public during the Application Review
period. Each description of a key issue or concern is typically followed by IDM’s response, including critical
outcomes from any additional analysis. Many of the EAO’s proposed conditions also include mitigations to
further address the issues.
The EAO’s Characterization of Residual Effects – contains the EAO’s objective analysis of all information
received from IDM, the Working Group and the public, and describes the EAO’s understanding of residual
adverse effects of Red Mountain in consideration of the following factors: Context, Magnitude, Extent,
Duration, Reversibility, Frequency, Likelihood and Confidence.
Cumulative Effects Assessment – contains the EAO’s analysis and determination of residual cumulative
effects, including past, present and reasonably foreseeable projects and activities with the potential to act
cumulatively with Red Mountain.
The EAO’s Conclusions – summarizes the EAO’s significance determination, if applicable. Where the EAO
does not conclude on significance of residual adverse effects (for example, for ICs such as Air Quality),
reference to the applicable VC conclusions is provided.

2 PROJECT OVERVIEW
2.1

PROPONENT DESCRIPTION

IDM is a mineral exploration and development company. IDM’s core asset is the Red Mountain property
which it acquired in 2014 and has 100 percent ownership in. IDM’s corporate headquarters is located in
Vancouver, BC at:
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IDM Mining Ltd.
1800 - 555 Burrard Street
Vancouver, BC V7X 1M9
Phone: 604-681-5672
The key contacts are:
Rob McLeod
President and Chief Executive Officer
Phone: 604-617-0616
Email: rm@idmmining.com
Michael McPhie
Executive Chairman
Phone: 604-558-6242
Email: mm@idmmining.com

2.2

PROJECT DESCRIPTION AND SCOPE

2.2.1 PROJECT DESCRIPTION AND LOCATION
IDM is proposing to construct and operate an underground gold and silver mine with an average
production of approximately 1,000 tonnes per day (tpd) of ore over a six year operating period (net annual
production of 365,000 tonnes). Red Mountain is reviewable under both the Act and the
Canadian Environmental Assessment Act, 2012 (CEAA 2012).
Red Mountain would be located approximately 18 kilometres (km) northeast of the District of Stewart
(Stewart), BC, (see Figure 1 below) and is in the Regional District of Kitimat-Stikine (RDKS). Red Mountain
would have a total disturbance area of 246.6 hectares (ha) which includes a total Project footprint of
approximately 147.2 ha.
Red Mountain would also be located in the Nass Wildlife Area, as set out in the Nisga’a Final Agreement.
According to the Nisga’a Final Agreement, the Nisga’a Nation has treaty rights to manage and harvest fish,
wildlife and migratory birds within the Nass Area and Nass Wildlife Area. Red Mountain would also be
located within the asserted traditional territory of Tsetsaut/Skii km Lax Ha (TSKLH).
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Figure 1: Project Overview

2.2.2 PROJECT COMPONENTS
Red Mountain would include the following major components:
• The Mine Site, which would include: three portals, underground mine, underground mine
ventilation, laydown areas, a temporary waste rock storage area, ore stockpiles, water
management infrastructure (including dewatering systems and a portal collection pond),
underground utilities, cemented rock fill batch plant and crushing plant, bulk fuel storage,
substation and transformers, communication tower(s), and ancillary buildings and facilities (fuel
tank, site offices, maintenance shops, helipad, and explosives and detonator storage facilities);
• Bromley Humps, which would include: processing plant, laydown areas, electrical substation,
process plant transformers and electrical room, hazardous materials and waste management areas,
water treatment plant and effluent pond, freshwater intake pipeline from Bitter Creek and treated
water discharge pipeline to Bitter Creek, assay lab, bulk fuel storage and distribution facilities,
ancillary buildings (warehouses, offices and mine dryers), run-of-mine ore stockpiles, including
diversion ditches, rock quarry, Tailings Management Facility (TMF), and communication tower(s).
The TMF would include non-contact water diversion channels, seepage collection ditches, seepage
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•
•

collection ponds and a barge reclaim system;
The Access Road would follow an existing deactivated resource road through the Bitter Creek valley
for 13 km with a further 2 km of new road construction, from Highway 37A to Bromley Humps. A
Haul Road would be constructed from Bromley Humps to the Mine Site; and
Red Mountain would be connected to the BC Hydro electrical transmission system near the District
of Stewart, BC. A 138 kilovolt (kV) transmission line would run from Highway 37A to Bromley
Humps, primarily adjacent to the Access Road. A 25 kV transmission line would run from Bromley
Humps to the Mine Site.

2.2.3 PROJECT ACTIVITIES
Red Mountain is expected to have a project life of 22 years, from Construction to Post-Closure.
Construction would last approximately 18 months, during which time the roads, powerlines and major
facilities would be built. During the six year Operations phase, the primary activities would be ore
extraction and mineral processing. Red Mountain would extract high-grade gold and silver ore to be
processed on-site. Ore would be mined by underground methods from portals at the Mine Site. The main
mining method at Red Mountain is longhole stoping. Ore would be processed using conventional Carbon in
Leach recovery processes at the dedicated Process Plant at Bromley Humps. Tailings from the Process
Plant would be stored in an adjacent TMF. Refined doré bars would be the final product. The doré bars
would be stored in a secure section of the Process Plant and transported offsite via armoured truck on a
weekly basis.
After Operations, the five year Closure phase would consist of a period in which all infrastructure not
required for Post-Closure monitoring would be decommissioned and ongoing collection and treatment of
seepage from the TMF until no longer required under provincial regulations. IDM expects that final closure
of the TMF would be completed two years after mining is complete. The Post-Closure phase, which is
estimated to be 10 years based on preliminary modeling, would mostly consist of site monitoring to ensure
that the closure objectives have been met.
During Application Review, EMPR noted that the estimated duration of the Post-Closure phase could be in
excess of the 10 years proposed by IDM in the Application. EMPR indicated that the Post-Closure phase
may be longer than 10 years in order to conduct monitoring of water quality and the portal plug to ensure
closure objectives are met. For the purpose of the Assessment Report, the EAO used the temporal
boundaries defined in the Application which are described above.

2.2.4 ALTERNATIVE MEANS OF UNDERTAKING THE PROJECT
The alternative means of undertaking Red Mountain that were evaluated by IDM include:
• Mine rate;
• Access and transportation alternatives for the movement of ore, freight and personnel;
• Underground mining operations (access and method);
• Waste rock management;
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•
•
•

Mineral processing technology;
Tailings management and locations; and
Power supply.

IDM undertook an analysis of alternative means using the following general approach:
• Identifying technically and economically feasible alternative means;
• Analyzing potential effects of technically and economically feasible alternative means; and
• Selecting preferred alternative means.
IDM used the following criteria to evaluate technically and economically feasible alternatives once
identified:
• Cost implication;
• Potential residual effects on the environment;
• Amenability to reclamation;
• Community acceptability;
• Aboriginal Interests and Nisga’a Nation treaty rights; and
• Other socio-economic considerations.
A summary of IDM’s conclusions from the alternatives assessment is provided below. Further details of the
alternatives assessment ratings can be found in in Chapter 4, Volume 2 of the Application.
Mining Rate
IDM concluded that year-round mining at 1,000 tpd was preferred over mining eight months of the year at
1,500 tpd. IDM made this conclusion based on the benefits that year-round operation provide to
employees (that is, full-time instead of seasonal employment) and employee retention, as well as any
mechanical and operational issues associated with closing and reopening underground mining operations.
Transportation of Personnel, Equipment, and Supplies
IDM concluded that road access is the only feasible option. IDM determined that air/helicopter access was
not feasible given the need to transport large equipment to the site and the very high costs associated
with this transportation.
Transportation of Ore Onsite
IDM considered two options for transporting ore between Bromley Humps and the Mine Site during
Operations: a tram or a road. IDM concluded that transportation by road was the preferred alternative
because of the lower capital and operating costs, as well as the simpler engineering requirements.
Underground Mining Access
Of the three options IDM considered for the primary mine access portal locations, the Lower Portal was
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selected as the preferred option over the Upper Portal and the Lower Cirque Portal in order to reduce the
ore haul distance, ore haul elevation, and dewatering/pumping requirements. IDM recognizes that the
Lower Portal also has disadvantages that include its location higher up the mountain compared to the
Lower Cirque Portal and the larger amount of waste rock that would be generated during development. At
the time of the preliminary considerations for the tunnel plug design, geotechnical information regarding
the properties of the rock mass was not available.
Underground Mining Method
IDM concluded that the principal underground mining method would be longhole stoping instead of drift
and fill. According to IDM, longhole stoping is a semi-selective and productive underground mining method
that has been successfully used for similar deposits with relatively low costs. Drift and fill mining would be
used in the event that conditions are not suitable for longhole stoping. IDM states that other mining
methods or combinations of methods may also be used to extract resources that would take into account
geometry, dip angle, continuity and grade distribution, rock mass strength and competency, and in-situ
value of mineralized material.
Waste Rock Management
Development of the underground mine would require the excavation of waste rock. Approximately
719,000 tonnes of waste rock would be produced under the mine production schedule and all mine rock
would be potentially acid generating (PAG).
IDM considered two options for storing waste rock: surface storage and placement of waste rock
underground as backfill (including a temporary waste rock storage area on the surface). IDM considered
both options as technically suitable and economically feasible but selected as the preferred option the
temporary storage of 52,000 tonnes of waste rock on the surface followed by backfilling into the
underground since this option would partially satisfy backfill requirements. IDM anticipates that waste
rock is not expected to become acidic in the amount of time the waste rock would be stored at the surface
(less than two years). IDM stated that waste rock would not be permanently stored on the surface.
Mineral Processing Technology
IDM considered three mineral processing technologies including: Whole Ore Leach (WOL); Floatation,
Re-grind and Leaching (FRL); and Floatation to produce gold-silver concentrate for sale to an offsite
smelter. Of the three options, IDM determined that WOL and FRL were economically feasible, whereas the
third option was not economically feasible since it requires securing a favourable smelter contract. IDM
concluded that WOL was the preferred processing option based on cost implications.
Tailings Disposal Location
Of the options considered for the location of tailings disposal, IDM concluded that surface disposal of
tailings in the TMF was the preferred alternative compared to the underground disposal of tailings as
backfill, including the potential for co-mingling tailings with waste rock. IDM determined that underground
Assessment Report

August 28, 2018

23
disposal of tailings as backfill was not a technically suitable or economically feasible option.
This option is not compatible with IDM’s schedule for developing the mine, requires extensive temporary
storage or filtered or paste tailings on the surface for two to three years, and would also require
infrastructure for reprocessing/dewatering of tailings to generate a suitable material for backfill.
Surface TMF Facility Location
IDM considered nine alternative TMF locations for the surface storage of tailings within 20 km of the
underground mine portal. IDM determined that four of the nine options were not technically suitable for
tailings storage, and the Lower Bromley Humps (Location 6) only satisfied the storage criteria for one
tailings technology (filtered) and one Mine Development Concept, so it was carried forward in that
configuration. From the four remaining alternatives, IDM concluded that Bromley Humps (Location 5) is
the preferred location from a technical, cost and environmental perspective.
Tailings Technology
IDM considered five options for tailings technology including conventional slurry tailings, thickened slurry
tailings, ultra-thickened (paste) tailings, ultra-thickened cemented tailings and filtered tailings. IDM
concluded that thickened slurry tailings are the preferred option based on the following factors:
•
•
•
•
•

Tailings deposition and water management strategy is more simple compared to other alternatives;
Process water is contained in the same facility and can be used for mill reclaim;
No additional mill processes are required;
Lower risk of operational problems; and
Greater ability to maintain a degree of saturation in the tailings mass to reduce the exposure of
tailings to oxidation and to limit potential generation of acid rock drainage (ARD) and metal
leaching (ML).

Power Supply
The total average annual power consumption is estimated by IDM to be approximately 59 million
kilowatt hours per annum (kWh/a) (6.8 megawatts (MW) on average), with a maximum capacity of
9.5 MW which includes 6 MW for the Mine Site and 3.5 MW for the Process Plant. Five alternative power
supplies were considered for Red Mountain: diesel, LNG, a transmission line connected to the BC Hydro
grid, wind and solar. IDM concluded that the construction of a transmission line predominantly within the
Access and Haul Road rights-of-way was the preferred alternative since grid power offers the most
flexibility at the lowest cost.
Tier Two Alternatives within the Project
According to IDM, the aforementioned assessment of alternative ways Red Mountain could be carried out
considers a first tier of major alternatives that would shape the overall development of Red Mountain.
IDM also undertook an assessment of second order alternatives that, based on the decisions of the first
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tier, supports the optimization of site configuration during the preliminary and detailed design phases of
Red Mountain. The assessment uses the same criteria to evaluate technically and economically feasible
alternatives as the assessment of tier one alternatives. Second order alternatives evaluated by IDM
include:
•
•
•
•
•
•

Location of infrastructure;
Laydown areas in the Project area;
Type of explosives and storage locations;
Location of quarry and borrow sites;
Water management approaches in the Project area; and
Waste and wastewater management.

Further details of the assessment and conclusions of second tier alternatives are presented in Table 4.4-2
in Chapter 4, Volume 2 of the Application.

2.2.5 PROJECT DESIGN AS A RESULT OF THE EA
During the EA, there were no changes to design features of Red Mountain made by IDM resulting from
Working Group, Aboriginal Groups or public input. However, there were design changes initiated by IDM
as a result of ongoing detailed engineering and optimization, which occurred during the EA (Table 1).
Table 1: Red Mountain Design Features or Measures Changed by IDM during the EA Process
Project Feature

Project Design Measures

Change in Potential Effects

Mining Schedule

The original mine production
schedule was based on a seasonal
schedule operating nine months
annually.

Reduced temporary waste and Run of Mine
(ROM) ore stockpiles, reducing overall Project
footprint.

The current mine production
schedule is based on a year-round
schedule operating 12 months
annually.
Lower Portal

The original lower portal location
was designed at an elevation of
1,650 m.
The current lower portal location is
designed at an elevation of 1,720 m.

Power Transmission /
Distribution
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The original transmission design was
a 34 kV line connecting Bromley
Humps to the existing BC Hydro line
off Highway 37A.The current
transmission line design allows for a
138 kV line connecting Bromley
Humps to the existing BC Hydro line

Year-round employment rather than seasonal
employment opportunities.

Reduced underground development distance.
Current lower portal location reduces
developmental costs and increases Project
economics.
Reduced line loss with higher voltage line.
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Project Feature

Project Design Measures

Change in Potential Effects

off Highway 37A.
Employee Housing /
Transportation

The original employee housing plan
was for all personnel to be based out
of the District Stewart during
Construction and Operations.
The current employee housing plan
includes provisions for a construction
camp based in the District of Stewart
for contract employees during
Construction with a plan to transition
all employees to Stewart during
Operations.

Ore Processing Method

The original mineral processing
method was a FRL circuit.

The use of a construction camp would allow
for a reduced effect on the District of
Stewart’s housing market during
Construction and while being located in
Stewart, it would provide direct and indirect
opportunities to local businesses.

Carbon-in-leach (CIL) circuit provides higher
recoveries and increased Project economics.

The current mineral processing
method is WOL.
Quarry Location

The original Otter Creek Quarry
location was identified to fall within
potentially acid generating material.
The revised Gabbro Quarry location
falls within non-acid generating
material and has been confirmed
with field sampling and testing
programs.

Telecommunication
System

Telecommunication repeaters were
not included in the original Project
Description but are required for
internet connection at the
Bromley Humps and Mine Site areas.
Two relay towers are required:

This change has already been incorporated
into the water and load balance and
represents an improvement from the
originally considered construction material
source for the TMF as it replaces PAG
construction material with non-PAG material.

No effect.

Repeater 1 - 56° 2'24.65"N,
129°51'27.07"W, elevation 1,475m
Repeater 2 – 55°58'12.11"N,
129°42'3.67"W, elevation 2,120m
Substation Location
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Through the advancement of IDM’s
interconnection study work with
BC Hydro, it was determined that the
substation needed to be relocated
from Bromley Humps to a location
within 100 metres (m) of BC Hydro’s
powerline. The new location parallels
Highway 37A within an area of
disturbance adjacent to BC Hydro’s

Improved quality of power-grid in area
compared to previously considered location.
Negligible to minor visual impact as a buffer
of trees/vegetation would be maintained
between the new powerline and Highway
37A.
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Project Feature

Project Design Measures

Change in Potential Effects

right-of-way.
Portal Plug Depth

In response to comments from EMPR
and ENV, IDM completed additional
work to refine the location for the
plug to be installed in the lower
portal at Closure. IDM moved the
portal plug location from the initially
proposed 40 m into the portal to
185 m into the portal such that the
minimum rock cover requirement
would be achieved in all directions.
IDM also proposed additional design
mitigation that could be employed if
required to maintain water quality.

Potential for water quality predictions to be
higher than predicted for some contaminants
of concern due to the increase in length of
exposed tunnel downstream of the revised
portal plug locations.
Updated water quality modeling would be
conducted during Mines Act (MA) permitting.
Should updated modeling indicate that
additional mitigation is required to ensure
environmental protection during Closure and
Post-Closure, additional design mitigation
would be implemented.
The EAO proposed certificate conditions for
Water Quality Management and an Aquatics
Effects Monitoring Program would address
any potential effects related to this change.

2.2.6 PROJECT BENEFITS AND PURPOSE
Economic Benefits from Red Mountain Construction
Red Mountain would generate economic impacts through direct expenditures on goods and services;
creation of employment opportunities; and generation of tax revenues for local, provincial and federal
governments. IDM provided the following summary of estimated annual economic benefits and
employment from Red Mountain during Construction. Data presented in the following tables are based on
results from the BC Input Output Model, used by IDM to calculate Project benefits.
Table 2: Summary of Estimated Economic Benefits from Red Mountain during Construction
Local (RDKS) ($million)
N/A

Direct Project Construction Expenditures
Gross Output
Direct
Indirect
Induced
Contribution to Gross Domestic Product (GDP)
Direct
Indirect
Induced
Household Income
Direct
Indirect
Induced
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BC ($ million)
93.5

27.2
27.4
0.1

12.0
31.0
10.9

11.7
11.8
0.1

24.7
45.2
11.3

7.9
7.9
0.0

5.1
11.3
4.9
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Local (RDKS)
Effects on Government Revenues
Federal Taxes
Provincial Taxes
Municipal Taxes (including property taxes)

6.5
4.4
0.8

Table 3: Estimated Employment from Red Mountain during Construction
Direct
Indirect
Induced
Total Employment

Local (Jobs)
103
104
0
207

BC (Jobs)

Other Jurisdictions (Jobs)
120
183
44
347

72
172
67
311

Economic Benefits from Red Mountain Operations
Table 4 provides a summary of estimated annual economic benefits from Operations. Red Mountain would
generate economic impacts through direct expenditures on goods and services; creation of employment
opportunities; and generation of tax revenues for local, provincial and federal governments. IDM reports
that total purchases of goods and services produced in BC during Operations are estimated at
$167.6 million.
Table 4: Annual Economic Benefits of Red Mountain during Operations

Estimated Direct Expenditures in Canada
(excluding labour)
Gross Output
Direct
Indirect
Induced
Gross Domestic Product
Direct
Indirect
Induced
Household Income
Direct
Indirect
Induced
Government Revenues
Federal Taxes
Provincial Taxes
Municipal Tax Revenues
2

Local RDKS
($ millions)
N/A

BC
($ millions)
167.6 2

3.1
3.1
0.0

4.5
8.3
6.0

1.6
1.6
0.0

2.2
3.9
3.7

1.0
1.0
0.0

1.4
2.5
2.7
13.1
8.0
0.0

167.6 is the total of direct expenditures, including expenditure in BC.
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Table 5 provides a summary of anticipated employment benefits during Operations. Estimated annual
employment during Operation is expected to total 121 FTEs in the RDKS and BC, with an average annual
income of $76,626 3.
Table 5: Estimated Employment during Red Mountain Operations.
Direct
Indirect
Induced
Total Employment

Local (Jobs)
13
13
0
26

BC (Jobs)
20
39
36
95

Other Jurisdictions (Jobs)
1129
146
184
1459

Red Mountain Contributions to Business Development
Red Mountain is anticipated to create procurement opportunities for businesses. It is estimated that
supplier industry impacts in the local area would be significant. On an annual basis, 103 (59 percent) of the
jobs supported in direct supplier industries are expected to be in the local area. For industries further back
in the supply chain, local effects are expected to account for less than one percent of total employment. In
addition to increased spending resulting from employment wages, IDM estimates that $27.2 million would
be spent on direct suppliers contracted locally during Construction and $3.1 million would be spent locally
on capital goods during Operations. As well, approximately 40 percent of the jobs, GDP and employment in
direct supplier industries are expected to be in the RDKS. On an annualized basis, it is estimated that
13 jobs would be supported in local industries directly supplying services used by Red Mountain, with
another 20 direct supplier industry jobs in other parts of the province. Further back in the supply chain,
industry effects are expected to be largely outside the local area, as is the induced effect associated with
spending by workers employed by the mine and its direct and indirect suppliers.
Red Mountain may depend on several contract services for Construction and Operations. For all phases of
Red Mountain, these services would be obtained from local, provincial and national contractors,
preferentially in that order and as the required technical capabilities are available. Contract services could
include:
Construction activities:
• Road and powerline construction;
• Bulk earthworks;
• Underground infrastructure work;
• Surface infrastructure work; and
• Engineering, procurement and construction management.

3

Average annual household income ($ per employee), as reported in the BC Input-Output Model Report: Red Mountain
Underground Gold Project Construction and Operation. June 2017.
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Operations activities:
• Logistics, transportation services and fuel services;
• Explosives products;
• Expediting/mine resupply;
• Communications;
• Avalanche support;
• Monitoring; and
• External trainers on site to conduct specialty training.

2.2.7 COMMUNITY AND SOCIAL BENEFITS OF THE PROJECT
In the Application, IDM specified that its long-term objective is to ensure that Red Mountain results in a
net benefit to the District of Stewart and the other local study area (LSA) communities. Some of the
benefits that IDM lists would be afforded to local residents and businesses as a result of their direct
engagement in the Project. These advantages include IDM’s commitment to maximizing employment of
Nisga’a citizens and the local workforce, in part by implementing a Skills, Training and Employment Plan
(STEP) designed to support skill development, training and employment within the LSA communities. IDM
also committed to developing a Local Procurement Plan, which aims to establish a fair and transparent
process that would facilitate and encourage the participation of local businesses and contractors.
IDM stated that other benefits to LSA community members would result from the population growth that
Red Mountain would stimulate; particularly as a result of IDM’s inducements to have its Operations
workforce relocate to Stewart, together with any accompanying family members. IDM also stated that
they would work closely with the District of Stewart, service providers and local businesses to ensure
adequate housing, amenities and recreational facilities are available to help attract and retain new
workers to the community.
IDM noted that funding for public facilities such as schools, clinics, fire and rescue, and emergency services
are based on population levels, meaning that higher populations should translate into support for, and
enhancements to these community resources. Population growth and community resource enhancements
could also serve to facilitate the recruitment and retention of community service professionals not directly
affiliated with Red Mountain (for example, medical, education and social service professionals). An
increased population base could also broaden the pool of potential volunteers who may elect to support
volunteer groups that play an important role in supporting community needs.
To meet its objective of enhancing benefits and minimizing adverse social effects of the Project, IDM
proposed a number of key mitigations to be implemented through management plans, including a
Community Involvement Plan, the Social and Economic Management Plan, and Health and Social Services
Management Plan. Seeking to clarify expectations related to IDM’s commitment to manage social impacts,
the EAO is proposing legally-binding conditions, including Condition 16 Health and Medical Services Plan
for IDM to prepare a detailed plan of how to address potential effects on health and medical services,
Condition 18 Social Effects Management Plan, Condition 19 Economic Opportunities Plan and Condition 17
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Housing Strategy. Section 13 (Social Effects) of this Report provides a more detailed discussion of these
conditions and the effects that they aim to mitigate. Authorizations
In addition to provincial and federal EA approvals, Red Mountain would need various authorizations from
federal, provincial and local governments to proceed.

2.3

FEDERAL REGULATORY ENVIRONMENT

Red Mountain is subject to a federal EA because Project activities exceed thresholds in the
CEAA 2012 Regulations Designating Physical Activities schedule section 16(c). In addition to a federal EA,
Red Mountain would require several federal permits and authorizations. A list of these anticipated permits
and authorizations is in Table 6.
Table 6: Anticipated Federal Permits and Authorizations

2.4

Permit

Agency

Legislation

Description

Explosives Factory
Licence

Natural Resources
Canada

Explosives Act (1985)

Authorizations for an explosive storage
magazine and for explosives
manufacture/mixing.

Radio Licences

Industry Canada

Radio Communication Act
(1985)

Establish and operate radio frequencies
and related infrastructure.

Radio-isotope
Licences

Natural Resources
Canada

Nuclear Safety and Control
Act (1997)

Authorization for nuclear devices such
as slurry density flow meters.

Fisheries
Authorization

Fisheries and
Oceans Canada

Fisheries Act (1985)

Authorizations under Section 35.

PROVINCIAL AUTHORIZATIONS

Red Mountain would require multiple provincial authorizations, licenses and permits for Construction and
Operations. These are identified and described in Table 7. IDM intends to apply for permits using the
synchronous permitting approach in the event that an EAC is issued.
Table 7: Potential Provincial Authorizations, Licenses and Permits
Permit

Agency

Legislation

Description

Permit Approving the
Work System and
Reclamation Program
(Mines Act Permit)

EMPR

Mines Act (1996)

Authorization to
construct, operate,
close/decommission and
reclaim a mine.

Mining Lease

EMPR

Mineral Tenure Act (1996)

Authorization for the
exploration or
development of the
mineral resource.
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Permit

Agency

Legislation

Description

Mining Right-of-Way
Permit

EMPR

Mining Right of Way Act
(1996)

Right of way access within
Crown or private lands.

Licence of Occupation
and Statutory
Right-of-Way

Ministry of Forests, Lands,
Natural Resource
Operations and Rural
Development (FLNRORD)

Land Act (1996)

Authorization to occupy
Crown land for
construction of
freshwater pipeline.

Temporary Use/Work
Permits

FLNRORD

Land Act (1996)

Temporary (short-term)
use of Crown land
portions for construction
of fresh water pipeline.

Investigative Use Permit

FLNRORD

Land Act (1996)

Authorization to occupy
Crown land for powerline
right of way, quarry,
camp, staging areas or
mine infrastructure off of
the mineral tenure.

Occupant Licence to
Cut – Mine Site

FLNRORD

Forest Act (1996)

Authorization to harvest
timber for site clearing.

Liquid Effluent Discharge
Permit

ENV

Environmental
Management Act (2003)

Authorization for
discharge from any water
storage facility or
diversion structure.

Air Emissions Discharge
Permit

ENV

Environmental
Management Act (2003)

Authorization for air
emissions discharge.

Hazardous Waste
Registration

ENV

Environmental
Management Act (2003) Petroleum Storage and
Distribution Facilities
Storm Water Regulation

Authorization for
temporary storage of
hazardous waste.

Explosives Storage and
Use Permit

EMPR

Mines Act (1996)

Approval for surface and
underground explosive
storage and use.

Section 9 Notification

FLNRORD

Water Sustainability Act
(2016)

Notification of plans to
conduct works not
requiring approval or
authorization.

Section 9 Approval or
Authorization for
Changes In and About a
Stream

FLNRORD

Water Sustainability Act
(2016)

Approval for changes in
and about a stream that
are of a complex nature.

Section 8 Approval,
Water Use License

FLNRORD

Water Sustainability Act
(2016)

Authorization to divert
and use surface water.
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Permit

Agency

Legislation

Description

Construction Permit

Northern Health
Authority (NHA)

Drinking Water Protection
Act (2001)

Authorization to
construct, install, alter or
extend a water supply
system, including any
works, facilities and
equipment.

Animal Salvage

FLNRORD

Wildlife Act (1996)

Authorization to trap
wildlife for research/
scientific purposes,
including salvage.

Special Use Permit

FLNRORD

Forest Act (1996)

Approval to build an
access road and gravel
pits on unencumbered
crown land (non-tenure).

Occupant Licence to Cut
– Access Road

FLNRORD

Forest Act (1996)

Authorization for timber
harvesting consistent
with approved road
upgrade and road design.

Occupant Licence to Cut
– Powerline

FLNRORD

Forest Act (1996)

Authorization for timber
harvesting for
construction of a
powerline right-of-way.

Licence of Occupation
and Statutory Right-ofWay

FLNRORD

Land Act (1996)

Authorization to occupy
crown land for powerline
right-of-way.

Permit to connect a
Powerline

BC Hydro

Safety Standards Act
(2003) - Electrical Safety
Regulation

Approval of plans to
connect a private
powerline to the BC
Hydro grid.

Road Use Permit

FLNRORD

Forest Act (1996)

Approval for the use of
forest service roads (FSR).

Industrial Access Permit

BC Ministry of
Transportation and
Infrastructure (MOTI)

Industrial Roads Act
(1996)

Access improvements to
Access Road.

Highway Access Permit/
Provincial Public Highway
Permit Application

MOTI

Transportation Act
(2004); Motor Vehicle Act
(1996)

Approval for industrial
access to Highway 37A;
Access Road intersection
with Highway 37A.

Noxious Weed Control
Permit

FLNRORD

Integrated Pest
Management Act (2003)

Recently disturbed lands
within the Project area
where invasive plants
have vigorously
established.
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2.5

Permit

Agency

Legislation

Description

Utility Permit

MOTI

Transportation Act (2004)

Approval to construct a
utility (that is,
transmission line) within a
highway right-of-way.

Burning Reference
Number

FLNRORD

Wildfire Act (2004)

Required for any category
3 open burn.

LOCAL GOVERNMENT AUTHORIZATIONS

The following authorizations would be required from the District of Stewart:
• Temporary Use permit for work camp under Zoning Bylaw 881 and amendments;
• Permit under Traffic Regulation Bylaw 518 and amendments which restricts the size and weight of
vehicles within the District; and
• Authorization for the use of RDKS-operated solid waste facility.
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3 ASSESSMENT PROCESS OVERVIEW
3.1

OVERVIEW AND SCOPE OF THE EA

Red Mountain is a reviewable project pursuant to Part 3, Table 6 of the Reviewable Projects Regulation
because Red Mountain is a new mine facility that would exceed production capacity of 75,000 tonnes per
year of mineral ore during Operations.
Red Mountain is also subject to a federal EA because Project activities exceed thresholds in the
CEAA 2012 Regulations Designating Physical Activities schedule section 16(c). Red Mountain would exceed
an ore production capacity of 600 tpd for a proposed gold mine.

3.2

MAJOR MILESTONES OF THE EA

Table 8 provides a summary of the key milestones in the Pre-Application and Application Review stages of
the EA.
Table 8: Major Milestones of the BC EA
Date

Milestone

November 2, 2015
February 10, 2016

The EAO issued an Order under Section 10 of the Act to start the provincial EA.
The EAO issued an Order under Section 11 of the Act, defining the scope of the proposed
Project and the procedures and methods for conducting the review.
The EAO issued a Section 13 Order to replace a figure of the location of Project
components.
The EAO initiated a 30-day public comment period on the draft Application Information
Requirements (AIR).
The EAO issued the final AIR to IDM.
IDM submitted an Application for an EAC for the proposed Project. The EAO evaluated the
Application against the AIR, and considered advice from the Working Group including
Nisga’a Nation, as represented by the Nisga’a Lisims Government (NLG).
The EAO notified IDM of its determination that the Application does not provide an
appropriately meaningful treatment of the requirements in the AIR and decided not to
accept the Application for review.
IDM re-submitted an Application for an EAC for the proposed Project. The EAO reevaluated the Application against the AIR, and considered advice from the Working Group
including Nisga’a Nation, as represented by NLG.
After a re-screening period of 30-days, the EAO made a Section 16 decision to accept the
Application from IDM for review.
The 180-day Application Review for the Project commenced.
The EAO initiated a joint provincial-federal 30-day public comment period on the
Application.
The EAO issued a time limit suspension under Section 24(2) of the Act, to be lifted upon
receipt of deliverables, completion of associated engagement activities, and resolution of
issues, to the satisfaction of the EAO.
The EAO lifted the time limit suspension under Section 24(4) of the Act, and the EA

April 13, 2016
October 5, 2016
March 30, 2017
July 17, 2017
August 15, 2017
September 26, 2017

October 24, 2017
November 1, 2017
November 14, 2017
March 13, 2018
July 13, 2018
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Date

Milestone

August 28, 2018

timeline resumed with 46 days remaining in the Application Review.
Date of Section 17 referral (when the EA was concluded, and referred to ministers).

3.3

ROLE OF THE ADVISORY WORKING GROUP

The EAO established a Working Group, made up of federal, provincial and local government staff as well as
NLG and relevant state and federal agencies under jurisdiction of the United States of America, with the
mandates and expertise relevant to the review of Red Mountain. Federal agencies under jurisdiction of the
United States that participated in the Working Group included the United States Environmental Protection
Agency (US EPA) Region 10 and the Alaska Department of Natural Resources. Participation of Working
Group members from the State of Alaska was prompted by a corporative Memorandum of Understanding
(MOU) between the Province of BC and the State of Alaska to address concerns about proposed mining in
trans-boundary areas. A full list of Working Group members is provided in Appendix 1 List of Working
Group Members.
The EAO sought and considered advice from the Working Group to understand and assess any potential
adverse effects associated with the Project. Working Group members were responsible for providing
timely advice to the EAO on:
• Key EA documents including, but not limited to, the selection of VCs, the AIR, the Application, and
the EAO’s Summary and Assessment Reports and proposed provincial conditions;
• Government policy direction and/or gaps that could affect the conduct of the EA;
• Potential conflicts with the legislation and/or regulations of their organizations;
• EA information requirements, as compared with permitting design and information requirements;
and
• Technical issues raised by the public and Aboriginal Groups during the public consultation process.
The following local governments participated in the Working Group:
• RDKS; and
• District of Stewart.
The following federal departments with specialist information or expert knowledge relevant to the Project
participated in the evaluation and the review of IDM’s Application:
•
•
•
•
•
•

Canadian EA Agency (CEA Agency);
Environment and Climate Change Canada (ECCC);
Fisheries and Oceans Canada (DFO);
Health Canada (HC);
Natural Resources Canada (NRCan); and
Transport Canada (TC).

The following US and State of Alaska agencies participated in the Working Group:
• US EPA Region 10; and
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•

Alaska Department of Natural Resources.

The EAO reviewed the adequacy of IDM’s responses to all comments received from Working Group
members and held various meetings with Working Group members to discuss outstanding issues and
concerns. In the development of this Report and recommended provincial conditions, the EAO considered
all comments and issues raised during the EA.

3.4

CONSULTATION WITH ABORIGINAL GROUPS AND NISGA’A NATION

On February 10, 2016, the EAO issued a Section 11 Order establishing the scope and procedures of the EA
which specified the consultation activities that both the EAO and IDM would undertake with all
Aboriginal Groups and the Nisga’a Nation (as represented by NLG) potentially affected by Red Mountain.
At the initial stages of the EA for Red Mountain, the EAO conducted a preliminary assessment to
determine whether an Aboriginal Group would be included on Schedule B or C of the Section 11 Order.
NLG was included on Schedule B of the Section 11 Order in accordance with obligation triggered under
Chapter 10 of the Nisga’a Final Agreement, and at the deeper end of the consultation spectrum. NLG
engaged in the EA process in a number of ways, including the following:
• Participation in the Working Group;
• Participation in meetings to identify and discuss the exercise of proven and asserted
Aboriginal Interests 4 that may be affected by Red Mountain and potential measures to avoid,
mitigate, address or otherwise accommodate impacts;
• Review and comment on key documents, including the draft AIR, the Application and the EAO’s
draft proposed conditions, and Summary and Assessment Reports, including the Aboriginal
Consultation Report (Part C and Part D);
• Submission of a document outlining the Aboriginal Group’s views on the Summary and Assessment
Reports to be included in the package of materials sent to Ministers when Red Mountain is referred
for decision;
• Notification of key milestones, such as the issuance of the AIR, acceptance of the Application for
review, timing of public comment periods (including open houses),when the final Assessment
Report is referred to Ministers and the resulting decision; and
• Meeting with the EAO to discuss any impacts to Aboriginal Interests in the Project area.
TSKLH was included on Schedule C of the Section 11 Order and was consulted at the lower end of the
consultation spectrum in the following manner:
• Notification of key milestones – such as the issuance of the AIR, acceptance of the Application for
review, timing of public comment periods (including open houses) and referral of the final
Assessment Report to Ministers and the resulting decision; and
4

As outlined in the Section 11 Order issued February 10, 2016, Aboriginal Interest is defined as: asserted or determined
Aboriginal rights, including title, and treaty rights.
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•

Review and comment on Part D (TSKLH Consultation Report) section of this Report.

Further detail regarding consultation with Aboriginal Groups is provided in Part C and Part D of this Report.

3.4.1 MEETING THE CROWN’S DUTY TO CONSULT AND ACCOMMODATE ABORIGINAL
GROUPS
The EAO is required to ensure that the honour of the Crown is discharged by ensuring appropriate
consultation and accommodation of potential impacts of Red Mountain on the exercise of treaty rights,
proven Aboriginal rights and asserted Aboriginal rights and title (Aboriginal Interests) in respect of the
decision by Ministers as to whether to issue an EAC.
Aboriginal Groups’ comments and interests in terms of consultation and specific consideration of the
Crown’s duty to consult and accommodate Aboriginal Interests are examined in greater detail in Part C and
Part D of this Report.
There is often considerable overlap between the interests of Aboriginal Groups and the assessment of
environmental, economic, social, heritage and health effects. Aboriginal Groups’ comments and interests
that directly relate to the environmental, economic, social, heritage and health assessments are discussed
in Part B of this Report.

3.4.2 FUNDS DISTRIBUTED BY THE EAO TO ASSIST ABORIGINAL PARTICIPATION AND
CONSULTATION
The EAO distributed provincial funding to assist NLG in participating in the EA process. Refer to Part C and
Part D of this Report for additional details regarding funding.

3.5

PUBLIC CONSULTATION

Public consultation is an important aspect of the EA process. The EAO required IDM to prepare a Public
Consultation Plan. The plan laid out IDM’s consultation objectives and activities.
Through the course of the EA, IDM submitted multiple Public Consultation Reports to the EAO. The first
Public Consultation Report was submitted during the Pre-Application Stage, the second was submitted
with the Application, and the third was submitted after the close of the public comment period. The Public
Consultation Plan and all Public Consultation Reports are posted on the EAO’s EPIC website.

3.5.1 SUMMARY OF PUBLIC CONSULTATION ACTIVITIES LED BY IDM
Prior to beginning the provincial EA process, IDM engaged in early consultation from May 2014 to
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October 2015 with local government, stakeholders, and local community members. Engagement activities
include:
•
•
•
•

September 23, 2015: IDM met with the Mayor and three councilors from the District of Stewart to
introduce the proposed Project;
October 5 – 6, 2015: IDM provided a letter introducing Red Mountain to elected officials in local,
regional, provincial and federal jurisdictions;
October 6 – 7, 2015: IDM provided a letter introducing Red Mountain to identified stakeholders
who hold overlapping land tenures and other interests; and
October 9, 2015: IDM posted links with information on Red Mountain to social media sites focused
on the community of Stewart.

IDM’s Public Consultation Plan contains additional information on early engagement activities.5
The following public consultation activities were carried out by IDM during the EA process:
• Hosted two community open houses in Nisga’a Villages during the public comment period on the
draft AIR in Gitwinksihlkw on October 13, 2016 and in Gitlaxt’aamiks on October 19, 2016;
• Hosted two Nisga’a Nation community open houses during Application Review in Gingolx on
December 5, 2017 and in Laxgalts'ap on December 6, 2017;
• Participated in public information sessions hosted in Stewart by the EAO and the CEA Agency;
• Provided notification letters to stakeholders, including information on Red Mountain, summaries of
the EA and EA public consultation processes and invitations to communicate directly with IDM;
• Printed media releases and advertisements of public comment periods and public information
sessions in local newspapers;
• Hosted meetings, presentations and site tours for stakeholders and government representatives;
• Developed community newsletters to share Project information with community members,
stakeholders and the public which were distributed in hardcopy to publically accessible, relevant
locations in the District of Stewart and the Nass Valley;
• Meetings, phone calls and emails with key stakeholder groups, including municipal, regional,
provincial and federal elected officials and government staff;
• Advertised key updates, event information sessions and other relevant information in multiple local
newspapers;
• Launched and maintained a Project website (www.redmountainproject.com) for the purpose of
sharing current and detailed information on one platform. The website includes a community email
address (community@idmmining.com) for community members, stakeholders and the public to
convey interests and concerns regarding Red Mountain; and
• Tracked and responded to all comments from the EAO public comment periods.
Through public engagement during the course of the EA, the EAO is satisfied with IDM’s understanding of
5

https://projects.eao.gov.bc.ca/p/red-mountain-underground-gold/docs?folder=12
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and responsiveness to public interests in Red Mountain.

3.5.2 SUMMARY OF CONSULTATION ACTIVITIES LED BY THE EAO
The EAO held two public comment periods and hosted two open houses in total during the Pre-Application
and Application Review stages of the EA.
The EAO hosted a 30-day public comment period from October 5, 2016 to November 4, 2016 on the draft
AIR, including one public information session held in Stewart, BC, on October 12, 2016 with approximately
30 attendees. Two written public comments were submitted to the EAO, which IDM was required to
respond to and the EAO determined that the responses were adequate prior to finalizing the AIR.
The EAO and the CEA Agency hosted a 30-day public comment period from November 14, 2017 to
December 14, 2017 on the Application/Environmental Impact Statement (EIS), including one public
information session held in Stewart on December 4, 2017 with approximately 25 attendees. Eight written
comments from the public were submitted to the CEA Agency. Public comments from both public
comment periods and IDM’s responses are posted on the EAO’s EPIC website 6.

3.5.3 SUMMARY OF PUBLIC COMMENTS
The key issues raised by the public through the submitted public comments included the following:
• Questions regarding IDM’s engagement with NLG;
• Questions regarding the upcoming consultation processes for key monitoring and management
plans related to the construction of the proposed Project; and
• Questions and concerns regarding potential effects of the Project to the environment, particularly
to water quality and fish.
A summary of the key issues raised by the public and the EAO’s responses is provided in Table 9 below.

6

Public comment submission received by Metis Nation BC for the November 14 to December 14, 2017 public comment period:
https://projects.eao.gov.bc.ca/api/document/5a53dcb05ddd49001900b6d7/fetch
Public comment submissions received by CEA Agency for the November 14 to December 14, 2017 public comment period:
https://projects.eao.gov.bc.ca/api/document/5a4ec1d99ebbe70019722450/fetch
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Table 9: Summary of Public Comments and the EAO’s Response
Summary of Issue
Economics – requests for
partnerships with NLG and
with local businesses

Water and Sediment Quality
– concerns about the effects
of the TMF and associated
seepage, including ML/ARD
and contaminants of
potential concern (COPC),
particularly selenium, on
water quality, potential
downstream effects to
sediment and water quality,
and cumulative effects of
historical mining operations.

Fish and Fish Habitat,
Vegetation and Ecosystems concerns regarding effects on
salmon migration as a result
of a TMF failure, request for
specific fish tissue monitoring
parameters, lack of baseline
macroinvertebrate samples,
need to limit invasive plant
species.

Assessment Report

The EAO’s Response
The EAO concluded that Red Mountain would not have
significant adverse effects after the application of
mitigation measures, including conditions the EAO has
proposed.
The EAO proposes Condition 19 Economic Opportunities
Plan, which would require IDM to provide information on
local procurement and jobs opportunities to community
associations, local and regional governments and NLG.
IDM would also be required to document and report out
on this process to the EAO.
The EAO concluded that Red Mountain would not have
significant adverse effects after the application of
mitigation measures, including the following certificate
conditions the EAO proposes:
• Condition 14 Construction Environmental Management
Plan (including erosion and sediment control, spill
prevention and response, metal leaching/acid rock
drainage management);
• Condition 30 Baseline Data Collection;
• Condition 31 Water Quality Management;
• Condition 32 Selenium Ecological Risk Assessment;
• Condition 33 Aquatic Effects Monitoring Plan;
• Condition 34 Acid Rock Drainage; and
• Condition 37 End Land Use Plan.
Provincial (Environmental Management Act and Mines
Act) and federal (Fisheries Act, including the Metal Mining
Effluent Regulation) regulations will also address potential
effects of tailings seepage on water quality.
Following the Independent Panel recommendations on
the Tailings Storage Facility (TSF) breach at Mount Polley,
Part 10 of the Mining Code was updated in 2016. Updated
TSF design standards include requirements for the
steepness of downstream slopes, the minimum static
factor of safety, and new seismic and flood design criteria.
Other updates include new operations criteria for TSFs,
requiring water balance and water management plans for
TSFs, and requiring mines with TSFs to establish
Independent Tailings Review Boards. Red Mountain
would be subject to all of these requirements for its TMF.
The Association of Professional Engineers and
Geoscientists of BC (APEGBC) has also completed the new
professional practice guidelines for site characterization
for tailings dams in BC. The new guidelines directly
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respond to the Independent Panel’s recommendation
that APEGBC develop guidelines that would lead to
improved site characterization for tailings dams with
respect to the geological, geomorphological,
hydrogeological, and seismic-tectonic characteristics.

Terrain Stability: concerns
about effects from
avalanches.

Tailings Management:
concerns about the proposed
TMF technology, future
expansions, lifespan, bonding
and location of the TMF.

The EAO concluded that Red Mountain would not have
significant adverse effects after the application of
mitigation measures, including the following certificate
conditions the EAO is proposing:
• Condition 30 Baseline Data Collection;
• Condition 33 Aquatic Effects Monitoring Plan; and
• Condition 14 Construction Environmental Management
Plan (including invasive plant management and
vegetation and ecosystems management).
During Application Review, the EAO required IDM to
provide additional information about avalanche risks. This
information can be accessed on the EAO’s EPIC Red
Mountain website.
The EAO concluded that Red Mountain would not have
significant adverse effects after the application of
mitigation measures, including the following certificate
condition the EAO is proposing:
• Condition 28 Avalanche Management Plan.
During Application Review, the EAO requested additional
information from IDM to support the review of Red
Mountain, including the TMF. This information can be
accessed on the EAO’s EPIC Red Mountain website.

Part B - Section 7
(Landforms and
Natural Landscapes)
and Section 17
(Effects of the
Environment)

Part A – Section 2
Part B - Section 16
(Accidents and
Malfunctions)

The EAO is satisfied that IDM has reasonably considered
the alternatives for storing tailings with a regard to
economic and technical feasibility and potential impacts,
and that the proposed design represents the application
of Best Available Technology (BAT) for the combination of
physical and chemical stability of the tailings, site-specific
characteristics, and project-specific safety decisions. The
EAO recognized this evaluation when considering the risk
of a potential accident or malfunction of the TMF.
The proposed Certified Project Description provides a
description and map of the TMF showing the size and
location of TMF that would be certified. Should a larger
TMF be required, IDM would be required to apply to the
EAO for an amendment to their Environmental
Assessment Certificate, which would include an
assessment of any potential effects associated with such
an expansion. The Certified Project Description also states
that the TMF must be covered with a rock cover,
geomembrane liner, and soil cover during Closure.
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Regarding bonding, a Mines Act Permit Application must
include an estimate of the total expected cost of
outstanding reclamation obligations over the planned life
of the mine, including the costs of long term monitoring
and maintenance. IDM would be required to post a
security in the amount required to close and reclaim the
entire Project over the entire life of mine. The full cost of
Closure is reassessed on a five year basis at a minimum,
and additional security must be posted should updated
estimates indicate is required.

General EA concerns:
request that the EAO make
management plans available
to the public, and develop a
project-specific website.

The EAO concluded that Red Mountain would not have
significant adverse effects after the application of
mitigation measures.
The EAO will post finalised management plans to the EAO
EPIC Red Mountain website, which is a project-specific
website that the EAO established at the start of the Red
Mountain EA process.

N/A

The EAO is proposing Condition 20 Community
Consultation Plan, which would require IDM to provide a
means for the public to provide feedback on Red
Mountain, and document how IDM has responded to that
feedback.

3.5.4 SUPPLEMENTAL REQUESTS FOR INFORMATION DURING APPLICATION REVIEW
During Application Review, the EAO requested additional reference materials and supplemental
information from IDM to support the EA. The EAO’s requests for additional information were primarily
driven by concerns raised and questions submitted by the public, Working Group and Aboriginal Groups
during the EA. IDM’s responses to the Working Group comments on the Application and supplemental
information were captured in tracking tables. The EAO considered the comments from Working Group
members and the response of the IDM in the preparation of this Report.
The Issues Tracking Tables capturing Working Group comments and IDM responses during Application
Review are posted at the EAO’s EPIC website at:
•

https://projects.eao.gov.bc.ca/api/document/5b7e546f4174df00245aff4a/fetch

Current and future Red Mountain-related information, including supplemental information provided to the
EAO by IDM during the Application Review phase of the EA, notes from Working Group meetings hosted
by the EAO during the Application Review phase, and management plans required under EAC conditions
that the EAO is proposing, is available to the public on the EAO’s website at:
•

https://projects.eao.gov.bc.ca/p/red-mountain-underground-gold/detail
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3.6

ENGAGEMENT WITH OTHER JURISDICTIONS

3.6.1 ENGAGEMENT WITH THE US AND ALASKA GOVERNMENTS AND THE US PUBLIC
During the Red Mountain EA, the EAO consulted with both the United States federal government and the
Alaska state government. The United States EPA Region 10 and the United States Forest Service were
notified about the Red Mountain EA as part of the EAO’s Section 10 Order notifications. The United States
EPA elected to join the Working Group at the start of Application Review, and participated in the review of
the Application as a member of the Working Group. As members of the Working Group, the United States
EPA and the State of Alaska assisted with the review of the Application and provided technical comments
on the Application, participated in Working Group meetings, and reviewed the EAO’s Assessment Report,
proposed Table of Conditions (TOC) and proposed Certified Project Description (CPD).
The EAO and Alaska have signed a Statement of Cooperation on the Protection of Transboundary Waters7
to address potential transboundary effects. Based on that MOU, the EAO invited the State of Alaska to
participate in the Red Mountain EA as a member of the Working Group at the Section 10 stage of the EA.
Staff from the Alaska Department of Natural Resources and Department of Fish and Game participated in
the Pre-Application and Application Review phases of the project.
Key concerns from the United States EPA and State of Alaska raised during Application Review included:
• Potential downstream water quality effects; and
• Accidents and malfunctions.
IDM’s assessment of effects for Red Mountain did not predict any transboundary effects to Alaska, and the
EAO’s Assessment Report concurs that any potential effects would be limited to Canada. Further
information about the EAO’s assessment of effects in Canada on these topics can be found in Section 8
Water and Sediment, and Section 16 Accidents and/or Malfunctions of this Report.
The EAO also directed IDM to engage with the public in the State of Alaska in areas near Red Mountain.
IDM’s engagement activities included stakeholders and community members in the State of Alaska and
encompassed distribution of Project information such as the Application to publically accessible locations
and notification of open houses and public comment periods. This information was distributed through the
use of newsletters, newspapers and social media. IDM also provided information about the EA to the
public through the Hyder Community Association and Hyder Public Library.
The EAO and CEA Agency did not receive any comments from the public in the State of Alaska during the
Pre-Application public comment period. During the Application Review Public Comment Period, the EAO
did not receive any comments from the public in the State of Alaska, though CEA Agency did receive a joint
letter from Salmon Without Borders, Rivers Without Borders and the Southeast Alaska Conservation
Council, a letter from the Southeast Alaska Indigenous Transboundary Commission, a letter from the
7

https://news.gov.bc.ca/releases/2015MEM0027-001963
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United States National Oceanic and Atmospheric Administration, and the US Department of the Interior.
These organisations raised several concerns regarding:
•
•
•
•
•
•
•

Potential impacts to fish and marine resources;
Location of the Red Mountain TMF and the Best Available Technology Tailings Alternatives Analysis;
Reclamation bonds;
Water balance and site water management, water treatment for ML/ARD, and water quality
monitoring timelines;
Potential impacts to Indigenous peoples;
Potential cumulative effects of transboundary mining; and
Public access to information about Red Mountain should the project be approved.

3.6.2 ENGAGEMENT WITH ALASKA TRIBES
At the State of Alaska’s request, the EAO engaged with Alaska Tribes identified by the State of Alaska as
potentially interested in the Red Mountain EA. The specified Alaska Tribes were:
• Central Council of the Tlingit and Haida Indian Tribes of Alaska (Tlingit and Haida);
• Ketchikan Indian Corporation;
• Metlakatla; and
• Organized Village of Saxman.
During Application Review, the State of Alaska requested that the EAO add the following Alaska Tribe to
the notification list:
• Organized Village of Kasaan
The EAO provided the Alaska Tribes with notifications of important EA milestones, including for the
Section 10 Order, the Section 11 Order, the start of Application Review, and the start of the two public
comment periods, one on the draft AIR and one on the Application. The EAO did not receive any public
comments from Alaska Tribes or any responses to the notifications.
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PART B – ASSESSMENT OF POTENTIAL ADVERSE EFFECTS
4 AIR QUALITY
4.1

BACKGROUND

Air Quality was selected as an IC as activities associated with Red Mountain are expected to lead to
changes in air quality. The primary measurement indicators that were assessed for Air Quality are:
nitrogen dioxide (NO2), sulphur dioxide (SO2), particulate matter (PM10, PM2.5), and total suspended
particulate matter (TSP). TSP consists of fugitive dust emitted from stockpiles, heavy equipment operation
on haul roads and off-site transportation, and wind-blown dust from exposed surfaces. PM is generally
categorized by size with particulate fractions described as PM10 and PM2.5 (PM10 is particulate matter 10
micrometers or less in diameter, PM2.5 is particulate matter 2.5 micrometers or less in diameter), as these
particle sizes are of greatest concern for human health. Larger particles tend to settle to the surface by
gravity close to the emission source and are often measured as dustfall. Exhaust emissions consisting of
gaseous contaminants (carbon monoxide (CO), NO2 and SO2) and PM2.5 from on-site equipment and
transportation vehicles are also a potential concern for ambient air quality.
Air Quality was classified as an IC rather than a VC as it was determined that the effects from Air Quality
would move along pathways to influence other VCs. The Air Quality IC represents the pathway by which air
quality could affect the VCs discussed in the following sections in this Report:
• Section 8 Water and Sediment Quality;
• Section 9 Vegetation and Ecosystems;
• Section 10 Wildlife;
• Section 11 Aquatic Resources and Fish and Fish Habitat;
• Section 13 Social Effects; and
• Section 15 Human Health.
The results from the Air Quality effects assessment were carried forward to the assessment of the VCs
listed above, which include both human and wildlife receptors. The Application’s assessment of Air Quality
effects covers Construction and Operations.

4.1.1 REGULATORY CONTEXT
Air quality in BC is managed through the Environmental Management Act (EMA) under which non-legally
binding air quality objectives are developed, including the BC Ambient Air Quality Objectives (BCAAQO).
National air quality objectives are also applicable, including the Canadian Ambient Air Quality Standards
(CAAQS), and the federally-administered Air Quality Management System (AQMS) which provides a
framework for provinces and the federal government to work collaboratively to manage air quality.
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BC Ministry of ENV provides guidance for air dispersion modelling through the 2015 Guidelines for Air
Quality Dispersion Modelling in BC 8; these guidelines were used by IDM in the preparation of the Air
Quality effects assessment. Point source emissions from Red Mountain would be regulated under a Waste
Discharge AIR Permit covered by the EMA.

4.2

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED IN THE APPLICATION

4.2.1 SPATIAL AND TEMPORAL ASSESSMENT BOUNDARIES
IDM assessed Air Quality in the LSA. The LSA extended from the Canada/US border, and included the
District of Stewart and the Bitter Creek valley (see Application Chapter 7, Figure 7.3-1). The modelling
domain was the same as the LSA boundaries. The ENV 2015 Guidelines for Air Quality Dispersion Modelling
in BC were adhered to by IDM when defining the modelling domain. The dispersion modelling domain was
included in IDM’s Dispersion Modelling Plan (see Application Appendix 7-A), which was developed in
consultation with ENV.
No Regional Study Area (RSA) was selected for the assessment, as IDM stated that the LSA was large
enough to meet requirements under the BC ENV Guidelines for Air Quality Dispersion Modelling in BC.
The temporal boundaries considered for the Air Quality effects assessment included the potential effects
from Construction and Operations.
IDM stated that Project interactions with Air Quality during Closure are anticipated to be minor compared
to those during Construction and Operations, and therefore they were not modelled, but are considered in
the Air Quality effects assessment. The Application stated that negligible Project interactions with Air
Quality are anticipated during Post-Closure.

4.2.2 BASELINE INFORMATION
The approach taken in the Application uses data from monitoring stations that were considered
representative of remote project areas typical of mining locations in northwest BC, including the Project
location. IDM sourced baseline air concentrations for the air quality modelling from previous EAs for
remotely located projects, including Kemess Underground, Brucejack Gold Mine Project,
Kerr-Sulphurets-Mitchell (KSM) Project, Blackwater Project, Galore Creek Project, Kitsault Mine Project,
and the Diavik Diamond Mine. These data included dustfall, air particulate, SO2, and NO2. Additionally, SO2
data recorded at the Saturna Island Canadian Air and Precipitation Monitoring Network were used. These
8

Guidelines for Air Quality Dispersion Modelling in British Columbia. British Columbia Ministry of Environment, Environmental
Protection Division, Environmental Standards Branch, Clean Air Section. December 2015. Available at:
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/air/reports-pub/bc-dispersion-modelling-guideline-2015.pdf
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data were used as inputs into air dispersion modelling to predict Red Mountain’s impacts to air quality.
The evaluations of air contaminants were used as inputs into the assessment of other VCs.
Baseline meteorology data collected by IDM indicated that the climate at Red Mountain is heavily
influenced by weather systems moving east from the Pacific Ocean, with climate data mirroring the wet,
temperate conditions of the BC coast.
Tables 7.4-1 and 7.4-2 in the Application Chapter 7 present the estimated and actual baseline air quality
concentrations and dustfall data used by IDM for the Air Quality assessment.

4.2.3 POTENTIAL PROJECT EFFECTS
This Section includes an overview of potential effects and proposed mitigations for Air Quality as described
in Chapter 7 of IDM’s Application.
A predictive modelling study was conducted to quantify air contaminant emissions associated with
Red Mountain for two scenarios:
• Construction scenario – Project Year +1 was selected by IDM to demonstrate the probable highest
levels of air emissions resulting from construction activities. These activities include: construction
of ancillary buildings and process plant, fuel tanks, Access Road, Powerline, ventilation systems and
explosives magazine; development of the Lower Portal entrance and access tunnel; lateral
development and cave gallery excavation; temporary ore stockpile and waste rock storage area,
development of water management infrastructure and treatment facilities; and construction of the
TMF; and
• Operations scenario – Project Year +3 was selected by IDM to show the highest level of production
and therefore the greatest potential effects to air quality (that is, the worst-case air emissions
scenario). Activities expected to affect air quality during Operations include: use and maintenance
of the Access Road; maintenance of the Powerline; underground mine development; and ore
processing, storage of materials, and progressive reclamation.
IDM assessed air quality effects by conducting dispersion modelling scenarios to predict possible levels
of air quality contaminant exposures to potential receptors. IDM Modeling system used for the
simulation of atmospheric pollution (California Puff Model (CALPUFF)) model in accordance with the BC
Dispersion Modelling Guidelines, and a model plan was developed by IDM. The model plan can be
found in the annex of the Air Quality Modelling Report Appendix 7-A (Air Quality Modelling Report) of
the Application and the CALPUFF Contour Plots are found in Section D of Appendix 7-A. The results
were then compared to provincial ambient air quality objectives thresholds to assess both the
magnitude and spatial extent of emissions associated with Red Mountain.
Two primary Project-induced changes to air quality were noted in the Application: an increase in
criteria air contaminants (NO2, SO2, PM10, PM2.5, and TSP), and an increase in dustfall. All air pollutant
concentrations are predicted to remain below ambient air quality objectives.
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IDM carried forward the results of maximum predicted pollutant concentrations to be included in the
assessments of other VCs noted above. Additionally, the contour plots (Appendix 7-A, Section D) were
provided to inform the spatial distribution of predicted pollutant concentrations for other VC
pathways.
Table 10 below, (Figure 7.5-2 from the Application), compares IDM’s modelled maximum pollutant
concentrations and rates of dust deposition for the project area with provincial ambient air quality
objectives.
Table 10: Predicted Maximum Pollutant Concentrations and Dust Deposition Rates Compared with
BC Ambient Air Quality Objectives
3

2

Concentrations (µg/m ) and Dust Deposition Rate (mg/dm /day)
Averaging
Period

% of
Objective

Maximum
Predicted
Concentration
(Project +
Baseline)

% of Objective

Objective

Baseline

Maximum
Predicted
Concentration
(Project)

1-hour

188

21

166

88%

187

99%

Annual

60

5.0

42

70%

47

79%

1-hour

196

4.0

74

38%

78

40%

Annual

13

2.0

4.5

34%

6.5

50%

1-hour

14,300

100

505

3.5%

605

4.2%

8-hour

5,500

100

371

6.7%

471

8.6%

24-hour

25

1.3

17.3

69%

18.6

75%

Annual

8

1.3

3.1

39%

4.4

55%

24-hour

50

3.4

39.3

79%

42.7

85%

24-hour

120

10

81.3

68%

91.3

76%

Annual

60

10

14.6

24%

24.6

41%

Total Dustfall

Annual

1.7

0.56

0.42

25%

0.98

34%

Wet Deposition

Annual

1.7

0.56

0.054

3.2%

0.61

33%

Dry Deposition

Annual

1.7

0.56

0.39

23%

0.95

34%

Pollutant

NO2
SO2
CO
PM2.5
PM10
TSP

In the Application (Appendix 7-A, Fig D-1), IDM demonstrated that the predicted maximums for NO2 are
located within the mine site, and not near the District of Stewart. The BCAAQOs are intended to be
protective of human health, and these modeled maximum predicted levels are predicted to be the highest
at the mine site, dissipating as distance from the mine site increases, and not expected to occur near
sensitive human receptors. Further consideration of the Human Health effects of air pollutants is provided
in Chapter 22 of the Application.
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In the Application (Appendix 7-A; Figure D-9), IDM demonstrated that the predicted maximums for air
contaminants are expected within the mine site, and not near the District of Stewart or other human
receptors. Additionally, the Application noted that the primary source of PM10 would be fugitive dust, and
modelling of fugitive dust has a high level of uncertainty. IDM stated that the shape of the Bitter Creek
valley would limit air moving from the valley over further-distant receptors such as residents of Stewart,
and that sufficient mixing would have occurred so that if an air body were to move over the District of
Stewart from Red Mountain, that impacts to Air Quality for the residents of Stewart are not expected.
Human receptors, including members of Nisga’a Nation, practicing a traditional lifestyle, or hunting or
recreating could be present in the area between Red Mountain and Stewart.
IDM concluded that the likelihood of residual effects on Air Quality is high, but the remote location and
proposed mitigation would limit the magnitude and geographic extent of the residual effect. In addition,
predicted pollutant concentrations were lower than the applicable ambient air quality objectives.
IDM stated that confidence in the conclusion of the Air Quality assessment was high. IDM concluded that
there is a good understanding of the cause-effect relationship between Red Mountain and the Air Quality
IC, and all necessary data was available to support the assessment. According to IDM, there is a low degree
of uncertainty associated with data inputs and/or modelling techniques, and variation from the predicted
effect is expected to be low.
Effects of the Project’s air emissions on Human Health are examined in Section 15 of this Report.

4.2.4 MITIGATION MEASURES PROPOSED IN THE APPLICATION
IDM proposed the following key mitigation measures to address potential effects from air pollutant
concentrations and dustfall, and noted the associated predicted effectiveness of each measure:
• Design mitigation, including:
o Optimising road design to minimize travel distance, and thereby dust – high predicted
effectiveness;
o Designing stockpiles and storage areas to minimize emission of dust – moderate predicted
effectiveness; and
o Using emission-controls on pollution point sources – moderate predicted effectiveness;
• Best management practices (BMPs), including:
o Regular equipment maintenance and servicing; turning equipment off when not in
use - moderate predicted effectiveness; and
o Limiting vehicle speed on the access road to reduce dust emissions – moderate predicted
effectiveness;
• Air Quality and Dust Management Plan (see Application Chapter 29), including:
o Strategies to monitor and manage fugitive dust emissions and dustfall;
o Fugitive dust deposition would be monitored through the implementation of dustfall
monitoring stations that would collect particulates small enough to pass through a one mm
screen; and
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•

4.3

o Adaptive management strategies if dustfall monitoring indicates that effectiveness of
mitigation measures is lower than predicted;
IDM noted that electricity would be used to power the process plant, TMF, warehouse,
maintenance shops and other ancillary buildings, reducing the use of diesel power generation for
these facilities.

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

During Application Review, ENV raised the following key concerns about the potential effects of
Red Mountain on Air Quality:
Accuracy of predictive modelling of fugitive dust and inclusion of results in other VCs
ENV raised concerns about fugitive dust, in particular the uncertainty with modelling, including
assumptions for silt, moisture and time-unvarying emissions rates. ENV felt that fugitive dust would be
unlikely to affect the District of Stewart, but may be a pathway for contaminant exposure to country foods
via ingestion. Potential effects from Air Quality via inhalation or ingestion of country foods are discussed in
the Human Health assessment (Section 15 of this Report). Given the uncertainty with modelling fugitive
dust, ENV stated that monitoring and an adaptive management approach should be used to ensure
monitoring objectives are met.
IDM acknowledged the inherent uncertainty of the dispersion modelling predictions; and stated that the
dispersion modelling was conducted with the best available information and based on accepted
methodology, as defined in the AIR, the Project dispersion modelling plan, and the BC Air Quality
Dispersion Modelling Guideline.
IDM confirmed that fugitive dust would likely be the dominant emissions source and that an adaptive
management approach would be used in the Air Quality and Dust Management Plan (AQDMP) to mitigate
these sources. The Air Quality Effects Assessment presented in Chapter 7 and the AQDMP presented in
Chapter 29 of the Application outline that fugitive dust would be the focus of mitigation, management and
monitoring for Red Mountain.
Considering these concerns related to the accuracy and reliability of predicting dust, the EAO proposes EAC
Condition 23 AQDMP and Condition 22 Human Health Monitoring and Management Plan, which would
include requirements for dust mitigation and monitoring as well as mitigation measures for criteria air
contaminants.
Confidence in IDM’s Air Quality assessment
ENV noted that IDM commenced the modelling study prior to review and approval of the model plan by
ENV, and that model plan finalization prior to initiating a modelling study is a requirement in the BC Air
Quality Dispersion Modelling Guideline. Consequently, the recommendations made in the model plan
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review were not included in the air quality assessment. ENV had recommended including the TMF and
wind erosion from stockpiles as potential fugitive dust emissions sources, and reporting on a variety of
mitigation scenarios for dust suppression effectiveness. Due to the assumptions and uncertainty in the
modelling, and lack of consideration given to all potential fugitive dust emissions sources, ENV disagrees
with IDM’s high confidence that pollutant concentrations outside the Mine Site and Access/Haul Road
alignment would remain below ambient air quality objectives. ENV suggested a moderate confidence
rating would be more appropriate.
IDM committed to ongoing monitoring and the development of an AQDMP in collaboration with ENV to
ensure that the outcomes and objectives of the Air Quality effects assessment are realized.
Considering these concerns related to the confidence of the assessment, the EAO proposes EAC
Condition 23 AQDMP.

4.4

CHARACTERIZATION OF RESIDUAL EFFECTS

After considering the proposed mitigation measures, the EAO concludes that Red Mountain would result in
the following residual adverse effects on the Air Quality IC:
• Changes in Air Quality resulting from emissions of air quality contaminants (NO2, SO2, CO, PM2.5 and
PM10) and dustfall.
The EAO’s characterization of the expected residual effects of Red Mountain on the Air Quality IC is
summarized below.
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Table 11: Summary of Residual Effects for Air Quality
Criteria

Assessment Rating

Rationale

Context

High

The proposed mine is located approximately 15 km from the District of Stewart, in a
generally remote area. No residences or other industrial projects are currently
located in the Bitter Creek valley, and the airshed is considered to be relatively
isolated from permanent human receptors other than potential site workers There
may be intermittent use of the valley by recreational users or for traditional
harvesting.

Magnitude

Low

Any potentially harmful emissions and dustfall from mining operation on site would
remain at or very near the mine site. The air pollutant concentrations are predicted
to be below air quality objectives; mitigation and monitoring would be required by
existing EMA legislation.

Extent

Local

The extent of any residual effects would be limited to a localized area in the
Bitter Creek valley, within the LSA.

Duration

Long-term

Dust and emissions would be produced in varying amounts from construction until
decommissioning.

Reversibility

Reversible

Once mining has ceased and reclamation occurs, the sources of air quality
contaminants are expected to cease and air quality is expected to return to
conditions similar to those prior to Red Mountain.

Frequency

Continuous

Air emissions from Red Mountain would be produced by mining equipment and road
use continuously throughout the life of Red Mountain, until the reclamation is
complete.

Likelihood

There is a high likelihood that emissions and dustfall would be caused by Red Mountain activities, as a
result of underground mining activity and equipment use on the Mine Site and Access and Haul Roads.

Confidence

There is a moderate level of confidence in the predicted effects to Air Quality from Red Mountain, as there
is some uncertainty associated with the accuracy of the air quality modelling predictions.

Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions).

4.5

CUMULATIVE EFFECTS ASSESSMENT

There are four existing and reasonably foreseeable projects and activities that have the potential to act
cumulatively with Red Mountain: the existing Stewart Bulk Terminals and Stewart World Port located in
Stewart, BC, the proposed Bitter Creek Hydro Project, and a proposed log yard at the intersection of
Highway 37A and the Access Road. The proposed log yard was identified late in Application Review, and
was not considered in the Application.
The two projects located in Stewart are within the LSA for Red Mountain and were included in the
modelling domain used to assess the project effects on the Air Quality IC. However, modelled air pollutant
concentrations from Red Mountain are not predicted to have an effect at or near the locations of these
two existing projects, as there are physical barriers (for example, mountains) to airflow between the
Bitter Creek valley and the District of Stewart. Additionally, as the air gets further from the emissions
source, any contaminants would become diluted. As a result, it is unlikely that there would be an
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interaction between these projects and emissions from Red Mountain. The potential for Red Mountain to
interact with these projects to cause cumulative effects to Air Quality in the District of Stewart is
considered low.
The likelihood for cumulative effects from Red Mountain interacting with the Bitter Creek Hydro Project
(during construction only) and the proposed log yard is considered high because of the close proximity of
these projects to Red Mountain. A cumulative effect on Air Quality could occur if air contaminants or
fugitive dust from the projects disperse in a manner that affects the same area. The construction phase of
the Bitter Creek Hydro Project could result in increased air contaminants such as dust or fuel emissions
from equipment, which may overlap with Red Mountain. Bitter Creek Hydro is not expected to have air
discharges during Operations. The log yard is located at the bottom of the Bitter Creek valley and would
likely result in increased dust and diesel emissions at the edge of the LSA, which could overlap with dust
impacts from the access road to Red Mountain. It is uncertain if there would be a temporal overlap of the
log sort or the Bitter Creek Hydro Project with Construction or Operations of Red Mountain such that
these emissions would occur at the same time.
Given the uncertainty in the modelled maximum pollutant concentrations for Red Mountain, there is the
potential for cumulative effects on Air Quality; however, the combined emissions resulting from
Red Mountain, the proposed Bitter Creek Hydro Project (during construction only), and the log yard are
expected to remain below air quality objectives and would be managed through provincial EMA permits.
IDM has proposed an AQDMP which contains provisions for adaptive management in the event that
impacts to air quality occur.
The EAO concludes that cumulative effects to the Air Quality IC are expected as a result of the residual
effects of Red Mountain interacting with the effects of other past, present and reasonably foreseeable
future projects and activities would be low in magnitude, local in geographic extent, and reversible after
the closure and reclamation of the projects.

4.6

CONCLUSIONS

Considering the preceding analysis and conditions identified in the proposed CPD and TOC 9 (which would
become legally binding if an EAC is issued), the EAO is of the view that Red Mountain would result in
residual adverse effects and cumulative effects on the Air Quality IC.
These effects on Air Quality are carried forward to the related VCs (Aquatic Resources, Fish, Fish Habitat,
Human Health, Social Effects, Surface Water Quality, vegetation and ecosystems VCs, wildlife VCs) in this
Report. The Air Quality analysis is included in the characterization and significance determination for these
related VCs where residual effects exist.

9

Condition 23 Air Quality and Dust Management Plan; Condition 22 Human Health Monitoring and Management Plan
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5 NOISE
5.1

BACKGROUND

Noise was selected as an IC as changes to noise levels in and around the Project area are expected as a
result of Red Mountain. Primary measurement indicators for noise are: A-weighted sound pressure level
(dBA) at potentially affected human and wildlife receptors; and peak noise levels and vibrations from
blasting events.
Noise was classified as an IC rather than a VC as it was determined that the effects from Noise would move
along pathways to influence other VCs. The Noise IC represents the pathway by which noise and vibration
could affect the VCs discussed in the following sections in this Report:
• Section 10 Wildlife;
• Section 13 Recreational Values;
• Section 14 Cultural and Heritage Resources; and
• Section 15 Human Health.
The results from the Noise effects assessment were forwarded to the VCs listed above, which represent
both human and wildlife receptors. The Application’s assessment of Noise effects covers Construction,
Operations and Closure.

5.1.1 REGULATORY CONTEXT
Noise levels at industrial sites in Canada are not regulated by specific levels of acceptable sound, but there
are regulations relevant to the management of noise, including:
• Federal Environmental Code for Metal Mines 10 recommends levels of acceptable ambient noise
and noise control measures for mining projects;
• BC Oil and Gas Commission (BC OGC) BC Noise Control Best Practices Guideline 11 provides
requirements for noise control pertaining to oil and gas facilities, and is also considered applicable
to other major industrial projects;
• HC 2017 Guidance for Evaluating Human Health Impacts in EA 12 provides guidance for assessing
potential impacts of noise on human health; and
• WorkSafe BC and the Health, Safety and Reclamation Code for Mines in BC regulate noise on the
worksite.

10
11

12

Environment Canada. 2009. Environmental Code of Practice for Metal Mines.
BC Oil & Gas Commission (BC OGC). 2009. British Columbia Noise Control Best Practices Guideline. March 2009. Fort St. John, BC.

Available from https://www.canada.ca/en/health-canada/services/publications/healthy-living/guidance-evaluating-human-health-impactsnoise.html?=undefined&wbdisable=false
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5.2

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED IN THE APPLICATION

5.2.1 SPATIAL AND TEMPORAL ASSESSMENT BOUNDARIES
IDM considered Noise in the context of the LSA only, and selected a three km buffer from the Project
footprint as the boundaries of the LSA, double the distance stated to limit industrial noise effects by the
BC OGC 13.
No RSA was selected for the assessment due to the expected attenuation of Project noise and vibration
effects in the LSA.
The temporal boundary for the Noise effects assessment is from Construction through Closure. The
primary noise effects from mining activities and blasting would occur during these Project phases. IDM
states that noise emitted by activities during Post-Closure would be substantially lower and therefore have
not been included in the assessment.

5.2.2 BASELINE INFORMATION
The Application did not include noise data collected at the Project site, but rather relied on data collected
at other remote mining projects in BC, including the Kitsault Mine Project and the Schaft Creek Mine
Project. IDM considered this approach acceptable as the Project area is considered remote with no specific
anthropogenic sources of noise, other than a low number of recreational and commercial activities. The
estimated baseline for nighttime noise in the LSA is sourced from the Alberta Energy and Utilities Board
and is 35 dBA (Nighttime noise level [Ln)]). Daytime noise estimates ranged from 31 to 40 dBA based on
data from the Schaft Creek Mine Project and Kitsault Mine Project. The criteria used by IDM for the noise
assessment in the Application are summarized in Table 12: IDM’s Noise Assessment Criteria.

13

BC Oil & Gas Commission (BC OGC). 2009. British Columbia Noise Control Best Practices Guideline. March 2009. Fort St. John, BC.
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Table 12: IDM’s Noise Assessment Criteria
Indicator

Description

Criteria Threshold

Ld – daytime noise level

In residential areas adjacent to mine sites, the LAeq from mining
activities should not exceed the criteria threshold.

55 dBA

Ln – Nighttime noise level

Ambient noise can also affect wildlife, so sites in remote
locations should also work to meet these objectives for off-site
ambient noise levels.

45 dBA

Lpeak – Peak noise from
blasting

Mines in areas where ground vibration and noise from blasting
are not regulated should design their blasts so that the criteria
are not exceeded at or beyond the boundaries of the mine
property.

128 dBA

mm/s - vibration

No explosive is to be detonated that produces, or is likely to
produce, a peak particle velocity greater than the threshold in a
spawning bed during the period of egg incubation.

12.5 mm/s

5.2.3 POTENTIAL PROJECT EFFECTS
This section includes an overview of potential Project effects and proposed mitigations for the Noise IC.
Further information on the Noise effects assessment is available in Chapter 8, Section 8.6 of the
Application.
Red Mountain could impact the Noise IC through a variety of activities during the following Project phases:
• Construction - construction of roads and infrastructure and development of the mine area;
• Operations - use and maintenance of the Access Road; maintenance of the Powerline;
underground mine development; and pumping of water to and from the TMF; and
• Closure - use and maintenance of the Access Road; installation of bulkhead(s) and ventilation
exhaust raise; decommissioning and reclamation of Powerline, lower portal area, Haul Road and all
remaining mine infrastructure other than the TMF; removal of the water treatment plant and
discharge water line; construction of the closure spillway; and decommissioning and reclamation of
the Access Road.
Noise and blasting-related effects were assessed in the Application using SoundPLAN noise modelling
software. The noise model was completed for Construction and Operations, as well as for peak blasting
scenarios. Modelling results predicted increased noise levels in the Project footprint, particularly around
the Process Plant and the mine portals. Noise levels were predicted to be at their highest (55 dBA) during
Construction and Operations, and were predicted to return to background levels (35 dBA) within the outer
limit of the LSA. The Application indicates that individual increases in noise from blasting beyond 128 dBA
are predicted to be intermittent and limited to the LSA.
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As the Application identified no permanent or seasonal human receptors in the LSA, IDM expects no
impacts to humans beyond workplace impacts, which are covered by mining Code regulations and
WorkSafe BC. The Application predicts no change in noise from background levels (35 dBA) at the
recreational hiking trail at Ore Mountain or at the Clements Lake Recreation Site, both located in the
Bitter Creek valley.
The modelled peak instantaneous levels for noise from blasting is not predicted to cause vibration at a
level expected to harm fish and fish habitat in Bitter Creek. Further discussion of effects to fish and wildlife
from noise and vibration are covered in Chapter 16 and Chapter 18 of the Application. IDM predicted the
residual effect of an increase in noise levels to be largely restricted to the Project Footprint and would
occur during Construction, Operations and Closure.

5.2.4 MITIGATION MEASURES PROPOSED IN THE APPLICATION
IDM proposed the following key mitigation measures to address potential effects from noise and noted the
associated predicted effectiveness of each measure:
• Design mitigation, including:
o Using underground mining methods – high predicted effectiveness; and
o The design of the Access and Haul road has been optimized to minimize distances travelled,
thereby reducing noise, dust and emissions – moderate predicted effectiveness;
• BMPs – low predicted effectiveness; and
• Noise Abatement Plan (see Application Chapter 29, Section 29.16) – high to moderate predicted
effectiveness.
The draft Noise Abatement Plan in the Application outlines mitigation and monitoring measures to control
noise effects and identified current noise criteria that would trigger further contingency and adaptive
measures, if exceeded. Given the lack of permanent human receptors in the Bitter Creek valley, monitoring
would initially be conducted via public complaints. Signage in the area would identify contact numbers
that members of the public visiting the area for recreational or other purposes can use to report noise
concerns. Noise monitoring can be used to determine whether the guidelines for noise (Chapter 29,
Section 29.16.3 of the Application) are being followed. Noise monitoring may be required if noise
complaints cannot be resolved through other measures or if other Project monitoring programs (for
example, for wildlife) show the potential for noise effects. If noise monitoring is required, it would follow
the guidelines set out in the International Organization for Standardization standard (ISO 1996-2:2007),
which provides guidelines for the measurement of noise.
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5.3

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

During Application Review, the EAO and the Working Group, including NLG, raised concerns about the
potential effects of Red Mountain on Noise. The following two key issues were distilled from these
concerns.
Avalanche blasting not included in noise modelling
The EAO noted that explosives related to avalanche control were not included in the SoundPLAN noise
modelling. It is anticipated that avalanche control would occur seasonally along the Access Road and at the
mine site. Noise and sensory disturbance caused by avalanche control is a concern regarding wildlife, and
is discussed in Section 10 of this Report.
IDM indicated that specific locations where avalanche control explosives may be used in the Bitter Creek
valley were not explicitly modelled. However, from the modelling of blasting along the Access Road
alignment, IDM anticipates that the predicted peak instantaneous levels for noise resulting from potential
blast events would meet the noise criteria thresholds outside of the immediate blast areas. Avalanche
control mitigation measures include observations of the entire avalanche path to ensure there are no
people or wildlife present, therefore it would not be anticipated that the blasts themselves would occur
near wildlife or human receptors.
The EAO proposes Condition 28 Avalanche Management Plan and noise management as part of
Condition 14 Construction Environmental Management Plan (CEMP). The conditions would require that
the plans be developed in consultation with Nisga’a Nation, ENV, EMPR and FLNRORD. The condition
would also require the CEMP to address Noise management. The EAO is satisfied that noise-related
adverse effects from mining activities would be appropriately identified and mitigated and adaptive
measures implemented if required.
Effects of noise on recreational users
There are two recreational areas located within two km of Red Mountain. The Clements Lake recreation
site is located approximately two km north of the Project site and the Ore Mountain Trail is located along
the east side of the Bear River valley. The EAO asked questions regarding the proximity of Red Mountain to
these recreation sites and the potential impact that increased noised could have on recreational users in a
quiet, remote area. The Noise contour map in the Application indicates that this area is well outside the
35 dBA modelled noise contour for Construction (Figure 8.5-1 in Chapter 8 of the Application).
IDM stated that, based on the modelling results, noise levels at the Clements Lake Recreation Area and the
Ore Mountain Trail are predicted to be indistinguishable from baseline noise levels (35 dBA).

Assessment Report

August 28, 2018

59
5.4

CHARACTERIZATION OF RESIDUAL EFFECTS

After considering the proposed mitigation measures, the EAO concludes that Red Mountain would result in
the following residual adverse effect on the Noise IC:
• Increased noise levels in the area of the Project.
Due to the nature of noise, mitigation measures typically only reduce noise rather than completely
eliminating it. Any sound caused by the Construction and Operations of the mine would be considered
above the baseline condition.
The residual effect of an increase in noise levels is predicted to be largely restricted to the Project area and
would occur during Construction, Operations and Closure. The EAO’s characterization of the expected
residual effects of Red Mountain on the Noise IC is summarized below.
Table 13: Summary of Residual Effects for Noise IC
Criteria

Assessment Rating

Rationale

Context

Low

Construction and Operations are expected to result in increased
noise in Red Mountain’s vicinity. The area currently has low levels
of noise, consistent with a remote location.
The nearest town of Stewart is located approximately 15 km away,
Clements Lake recreation site, located approximately 2 km north of
the Red Mountain site, and the Ore Mountain Trail, is located
about 3 km from the mine site. These areas are not predicted to
experience an increase in noise as a result of Red Mountain. The
indicator has low resiliency as the area currently has low levels of
noise and would be considered a remote wilderness environment.

Magnitude

Negligible to Moderate

The magnitude of the effect is expected to be negligible to
moderate, as noise levels are predicted to be within baseline levels
in the LSA and there are no permanent human receptors. Noise
from blasting associated with avalanche control or mine Operations
could cause brief increases in noise levels.

Extent

Site Specific to Local

The effect of increased noise would be limited to areas around the
quarry, mine site and immediate surrounding areas; as well as
specific sites selected for avalanche control activities. Beyond the
limits of the LSA and site specific avalanche control areas, effects
are predicted to be indistinguishable from baseline noise levels at
human receptor sites not affiliated with Red Mountain.

Duration

Long-Term

The duration of effects to noise would be long-term and would
extend through Construction and Operations. Noise would cease at
the completion of Closure.

Reversibility

Reversible

The effects to noise are considered reversible once equipment
operation ceases following Closure.
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Frequency

Infrequent to Regular

Likelihood

There is a high likelihood that Red Mountain would result in increased noise levels due to the use of
equipment at the Mine Site and along the Access and Haul Roads, as well as a result of avalanche control
activities

Confidence

There is a high degree of confidence in the predicted effects to Noise, as there is a high degree of certainty
in the noise predictions, and permanent human receptors are not present in the Bitter Creek valley.

Effects to noise from general operations would be continuous
through the life of Red Mountain. Blasting for Construction and
Operations would occur intermittently, and blasting for avalanche
control would occur seasonally.

Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions).

5.5

CUMULATIVE EFFECTS ASSESSMENT

There are two reasonably foreseeable projects that have the potential to act cumulatively with
Red Mountain on Noise: the proposed Bitter Creek Hydro Project located in the LSA; and proposed log
yard at the intersection of Highway 37A and the Access Road (approximately 20 km from the mine site).
The proposed log yard was identified late in Application Review, and was not considered in the
Application. The likelihood for cumulative effects from Red Mountain interacting with these projects and
activities is high due to the proximity of the projects to Red Mountain.
If the Bitter Creek Hydro Project was to be constructed at the same time as Red Mountain and use
equipment and processes during construction that are similar to Red Mountain, it would be expected to
generate similar maximum noise levels. The likely cumulative effect on Noise between Red Mountain and
the Bitter Creek Hydro Project is to increase the geographic extent of the noise effects. With similar noise
levels being generated by these projects, it is unlikely that the cumulative effect on noise would increase
the magnitude, duration, reversibility, context or frequency of noise impacts. The proposed log yard is
expected to generate noise from traffic volume (5 trucks /day during construction; 10-80 trucks/day during
Operations) and operation of heavy equipment during Construction and Operations. A localized increase in
the magnitude of noise levels is predicted, in particular for the Clements Lake Recreation Site. While the
combined effects would result in a greater magnitude than just one project, it is still predicted that the
overall magnitude would remain low.
The EAO concludes that cumulative effects to Noise are expected as a result of the effects of
Red Mountain interacting with the effects of other past, present and reasonably foreseeable future
projects and activities would be low in magnitude, local in geographic extent, and reversible after the
closure and reclamation of the projects.
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5.6

CONCLUSIONS

Considering the preceding analysis and the mitigation recommended in the proposed CPD and TOC 14
(which would become legally binding if an EAC is issued), the EAO is of the view that the Red Mountain
Project would result in residual adverse effects and cumulative effects on the Noise IC.
The effects on the Noise IC are carried forward to the related assessment of other VCs (Cultural and
Heritage Resources, Current Use of Lands and Resources for Traditional Purposes, Human Health,
Recreational Values, and wildlife VCs) in this Report. The Noise IC analysis is included in the
characterization and significance determination for these related VCs where residual effects exist.

14

Condition 28 Avalanche Management Plan and Condition 14 Construction Environmental Management Plan
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6 LANDFORMS AND NATURAL LANDSCAPES
6.1

BACKGROUND

Landforms and Natural Landscapes is an IC. The assessment of this IC focused on potential effects to
terrain and soils, which can have direct and indirect effects on terrestrial ecosystems. Ecological function
and the function of vegetation communities are connected to soil and terrain, with cascading effects on
fish and wildlife habitat, and on surface and groundwater resources.
Potential effects of Red Mountain on terrain stability could lead to changes in the intensity and frequency
of avalanches, rates of soil erosion, and sedimentation of waterbodies leading to increases in mass
movements, vegetation and terrestrial habitat loss, degradation of aquatic habitat, and a variety of
ecosystem effects. Increased geohazard risk also has implications for Project infrastructure and
occupational health and safety. Loss of soil and degradation of soil quality are frequently associated with
metal mines and are also important drivers of ecosystems change.
The following three primary measurement indicators were selected for the Landforms and Natural
Landscapes IC:
• Soil quantity;
• Soil quality; and
• Terrain stability.
The effects identified by the Landforms and Natural Landscapes assessment feeds into the evaluation of
the VCs discussed in the following sections in this Report:
• Section 5 Air Quality;
• Section 8 Water and Sediment Quality;
• Section 9 Vegetation and Ecosystems;
• Section 10 Wildlife;
• Section 11 Aquatic Resources and Fish and Fish Habitat;
• Section 15 Human Health; and
• Section 17 Effect of the Environment on the Project.
IDM expects that construction activities would interact with Landforms and Natural Landscapes during
Construction, Operations and Closure. During Construction, surface disturbance would include clearing
vegetation and removing topsoil, stockpiling overburden and topsoil, and constructing roads and
infrastructure. These activities have the potential to decrease terrain stability, particularly along road cut
slopes and overburdened fill slopes. Specifically, Red Mountain infrastructure and activities would interact
with Landforms and Natural Landscapes through development of the following components:
• Construction of the Access Road from Highway 37A to Bromley Humps;
• Construction of the TMF and the Process Plant at Bromley Humps;
• Construction of the Haul Road from Bromley Humps to the mine site; and
• Clearing and installation of the Powerline from Highway 37A to the mine site.
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During Operations and Closure, the following activities are expected to interact with the Landforms and
Natural Landscapes IC:
• Ongoing use of the Access and Haul Roads;
• Deposition of material into the TMF;
• Surface storage stockpiles from waste rock generated from mine development;
• Decommissioning and removal of Project infrastructure;
• Land reclamation; and
• Soil handling and revegetation of proposed reclaimed areas.

6.1.1 REGULATORY CONTEXT
The Application considered the following federal and provincial legislation, regulations and guidelines:
• The Fish Habitat Protection and Pollution Prevention provisions of the Fisheries Act (1985) describe
measures required to avoid or minimize effects on the aquatic environment, shoreline and riparian
areas during development and operation of a project, and regulate discharge of harmful
substances, including sediment, into fish habitat;
• The Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health
(Canadian Council of Ministers of the Environment [CCME] 2007) guidelines for contaminants in
soil;
• The MA (1996) and the Health, Safety and Reclamation Code for Mines in BC, requires applicants to
provide information on surficial geology, terrain mapping, soil survey and characterization,
vegetation, wildlife, land capability, and present land use; plans for salvaging and stockpiling of
surface soils and overburden materials; an Erosion and Sediment Control Plan; and a reclamation
plan;
• The EMA (2003) establishes criteria under which sediment yield is considered a pollutant. BC’s
water quality guidelines recommend targets for acceptable sediment levels (turbidity and
suspended, as well as benthic, sediments); these are used to determine performance of control
measures while undertaking in-stream works;
• The Contaminated Sites Regulation (CSR) (BC Reg. 375/96) is part of the EMA (2003) and lists
criteria for toxicity to soil invertebrates and plants;
• The Forest and Range Practices Act (2002) governs road construction and maintenance within
provincial forests and requires that these activities be carried out in accordance with the FSR Use
Regulation (BC Reg. 70/2004). It also sets out protections for riparian ecosystems; and
• The APEGBC guidelines for terrain stability assessments (2010).

6.2

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATION
IDENTIFIED IN THE APPLICATION

This section provides an overview of potential effects and proposed mitigations for the Landforms and
Natural Landscapes IC identified by IDM in Chapter 9 of the Application.
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6.2.1 SPATIAL AND TEMPORAL ASSESSMENT BOUNDARIES
Three spatial boundaries were used for the Landforms and Natural Landscapes assessment (Figure 2):
• The Project Footprint Study Area (PFSA) is the spatial area within which development of temporary
and permanent infrastructure is expected to occur. The PFSA is 247 ha and is the area that would
be subject to direct and indirect Project effects, resulting in loss and alteration of soils and potential
effects on terrain stability;
• The LSA is 15,860 ha and includes the Bitter Creek watershed. It is considered to be the boundary
of Project-related effects for the Landforms and Natural Landscapes IC; and
• The RSA is 211,570 ha and includes several watersheds, including Bitter Creek and Bear River and
adjacent sub-watersheds, in the region. The RSA was selected based on the predicted habitat
ranges of select wildlife over a season and/or over a lifetime, such as grizzly bears, mountain goats,
marten and wolverine.
The temporal boundary is defined as the life of the Project, from Construction though Post-Closure
(approximately 22 years).
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Figure 2: Map of PFSA, LSA and RSA used to conduct effects assessment for Landforms and Natural
Landscapes
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6.2.2 BASELINE INFORMATION
Data sources used to inform the evaluation of effects of Red Mountain on Landforms and Natural
Landscapes include information collected through field studies and published sources, such as government
planning documents, technical reports, peer-reviewed research, consultation records, spatial data,
guidelines and protocols, and guidebooks. Field studies included geophysical baseline studies (2014-2015);
vegetation and ecosystem surveys (2014); and soils, terrain, vegetation, ecosystem and rare plant and
lichen surveys (2016). Details on baseline studies to support the effects assessment are available in the
Application (Chapter 9, Section 9.4.3 and Volume 8, Appendix 9-A and Appendix 9-B).
6.2.2.1

SOIL QUANTITY AND QUALITY

Soil development in the LSA is limited by the cold climate and natural disturbance, such as steep terrain
with regular downslope movement through soil creep, surface erosion and mass movement. Laboratory
analysis of 21 surface soil samples along the proposed Access and Haul Roads indicated eight metals in
exceedance of the CCME concentration criteria levels set for Agricultural Land Use. Using the less-stringent
CCME Industrial Land Use criteria, three metals of concern (arsenic, copper and selenium) were noted.
The erosion potential of the PFSA was mapped as 56.3 percent ‘very low to low’, 18 percent ‘moderate’,
11 percent ‘high’, and 14 percent ‘very high’. The soil salvage potential of the PFSA was characterized as
poor (32 percent), good (22 percent), or moderate (21 percent). Constraints such as steep terrain, limited
road access, moisture excess and unstable soils may limit the opportunity for salvage.
6.2.2.2

TERRAIN STABILITY

The Red Mountain area has oversteepened materials along the sidewalls of the recently deglaciated valley,
which is actively eroding in many areas. Terrain mapping in the PFSA identified that the majority is
negligible (Class I) terrain stability (slopes less than 60 percent). However, approximately 21 percent was
mapped as Class V (unstable). Class V terrain are the areas of increased likelihood where rapid mass
movements may occur in the future. In other areas of the PFSA and LSA, terrain was rated as stable. The
most common landslide types observed in the LSA include rockfalls, debris avalanches, debris flows and
debris falls.
Three types of geohazards were assessed in IDM’s Application:
• Rapid mass movements;
• Slow mass movements; and
• Avalanches.
At least one geohazard type is present in each of the Project infrastructure types. The Access Road,
Bitter Creek Site Road and the TMF are each exposed to two of the three geohazard types. The Haul Road,
Lower Portal, Talus Quarry, Temporary Waste Rock Storage Area, Powerline and Upper Portal are exposed
to all three geohazard types. Snow avalanche processes are common along the steep hillslopes of the
Bitter Creek valley, valley sides and channels of the major tributary creeks.
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6.2.3 POTENTIAL PROJECT EFFECTS
Project activities have the potential to lead to loss of soil quality, alteration of soil chemical properties, and
ongoing potential for erosion and contamination (fuel and fluid spills) during Construction, Operations and
Closure.
6.2.3.1

SOIL QUANTITY

IDM identified three potential Project effects on soil quantity:
• Direct loss of soil during Construction;
• Surface soil erosion; and
• Increases in rapid and slow mass movements.
Direct soil loss refers to the soil associated with the Project footprint (including a 50 m buffer on non-road
infrastructure to account for changes in orientation, laydown areas and other variances that may occur).
Soil loss (that is, removal of soils) occurs during construction of mine infrastructure, including the
construction of the TMF, the Access and Haul Roads, borrow pits and stockpiles. Soil can also be lost
through erosion (both water and wind) and admixing (incorporating soils with less productive materials,
such as coarse woody debris and subsurface horizons). Direct soil loss due to Red Mountain was estimated
to be approximately 218 ha (1.3 percent of the LSA). IDM suggested this is a conservative estimate of soil
loss, as some of this soil may be eligible for salvage or may have little ecological value.
The greatest potential for increases in soil loss is expected to occur during Construction and Closure due to
the amount of ground disturbance and exposed soil surfaces. Once vegetation is removed, soil erosion and
slope failure are more likely, as vegetation roots contribute to soil strength, and leaves and coarse woody
debris reduce the energy of rainfall (splash erosion) and break up the surface so running water does not
obtain an erosive velocity.
Increases in terrain instability can lead to loss of surface soils. Potential effects associated with mass
movements are discussed in more detail under terrain stability below.
IDM predicted a residual effect on the Landforms and Natural Landscapes IC due to a loss of soil quantity.
IDM estimated that the maximum area of soil loss under the Project footprint before reclamation and
other forms of mitigation would be approximately 218 ha. This amount of soil loss includes a buffer of
50 m around proposed infrastructure to account for potential changes in the Project footprint. IDM
estimated that approximately 73 ha would be reclaimed. Given the proposed mitigation measures, IDM
predicted that Red Mountain would result in the permanent loss of approximately 145 ha of soil.
6.2.3.2

SOIL QUALITY

IDM identified two potential effects on soil quality:
• Soil compaction; and
• Soil contamination from spills, fugitive dust and/or acidification and eutrophication.
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The greatest potential for soil compaction is associated with Construction and Closure activities because
soil is most extensively moved and disturbed during these phases, primarily through the use of heavy
equipment. Soil compaction can have numerous effects, including reduced plant growth, and increases in
surface runoff, leading to losses of soil. Key ecological functions, such as site stability, productivity,
nutrient cycling, carbon storage, water regulation and wildlife habitat may also be affected depending on
the severity of the compaction and the soil type affected.
Soil contamination can occur due to spills of fluids (for example, fuel), aerial deposition of metals in dust,
soil acidification from diesel engine emissions, and transportation of metals by surface and ground water,
often in association with the weathering of acid-generating bedrock and surface materials. Rock material
present in the LSA and PFSA contain metals that could be liberated during mining operations and cause
potential contamination issues. Dust-releasing mining operations include blasting, crushing and road use.
As the milling operations would be conducted inside buildings, the primary potential source of dust
contamination of soils due to dust would be from road use. Modelling predicted that deposition of NO2
and SO2 associated with Red Mountain would be minimal and none of the modelled locations showed an
exceedance of the BCAAQO. Red Mountain would be primarily run by electricity and has no combustion
sources except for tailpipe emissions from trucks and other heavy equipment. The detailed discussion and
assessment of potential effects on air quality (including fugitive dust) are presented in Section 5 Air Quality
of this Report.
IDM predicted a residual effect on the Landforms and Natural Landscapes IC due to an alteration of soil
quality as a result of fugitive dust, declining soil quality in stockpiles, compaction, erosion, alteration of
structure from soil handling, and changes in soil moisture and nutrient regimes within reclaimed soils.
Alteration can lead to soil loss, as soils could become altered to such a point that they no longer can
perform soil functions. In total, there is approximately 626 ha (3.9 percent of the LSA) of soil that may be
subject to some level of alteration. IDM predicted that the majority of this alteration would be due to
fugitive dust, in particular along the road where there is a concentration of switchbacks. IDM noted that
the amount of alteration is very close to natural background levels of soil alteration, and the LSA is highly
active with respect to soil alteration due to recent glaciation.
6.2.3.3

TERRAIN STABILITY

IDM identified three potential effects on terrain stability:
• Increases in rapid and slow mass movements;
• Surface soil erosion; and
• Changes in channel morphology lateral and vertical stability.
Terrain stability can be affected by Red Mountain through alteration of landscapes so that they are more
prone to landslides, including rapid mass movements and slow mass movements, as well as snow
avalanches. Movement of sediment due to geohazards, especially debris slides and debris flows, are
effective agents of erosion with potential effects including:
• Sources of stream sediment and alteration of fish habitat and water quality;
• Hazards to Project personnel and Project infrastructure; and
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• Loss of soil quantity.
During Construction, terrain stability may be affected by activities that destabilize the integrity of surficial
materials on slopes, alter existing groundwater movement patterns and/or create steep terrain. During
Operations, terrain stability could be affected by rock, ore, overburden, tailings, water storage and
drainage, and soil storage, as well as road use and maintenance. Those activities, if not properly managed,
could increase the potential for landslides and erosion and cause alteration of existing hydrological
patterns, which in turn may be associated with increased risk of geohazards.
There is the potential for increased avalanche activity following forest removal along steep slopes as these
areas are exposed to stronger winds, increased precipitation and sun exposure, combined with reduced
snow-pack strength. Unmitigated effects or consequences could include damage or destruction of roads,
transportation vehicles, mining equipment and mine infrastructure, as well as injury or death to personnel.
IDM noted that accelerated fluvial activity, such as an increase in bank erosion or bank scour, may occur in
response to construction of water-crossing infrastructure or result from redirection of surface water and
discharge to local creeks.
IDM assessed the potential increase in the incidence and magnitude of geohazards, as related to the
potential increase in unstable terrain. IDM did not identify residual effects, associated with increases in
landslide frequency and/or intensity, on the Landforms and Natural Landscapes IC due to decreases in
terrain stability. IDM predicted that although the Access and Haul roads are being constructed in areas
that have unstable and potentially unstable terrain, road design and stability mitigation measures are
expected to result in no residual effects for terrain stability. IDM noted that extensive mitigation has been
incorporated into the design phase of Red Mountain, including locating infrastructure to minimize
geohazards, construction techniques and timing of activity.

6.3

MITIGATION PROPOSED IN THE APPLICATION

IDM proposed the following key mitigation measures to address potential effects on the Landforms and
Natural Landscapes IC:
• Design mitigation;
• BMPs;
• Restoration of disturbed areas;
• Implementation of Environmental Management and Monitoring Plans, including:
o Air Quality and Dust Management Plan;
o Aquatic Effects Management and Response Plan;
o Closure and Reclamation Plan;
o Erosion and Sediment Control Plan;
o Material Handling & ML/ARD Management Plan;
o Spill Contingency Plan;
o Terrain and Soil Management Plan;
o Vegetation and Ecosystems Management Plan; and
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o Wildlife Management Plan.

6.3.1 SOIL QUANTITY
•
•
•
•
•
•
•

Implement temporary water management structures (for example, ditches, ponds and sumps) to
manage surface water during Construction, prior to the development of permanent water
management structures;
Develop soil handling procedures and stockpile high quality soils in accordance with the Terrain and
Soil Management Plan or equivalent plan developed with the MA permit;
Have a Qualified Professional direct soil salvage and stockpiling activities on-site;
Revegetate stockpile berms at the appropriate time of year to control surface erosion;
Restrict all vehicles and machinery travel to designated road surfaces, where practical;
Implement and maintain appropriate setback and buffer distances from watercourses and riparian
features; and
Design the Access Road to optimize the utilization of the existing deactivated forestry road to
minimize new disturbance.

6.3.2 SOIL QUALITY
•
•
•
•
•
•
•

Design facilities to prevent and contain chemical/fuel/oil spillage;
Use appropriate secondary containment systems for petroleum product storage to prevent spills
and releases to water;
Refuel at a refueling point with drainage capture/collection installed. In the event that refueling
occurs elsewhere, drip trays would be used under vehicles and equipment;
Salvage and stockpile soil and organic material, to the extent practical, for use in reclamation;
Locate stockpiles in areas that minimize handling requirements during Construction and
Operations, provide adequate accessibility for reclamation activities, and optimize sediment control
options;
Salvage and store organic soils separately from mineral soils; and
Undertake revegetation with seeds (and/or plants) suitable for the local area and ecosystems, and
during the appropriate growing season and conditions to ensure maximum survival rate, avoid
establishment of invasive species, and facilitate the establishment of ecological functions and their
associated attributes (for example, species diversity and productivity).

6.3.3 TERRAIN STABILITY
•
•
•

Excavations would follow the requirements outlined in the Health, Safety and Reclamation Code for
Mines in BC;
Design the Access Road to optimize the use of the existing forestry road to minimize new
disturbance; and
Avoid placing infrastructure in areas with known terrain stability issues, where possible, or mitigate
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terrain stability issues to an acceptable level of residual risk.

6.4

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

During Application Review, the Working Group raised concerns about potential impacts of geohazards and
avalanches on the Project. Additional comments received by Working Group members on geohazards are
addressed in Section 16 Accidents and Malfunctions and Section 17 Effects of the Environment on the
Project.
Geohazard impacts to TMF
A concern raised by EMPR and NLG focused on the potential impacts to the TMF from upslope geohazards.
In particular, concerns that the succession of small events over the long term could result in the
accumulation of material in the TMF that would cause dam safety impacts. EMPR requested an assessment
of potential dam safety impacts resulting from geohazard exposure, for both the Operational and
Closure/Post-Closure periods.
IDM responded that they assessed two potential geohazard events; an upper limit event and a
credible event. IDM models showed that the upper limit event would not destroy the TMF, while the
runout from the maximum credible event could extend past the TMF. IDM stated that this event
would cause a displacement of materials in the TMF but would not cause an overtopping wave.
IDM completed a preliminary evaluation of the potential for landslide generated waves. Wave
run-up and subsequent overtopping of the South and North TMF Embankments was assessed using a
wave model. IDM noted that the results indicated that under normal operating conditions an
overtopping of either embankment was unlikely. IDM stated that mitigation measures to minimize
the potential of overtopping generated by landslide induced waves would be addressed at the
detailed design stage for the TMF during MA permitting. IDM did not predict that long term debris
accumulation would create additional loads on the TMF embankments that would affect the
integrity of the embankments. IDM determined that the post-mitigation risk level for the portals and
laydowns is acceptable and would not need to be relocated.
EMPR confirmed that the TMF is designed appropriately, based on the Code requirements and
industry guidelines for its current stage of development in the EA process. The EAO and EMPR
acknowledged that IDM would be required to provide additional information relating to the TMF
design and potential risk during the MA permitting process, which may require more specific permit
conditions. The EAO is of the view that the issue discussed is adequately resolved for the purposes of
the EA.
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Effects of Avalanches and Geohazards on Red Mountain
FLNRORD raised concerns regarding the risk from snow avalanches in the Project area. FLNRORD
requested that a snow avalanche risk management system be required for Red Mountain, including
operational level plans and an assessment of risks to workers throughout the Project area (including the
Access Road), from snow avalanches. FLNRORD suggested that a snow avalanche risk management system
would address the concern of potential impacts from geohazards, specifically avalanches, on
Red Mountain infrastructure, including the Access Road.
IDM acknowledged that snow avalanches and rockfalls are present in the Project area, and that the
probability of either of these events occurring in the LSA is high. The area of highest risk is the
southeastern flank of Red Mountain that includes the Lower Portal, Haul Road access to the mine
portals, and the Lower Portal Laydown Area. IDM completed terrain hazard assessments for all
Red Mountain infrastructure, including the Access Road, Haul Road, Bromley Humps area and Mine
Site. A hazard rating was determined for each terrain hazard identified, and hazard ratings were
determined to be low to moderate, with the exception of four stretches along the Access/Haul Road,
which were all determined to be high. IDM stated that a detailed Avalanche Management Plan
would be developed as part of MA permitting.
The EAO is of the view that the issue discussed is adequately resolved for the purposes of the EA.
IDM would be required to provide additional information relating to the road design and potential
risk during the subsequent permitting processes with EMPR and FLNRORD. The section of the Access
and Haul Roads on the Mine Site would be covered under the MA permitting, while the section of
the Access Road from Highway 37A up to the Mine Site, would be covered by a Special Use Permit
required by FLNRORD. The EAO proposes Condition 28 Avalanche Management Plan to address the
risk and uncertainty associated with avalanches and geohazards, and Condition 14 Construction
Environmental Management Plan to address erosion and sediment control, and geological and
terrain hazards. A Terrain and Soil Management Plan is also required by the MA. The EAO notes that
avalanche and human safety risks would be managed in balance with wildlife considerations. As part
of the Occupational Health and Safety Regulation under the BC Workers Compensation Act, a
workplace must be planned, constructed, used and maintained to protect from danger any person
working at the workplace. Potential effects of avalanche control activities on wildlife and wildlife
habitat have been assessed in Section 10 (Wildlife) of this Report, including a discussion of IDM’s
mitigation and Condition 25 Wildlife Management Plan that the EAO is proposing.

6.5

CHARACTERIZATION OF RESIDUAL EFFECTS

In characterizing the residual effects of Red Mountain, the EAO has considered the mitigations proposed
by IDM, including an Erosion and Sediment Control Plan, Material Handling & ML/ARD Management Plan,
Spill Contingency Plan, Air Quality and Dust Management Plan, Terrain and Soil Management Plan,
Vegetation Management Plan, Wildlife Management Plan, and Mine Closure and Reclamation Plan. The
EAO has also considered in its analysis the proposed conditions and proposed requirements in the CPD,
should decision-makers issue an EAC, including certificate conditions. The EAO notes that IDM would be
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required to undertake work in accordance with the provincial Workers Compensation Act,
Environmental Act, MA, and all requirements of related to federal and provincial permits or authorizations.
Based on information and input received during the EA process, the EAO concludes that Red Mountain
would result in the following residual adverse effects on the Landforms and Natural Landscapes IC:
• Reduced soil quantity and quality; and
• Reduced terrain stability.
To address the uncertainty and effectiveness of mitigation measures, the EAO proposes:
• Condition 14 Construction Environmental Management Plan (CEMP) (including erosion and
sediment control, and geological and terrain hazards); and
• Condition 28 Avalanche Management Plan.
The EAO’s characterization of the expected residual effects is summarized below, as well as the EAO’s level
of confidence in the effects determination (including their likelihood). Since Landforms and Natural
Landscapes is an IC, a significance determination was not completed.
Table 14: Summary of Residual Effects for Landforms and Natural Landscapes
Criteria

Assessment
Rating

Rationale

Context

Low

Soil Quantity and Quality – The resiliency of the receiving environment is expected to be low
with low productivity as the environment within which Red Mountain is situated, is highly
active with respect to soil loss and alteration due to recent deglaciation.
Terrain Stability – Infrastructure, including the Access and Haul Roads and the TMF are being
constructed in areas that have unstable and potentially unstable terrain, and already subject to
geohazards. There is the potential that constructing infrastructure could increase the incidence
and magnitude of geohazards. Increased geohazards could lead to increased sediment delivery
to receiving watersheds and potential temporary loss of access to the proposed roads.

Magnitude

Moderate

Soil Quantity and Quality – Red Mountain would result in the loss of 145 ha (<1 percent of
LSA), of which approximately 73 ha (50 percent) is expected to be reclaimed. Approximately
625.7 ha (4 percent of LSA) of soils is predicted to be altered as a result of fugitive dust. During
Operations, dust levels approaching background levels and none of IDM’s modelled locations
showed an exceedance of the Ambient Air Quality Objectives (AAQO) guideline. Red Mountain
would result in a detectable change beyond the baseline conditions. The residual effects on
Landforms and Natural Landscapes due to decreased soil quantity and quality are predicted to
be moderate in magnitude.

Low to
Moderate

Terrain Stability – At least one geohazard type is present in each of the Project infrastructure
types, and there is the potential that constructing Red Mountain infrastructure could increase
the risk of geohazards. In terms of slope stability, approximately 27 percent of the Project
footprint is within unstable or potentially unstable terrain (15 percent Class IV; 12 percent
Class V). These are the areas of increased likelihood where rapid mass movements may occur in
the future. In particular, there are four stretches along the Access and Haul Roads that were
identified as having high terrain hazard ratings. IDM would conduct site-specific assessments
(by a qualified terrain specialist) to adapt designs to address stability issues and implement
construction techniques that minimize the risk of landslides. The residual effects on Landforms
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and Natural Landscapes due to increased terrain instability are predicted to be low to
moderate in magnitude considering road design and stability mitigation measures.
Extent

Local

The residual effects on Landforms and Natural Landscapes are restricted to the LSA, and are
primarily localized along the Access/Haul Road and infrastructure at the Mine Site and
Bromley Humps locations.

Duration

Permanent

Soil Quantity and Quality – Soil quantity loss is not expected to return to baseline conditions
after Post-Closure and would result in the permanent loss of surface materials. Although the
quality of the soil is expected to improve over time during Post-Closure, it is not likely to
recover to baseline conditions
Terrain Stability – Geohazards along the Access and Haul Roads would result in a permanent
loss of material (that is, soils and rock). Effects to terrain stability are expected to persist
through Post-Closure.

Frequency

Continuous

Soil Quantity and Quality – Soil loss would occur sporadically, mostly occurring during
Construction but also during Closure. Soil alteration would occur continuously from vehicle
traffic dust throughout Construction and Operations, and to a lesser extent into Closure.
Terrain Stability – The Access and Haul Roads and TMF would continuously be subject to
geohazards for the entire life of Red Mountain.

Reversibility

Irreversible

Soil Quantity and Quality – Although the quality of the soil is expected to improve over time
during Post-Closure, the residual effects to soil quantity would persist beyond Post-Closure and
is considered irreversible. The soils under the footprint of roads and Project infrastructure
remaining after Closure would be permanently lost. It is anticipated that 73 ha, one third of the
lost soil, would be reclaimed.
Terrain Stability – Geohazards along the Access and Haul Roads would result in a permanent
loss of material (that is, soils and rock) and residual effects are considered irreversible.

Likelihood

There is a high likelihood of the residual effects to Landforms and Natural Landscapes due to the requirement
for various Red Mountain infrastructure and activities causing a loss of soil quantity, alteration of soil quality
and a reduction in terrain stability. Studies found that there is a high probability for geohazards (that is,
avalanches and rockfalls) to occur in the study area, and Red Mountain infrastructure could exacerbate this
probability.

Confidence

There is a high level of confidence in the likelihood determinations based on the information and data provided
in the Application.
There is a low degree of uncertainty associated with collected data and modelling for loss of soil quantity and
alteration soil quality. IDM enlarged the size of the Project footprint to allow for design changes; therefore, the
predicted loss and alteration of soil is conservative. There is a moderate degree of uncertainty in regards to
how Red Mountain infrastructure, specifically the Access and Haul roads, would exacerbate terrain instability.
To address the uncertainty of potential residual effects, and effectiveness of mitigation measures on terrain
stability, the EAO proposes Condition 28 Avalanche Management Plan and Condition 14 CEMP, which would
address erosion and sediment control, and geological and terrain hazards. As part of the MA permitting
process, the Access Road (in the mine boundary), Haul Road, and portal areas would be further examined
during permitting, and a Terrain and Soil Management Plan is required under the MA permit. Specific
mitigation of potential geohazard and terrain stability impacts to mine infrastructure would be further
examined and determined during permitting. As part of the Occupational Health and Safety Regulation under
the BC Workers Compensation Act, a workplace must be planned, constructed, used and maintained to protect
from danger any person working at the workplace.

Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions).
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6.6

CUMULATIVE EFFECTS ASSESSMENT

There are a number of past, present and reasonably foreseeable projects and activities in the RSA that
have the potential to act cumulatively with Red Mountain’s residual effects on the Landforms and Natural
Landscapes IC. Past, present and reasonably foreseeable future projects and activities were considered in
the cumulative effects assessment including:
• Mineral exploration;
• Commercial recreation;
• Fishing;
• Forestry;
• Guide outfitting;
• Log yard;
• Transportation;
• Trapping;
• Stewart bulk terminal; and
• Bitter Creek Hydro Project.
Cumulative effects from the past, present and reasonably foreseeable projects and activities on the
Landforms and Natural Landscapes IC in the RSA were considered under current baseline conditions.
Residual effects associated with Red Mountain are expected to interact with the effects of the Long Lake
Hydroelectric Project, the proposed log yard, the proposed Bitter Creek Hydro Project, and forestry and
transportation activities. The proposed log yard was identified late in Application Review, and was not
considered in the Application, but has been included in this assessment. The likelihood for cumulative
effects from Red Mountain interacting with Bitter Creek Hydro Project and the log yard is considered high
because of the close proximity of the projects in the Bitter Creek valley.
The EAO understands that Bitter Creek Hydro is in the very early planning stages, therefore there is some
uncertainty in the extent to which changes in soil and terrain stability could be exacerbated. The log yard
would disturb approximately 25 ha of soil for clearing, grubbing and surface graveling. The site is
understood to be level, and would not require grading or mitigation for terrain instability. The total
cumulative effect of past, present, and future projects on soil quantity and soil quality is approximately
3,211 ha. Regionally, this constitutes loss or alteration of 1.5 percent of soils in the RSA. The EAO
concludes that expected cumulative effects to Landforms and Natural Landscapes IC as a result of the
residual effects of Red Mountain interacting with the effects of other past, present and reasonably
foreseeable future projects and activities would be low.
The EAO concludes that significant cumulative effects to Landforms and Natural Landscapes are not
expected as a result of the effects of Red Mountain interacting with the effects of other past, present and
reasonably foreseeable future projects and activities.
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6.7

CONCLUSIONS

Considering the preceding analysis and the conditions identified in the CPD and Table of Conditions 15
(which would become legally binding if an EAC is issued), the EAO is of the view that Red Mountain would
result in residual adverse effects and cumulative effects on the Landforms and Natural Landscapes IC.
The effects on the Landforms and Natural Landscapes IC are carried forward to the related VCs (wildlife
VCs, vegetation and ecosystems VCs, Surface Water Quality, Fish, Fish Habitat, Human Health, Air Quality)
in this Report, and this analysis includes the characterization and significance determination for these
related VCs where residual effects exist.

15

Condition 14 Construction Environmental Management Plan, Condition 28 Avalanche Management Plan.
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7 WATER AND SEDIMENT QUALITY
7.1

BACKGROUND

This section assesses effects of Red Mountain on the following VCs and ICs:
• Hydrogeology (IC);
• Groundwater Quality (IC);
• Hydrology (VC);
• Surface Water Quality (VC); and
• Sediment Quality (VC).
Hydrogeology and Groundwater Quality were selected as ICs because changes to hydrogeology and
groundwater quality due to Red Mountain can have direct and indirect effects to receptor VCs, such as
Hydrology, Surface Water Quality, Aquatic Resources, Fish and Fish Habitat, vegetation and ecosystems
VCs, wildlife VCs and Human Health. Groundwater levels and groundwater flow, including baseflow to
streams, groundwater inflows to mine workings, and other areas of groundwater discharge, were selected
as primary measurement indicators for the Hydrogeology IC. Change in parameter concentrations,
compared to baseline and provincial or federal guidelines for freshwater aquatic life, was selected as the
primary measurement indicator for the Groundwater Quality IC. The results of the Hydrogeology and
Groundwater Quality assessment informed the assessment of receptor VCs in this Report.
Hydrology and Surface Water Quality were selected as VCs because changes to flow regimes, water level
regimes, and surface water chemistry due to Red Mountain may result in adverse effects on the quantity
and quality of water, and maintenance of other VCs that are influenced by hydrology and surface water
quality. Average annual flows, average monthly flows, peak flows, and baseflow and low flows in Bitter,
Otter, and Goldslide creeks were selected as primary measurement indicators for the Hydrology VC.
Change in parameter concentrations, including dissolved metals, anions/nutrients, alkalinity/acidity, total
suspended solids, potential of hydrogen [pH], conductivity, and temperature, were selected as primary
measurement indicators for the Surface Water Quality VC. The effects identified by the Hydrology and
Surface Water Quality assessments feed into the evaluation of other VCs, such as Aquatic Resources and
Fish and Fish Habitat (Section 11 of this Report), Sediment Quality (below in this section), vegetation and
ecosystems VCs (Section 9 of this Report), wildlife VCs (Section 10 of this Report) and Human Health
(Section 15 of this Report).
Sediment Quality was selected as a VC because it is important for freshwater life that lives in or on the
sediments or feed on benthic organisms. Project activities may cause some metal particles to enter stream
sediments which may be transferred to aquatic life through surface contact or ingestion. Change in
parameter concentrations, such as concentration of metal and non-metal constituents in stream
sediments, compared to provincial or federal guidelines for freshwater aquatic life and changes in
sediment particle size distribution and sediment loading, were selected as primary measurement
indicators for the Sediment Quality VC. The Sediment Quality VC is closely linked to the Surface Water
Quality VC and Groundwater Quality IC, and is also considered a pathway component in the assessment of
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Aquatic Resources and Fish and Fish Habitat VCs (Section 11).
Red Mountain could impact the water VCs and ICs and Sediment Quality VC through a variety of activities
during each phase:
• Construction - Access and Haul Roads construction; development of the lower portal entrance and
access tunnel; lateral development and cave gallery excavation; excavating and exposing PAG
material; development of quarries and water management infrastructure and facilities; discharge
of water from underground workings at the Mine Site; and construction of the TMF.
• Operations - commencement of milling to ramp up to full production; continued underground
lateral development; discharge of water from underground facilities and TMF; and seepage from
TMF, temporary storage piles of PAG ore, and waste rock on surface.
• Closure - treatment and discharge of water from the TMF; seepage from the underground
workings, TMF and the underground tunnel downstream of the portal; and flooding the
underground.
• Post-Closure - flooding the underground; and seepage from the underground workings, TMF and
the underground tunnel downstream of the portal plug.
Surface Water Quality could also be affected by erosion and sedimentation, nitrogen loading from
explosives and atmospheric dust deposition from various mining activities, and equipment use.

7.1.1 REGULATORY CONTEXT
The Application considered the following federal and provincial legislation, regulations, guidelines, and
Best Management Practices BMPs:
• The provincial Water Sustainability Act (WSA) applies to the use and protection of water resources,
including the Water Sustainability Regulation and Groundwater Protection Regulation;
• The federal Fisheries Act provides for the protection of fish and fish habitat from harmful changes
and from depositing harmful substances into habitats;
• Federal requirements for the management of surface water resources for a mine include the
Fisheries Act and Metal Mining Effluent Regulations (MMER) administered by ECCC;
• Provincial requirements for the management of surface water resources for a mine include the MA
and EMA; and
• CCME Water Quality Guidelines (WQG), CCME Interim Sediment Quality Guidelines (ISQG), and the
BC Approved (and working) WQG and BC Working Sediment Quality Guidelines (BC SQG) cover
protection of freshwater aquatic life. Guidelines are not regulatory instruments but can be defined
as targets or triggers for action if not met. Generally, the BC guidelines are used where BC and
CCME guidelines differ, as the BC guidelines are intended to represent more closely the conditions
in BC.
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7.2

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATION
IDENTIFIED IN THE APPLICATION

This section provides an overview of potential effects and proposed mitigations for the Hydrogeology and
Groundwater Quality ICs and Hydrology, Surface Water Quality, and Sediment Quality VCs identified in
Chapter 10, Chapter 11, Chapter 12, Chapter 13, and Chapter 14 of the Application.

7.2.1 SPATIAL AND TEMPORAL ASSESSMENT BOUNDARIES
Red Mountain is located in the resource management area boundaries of the DFO Pacific Region, the
FLNRORD Skeena Region (Region 6), and the Regional District of Kitimat-Stikine. The assessment for
Hydrogeology, Groundwater Quality, Hydrology, Surface Water Quality, and Sediment Quality used the
same LSA and RSA boundaries.
The LSA is defined as the Bitter Creek watershed up to the glacial extent, including Goldslide and
Otter creeks, which covers the area with the potential to be directly affected by Red Mountain. The RSA
corresponds to the Bitter Creek watershed (including the glacial extent) and a portion of the Bear River
watershed (from American Creek to Stewart and the northern end of the Portland Canal). The RSA
represents the maximum limit where measurable effects could occur, and is used for the cumulative
effects assessment. The LSA and RSA are both located entirely in Canada.
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Figure 3: Hydrogeology, Groundwater Quality, Hydrology, Surface Water Quality and Sediment Quality Study Areas
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In addition to the LSA and RSA, Technical Study Areas (TSAs) were used for the Hydrogeology and
Groundwater Quality ICs. The TSAs represent the portion of the LSA where technical and scientific
information was available to support modelling:
• The Mine Site TSA is bounded by the Cambria Ice Field to the east and south, and the tongue of the
Bromley Glacier to the north. This includes the mine, temporary waste rock pile footprint, and
areas where the water originates, at or near the Project, to where it drains or discharges. The
Mine Site TSA is drained by Bitter Creek, and its three uppermost tributaries: Goldslide, Rio Blanco
and Otter creeks; and
• The Bromley Humps TSA is bounded to the north of the TMF by an area of low relief where
groundwater discharges may be expected, and to the east by the 550 m contour elevation along
the eastern slope of Bitter Creek valley, which reflects the approximate upper limit at which mine
infrastructure along this slope is proposed. It includes all the physical structures and mine activities
in and around Bromley Humps, and surface waters that could be affected by seepage of mine
contact water. This includes the TMF, Process Plant, and the ROM stockpile, as well as sections of
Bitter and Otter creeks adjacent to Bromley Humps.
The temporal boundary for the water ICs and VCs, and Sediment Quality VC is defined as the life of the
Project, from Construction through Post-Closure (approximately 22 years).

7.2.2 BASELINE INFORMATION
Baseline information, including study and modelling methods and results are provided in the Application
(Chapter 10, Chapter 11, Chapter 12, Chapter 13, Chapter 14, Appendix 10-A, Appendix 10-B,
Appendix 12-A, Appendix 14-A, Appendix 14-B, Appendix 14-C Part 1 and Appendix 14-C Part 2, and
Appendix 18-A Part 1 and Appendix 18-A Part 2). The Application evaluates potential effects to the water
ICs and VCs and Sediment Quality VC through a prediction of changes to the primary measurement
indicators.
Mineral exploration for Red Mountain started in 1989, and has included exploration drilling, construction
of an exploration decline 16, dewatering and bulk sample programs. Current baseline conditions have
captured the effects from historic mineral exploration.
IDM developed a Water and Load Balance model to predict potential changes in surface water flows and
water quality caused by Red Mountain over the duration of the Project, from Construction through
Post-Closure. The results of the model, including flow and water quality predictions, support the
Hydrogeology, Groundwater Quality, Hydrology, Surface Water Quality, Sediment Quality, Aquatic
Resources, and Fish and Fish Habitat effects assessments.

16

A sloping underground opening for machine access from level to level or from surface; also called a ramp.
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Bear River is the receiving watercourse for all runoff from Red Mountain. Bitter Creek drains into the
Bear River, which flows past the District of Stewart, BC, and into the Portland Canal. Bitter Creek receives
glacial melt from Bromley Glacier and the Cambria Ice Field, and freshet flows from various tributaries
including Goldslide, Otter, Rio Blanco and Roosevelt creeks. Goldslide Creek is the uppermost tributary of
Bitter Creek and drains the cirque where the proposed mine would be located. Goldslide Creek is not
influenced by nearby glacier melt, drains directly into Bromley Glacier, and is in a steep gradient cirque
strongly influenced by seasonal fluctuations in flow. The highest flows are recorded during freshet months,
typically in June.
7.2.2.1

HYDROGEOLOGY

Between 1990 and 2016, a number of technical and hydrogeological field programs were carried out
during mineral exploration, including borehole drilling and logging, installation and development of
monitoring wells, hydraulic conductivity testing (packer tests and slug tests), measurements of
groundwater levels, and measurements of inflow rates and pressure heads during dewatering events of
the decline. Static and dynamic groundwater levels were measured between 1993 and 2016 from three
shallow surface piezometers, 37 surface exploration boreholes, and the existing decline. Current
monitoring locations are distributed at and around the key mining areas (that is the proposed mine and
TMF). Mineral exploration in the Mine Site TSA has likely resulted in localized changes in groundwater
recharge and discharge patterns, and flow directions compared to pre-disturbance conditions.
IDM developed a numerical groundwater flow model and conceptual hydrogeological models to establish
baseline conditions, and to predict potential impacts during Operations, Closure and Post-Closure. In the
modelling, IDM used regional-scale hydraulic conductivity (K) generalizations because information
regarding the influences of lithology, faults and smaller-scale heterogeneities on the subsurface bedrock
hydraulic properties was not available. IDM noted uncertainty of the magnitude of groundwater recharge
or discharge contributions below areas covered with glaciers or ice fields due to lack of access or direct
observations.
In the Mine Site TSA, the primary groundwater flow direction is from the top of Red Mountain to the
Bitter Creek valley, and the secondary flow direction is towards the creeks and Cambria Ice Field. IDM
observed that inflows tended to decrease rapidly, suggesting that groundwater storage in faults/fractures
is limited. Groundwater levels in the Mine Site are influenced by freshet and a peak in the water table
between June and August. There are pronounced seasonal fluctuations in groundwater levels, and these
are greater at higher elevations than at lower elevations. Discharges occur at the bottom of the
Cambria Ice Field, at lower elevation in the main creeks (that is Goldslide and Rio Blanco creeks), and
possibly in smaller order streams on the mountain slopes.
In the Bromley Humps TSA, the primary groundwater flow directions are from upslope to the Bitter Creek
valley and the secondary flow directions towards depressions in the topography. A groundwater mound
below Bromley Humps results in shallow flow from the crest of Bromley Humps to the northeast and
southwest toward the TMF area. Deep groundwater flows under the TMF area flow towards Bitter Creek.
There may also be local discharges to nearby unmapped channels, to seeps or springs located in the low
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relief area to the northwest of the TMF area, and to seeps or springs along the slope above Bitter Creek.
IDM field studies indicate relatively deep water levels (greater than 30 m below ground surface) and
downward gradients, and substantial local meteoric recharge (including both rainfall and snowmelt).
Full details of the hydrogeology of the Mine Site and Bromley Humps TSAs are provided in the Application
(Appendix 10-A).
7.2.2.2

GROUNDWATER QUALITY

IDM distributed baseline groundwater monitoring locations at, and around, the Mine Site and
Bromley Humps TSAs, and adjacent and downgradient to the areas that could be affected by mining
Operations. IDM analyzed physical parameters (for example, hardness, pH, Total Suspended Solids [TSS],
Total Dissolved Solids), anions and nutrients (for example, acidity, total ammonia, nitrate, nitrite), total
and dissolved organic carbon (DOC), and total and dissolved metals in the groundwater samples. IDM
indicated that dewatering events were recorded in 1996 and 2016, and also likely occurred in 1993 and
1994. IDM noted that mineral exploration has affected groundwater quality in the Mine Site TSA, and that
ponded water in the existing decline does not fully represent pre-disturbance conditions, and reflects the
groundwater interacting with the decline and underground workings.
The geochemical conditions in the cirque area groundwater are similar to the ponded water in the decline.
However, there were baseline exceedances of the BC CSR guidelines for nitrate, arsenic (total and
dissolved), total chromium and total selenium in groundwater from the underground decline, and no
exceedances for the cirque area samples. IDM acknowledged that the dataset available was limited by a
low number of samples, and the absence of both pre-disturbance groundwater data in the Mine Site TSA
and monitoring wells upgradient of both the upper portal and TMF (due to steep topography). The full
baseline groundwater quality dataset and comparison with BC CSR guidelines for groundwater quality is
provided in the Application (Appendix 14-A).
IDM characterized baseline groundwater quality in the Mine Site TSA from three artesian drillholes and
ponded water in the underground decline. Overall, baseline metal concentrations did not exceed BC CSR
guidelines for groundwater. Groundwater samples from the ponded water in the exploration decline
occasionally (at a single sampling site) exceeded BC CSR guidelines for nitrite, arsenic, chromium and
selenium. Seeps and springs throughout the area tend to be elevated in aluminum, manganese, copper
and zinc.
IDM characterized baseline groundwater quality in the Bromley Humps TSA from three monitoring wells
established in the fall of 2016. Three groundwater samples had been taken by the end of 2016 for
inclusion in the Application. Preliminary monitoring results indicated that groundwater in this area is a
calcium alkalinity-dominated water with circumneutral pH, has generally low metal concentration, and
does not exceed BC CSR guidelines for groundwater. IDM noted that groundwater monitoring at
Bromley Humps is ongoing and more baseline groundwater quality data would be available for assessment
during permitting.
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7.2.2.3

HYDROLOGY

Meteorological data collected from the Redmount Station, located in the Goldslide Creek watershed, and
hydrometric data collected from site hydrometric stations were used to characterize the hydrological
conditions. Regional meteorological data was obtained from ECCC databases and ERA-Interim and
Modern-Era Retrospective Analysis for Research and Applications (MERRA), and regional hydrometric data
was obtained from Water Survey of Canada and US Geological Survey. The full baseline climate and
hydrology dataset is provided in the Application (Appendix 12-A).
The mean annual runoff (MAR) is approximately 2,828 millimetres/year (mm/yr) for Bitter and
Otter creeks, and 1,555 mm/yr for Goldslide Creek. In the glacially-influenced watersheds (that is Bitter
and Otter creeks), the peak flow is during July due to a combination of snowmelt and glacial melt. For
watersheds that are not glacially-influenced (that is Goldslide Creek), the peak flow is in June due to
snowmelt. During the winter, when precipitation is stored as snow, the primary contribution to stream
flow is discharge from groundwater. The lowest streamflow conditions occur in January, when Bitter and
Otter creeks have a streamflow of approximately 1.6 litre/second/square kilometer (L/s/km2) and
Goldslide Creek has a streamflow of 1.9 L/s/km2.
IDM conducted climate change modelling for Red Mountain to provide an estimate of the expected change
of different climatic parameters for a specific longitude and latitude with respect to baseline conditions.
IDM anticipates that an increase in precipitation of 10 percent could result in an equivalent increase in
MAR for unglaciated catchments. Modelling predicted an increase in flows associated with glacial
meltwater due to rising temperatures and increased melting rates. However, the rate of increase was not
quantifiable. Over the much longer term, as the inventory of ice is depleted, there would be an
unquantifiable decrease in the glacial meltwater.
7.2.2.4

SURFACE WATER QUALITY

Baseline surface water quality sampling was conducted at various sites from 1990 to 2016, to determine
baseline concentrations of a number of important parameters. Water quality sampling locations included
upstream and downstream of potential mine influences, as well as locations where downstream and/or
cumulative effects could be assessed (Figure 4). The dewatering program at Red Mountain was identified
in the Application as the only activity that may have affected baseline surface water quality. Exploration
activities only interacted with Bitter Creek, and water quality monitoring conducted in Bitter Creek during
the dewatering program did not indicate that the mine discharge has had an effect on surface water
quality.
IDM compared both total and dissolved metals to the guidelines (CCME and BC WQG). Details on the
exceedances for all the baseline sampling sites are presented in the Application (Appendix 14-A), and
summarized in
Table 15.
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Table 15: Baseline Surface Water Quality - CCME and BC WQG Exceedances for Metals
Water
Goldslide
Quality
Creek
Parameter

Aluminum
Antimony
*
Arsenic


Beryllium

Cadmium
*
Cobalt


Copper
*
Iron


Lead
Manganese

Mercury
Nickel

Selenium

Silver

Zinc
- No exceedance observed
* Total metals only
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Figure 4: Baseline Sampling Sites for Surface Water Quality
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7.2.2.5

SEDIMENT QUALITY

Baseline sediment sampling was conducted in 2014 and 2016. Sediment sampling locations were
co-located with surface water and aquatic resources sampling, where possible. The dewatering program at
Red Mountain was identified in the Application as the only activity that may have affected baseline
sediment quality. Exploration activities only interacted with Bitter Creek, and water quality monitoring
conducted in Bitter Creek did not indicate that the dewatering program has had an effect on surface water
quality, and as a result, on sediment quality.
Baseline sediment parameters exceeded CCME ISQG 17 and Probable Effects Level (PEL)18 thresholds in
Goldslide, Bitter, Otter and American creeks, and Bear River. In Goldslide, Bitter, and American creeks, and
Bear River, selenium exceeded the BC SQG for sediment (there is no CCME guideline for selenium in
sediment). Details on the exceedances are presented in the Application (Appendix 18-A Part 1 and
Appendix 18-A Part 2), and summarized in Table 16.
Table 16: Baseline Sediment Quality - Exceedances of CCME ISQG and/or PEL, and BC SQG (2014 and
2016)
Water Quality Parameter

Goldslide Creek

Arsenic
Cadmium
Chromium
Copper
Lead
Selenium
Zinc
CCME ISQG and/or PEL exceedance
X BC SQG exceedance




Otter Creek








X




Bitter Creek





X


Bear River





X


American Creek





X


7.2.3 POTENTIAL PROJECT EFFECTS
7.2.3.1

HYDROGEOLOGY

Residual effects to the Hydrogeology IC can potentially effect hydrology and the aquatic environment.
Potential activities likely to influence groundwater flows include development, dewatering and reflooding
of the underground mine which would result in modifications to the subsurface characteristics and
groundwater flow. IDM identified the potential effects on groundwater discharges into nearby creeks as
the key issue for hydrogeology. The effect of groundwater changes to baseflow was evaluated

17

Outlined by the CCME Interim Sediment Quality Guidelines for PAHs and inorganic metals, these guidelines are generally
reflective of threshold level effects, which are the concentrations below which there are unlikely to be any adverse biological
effects.
18
Probable Effects Level (PEL): concentration above which adverse effects are expected to frequently occur.
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independently from the effect of discharges into the creeks, which is included in the Hydrology
assessment.
IDM identified one potential effect on the Hydrogeology IC:
• Changes to subsurface characteristics and groundwater flow due to mine development and
dewatering.
Changes to subsurface characteristics and groundwater flow due to mine development and dewatering
During Operations, alteration to hydraulic conductivity from mining and dewatering activities is expected
to cause a drawdown of the water table centred at the underground workings that would gradually
expand over time as dewatering continues. The changes in groundwater levels and flow may induce a
seasonal reduction of the groundwater discharges of approximately three percent to four percent at
downstream stations located in Goldslide and Rio Blanco creeks, and one percent in Bitter Creek. The
maximum reductions are anticipated between March and May, at the end of the low-flow winter
conditions. IDM considered this to be insignificant in terms of groundwater usage since there are no users
of the groundwater resources close to the Mine Site.
At Closure, IDM would install a hydraulic bulkhead in the lower access decline to prevent the direct
discharge of mine influenced groundwater out of the decline, allow flooding of the underground workings
for the re-establishment of the pre-mining conditions, and limit potential for ML/ARD of backfilled rock.
IDM’s modelling indicated that water levels are expected to reach steady-state conditions after a period of
20 to 40 years. After this period, the system is expected to recover to baseline conditions and the
groundwater level in the mine is anticipated to only fluctuate seasonally.
Post-Closure, groundwater flow from the flooded mine is expected to migrate through fractured bedrock
and discharge to surface water receptors after approximately 5 years for Goldslide creek, 40 years for
Rio Blanco Creek, and 90 years for Bitter Creek. The maximum contributions of mine contact groundwater
to baseflow are 55 percent (GSC09) and 10 percent (GSC02) in Goldslide Creek, 6 percent in
Rio Blanco Creek and 2 percent in Bitter Creek.
Overall, in the LSA and RSA, IDM expects residual effects on Hydrogeology to be limited to a negligible
reduction in groundwater baseflow in Goldslide, Rio Blanco and Bitter creeks during Operations. IDM
expects this would be offset by the discharges to these creeks from the mine water management system.
At Post-Closure, the effect would be reversed and there would be a negligible increase in baseflow in
Goldslide, Rio Blanco and Bitter creeks. IDM noted uncertainty of the model outputs related to the
characterization of the hydraulic conductivity, the seasonal recharge rate, and the determination of
geological structures acting as major conduits (that is, large-scale fractures and faults that could act as a
conduit or barrier to flows). IDM acknowledged a high likelihood of residual effects, and that factors
influencing the timing, magnitude and direction of these effects were difficult to predict. IDM noted a
moderate degree of confidence in the assessment.
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The residual effect predicted for the Hydrogeology IC was integrated to the site-wide Water and Load
Balance model to evaluate the potential effects to the aquatic environment, including Hydrology, Surface
Water Quality, Aquatic Resources, and Fish and Fish Habitat VCs.
7.2.3.2

GROUNDWATER QUALITY

IDM identified potential activities likely to influence groundwater quality including the development,
dewatering and reflooding of the underground mine which would result in modifications to the subsurface
characteristics and groundwater flow. The predicted percent change from baseline groundwater quality
and comparison to BC CSR water quality guidelines and the 90th percentile (P90) of upper case (that is,
reasonable worst case or upper bound of expected groundwater quality) predictions are presented in the
Application (Chapter 11, Tables 11.7-3 to 11.7-5).
IDM identified three potential effects on the Groundwater Quality IC:
• Changes to groundwater quality caused by infiltration through water management features
(Bromley Humps TSA);
• Changes to groundwater quality because of ML/ARD, blasting and dewatering (Mine Site TSA); and
• Changes to groundwater quality as a result of flooding (Mine Site TSA).
Changes to groundwater quality caused by infiltration through water management features (Bromley
Humps TSA)
IDM identified potential changes to groundwater quality caused by infiltration through water management
features due to the construction of the TMF, and the seepage of infiltration and process water into
Bitter Creek. IDM’s Water and Load Balance calculations (Application, Appendix 14-C Part 1 and
Appendix 14-C Part 2) indicated that precipitation and other fresh water inputs to the TMF would result in
modest dilution of the process water. However, water in the TMF pond may exceed federal MMER limits
and/or thresholds for acute toxicity for key parameters, notably ammonia and copper. IDM anticipates
seepage from the TMF as a result of potential imperfections in the liner system, with chemistry similar to
that of the process water, and significantly elevated concentrations compared to baseline groundwater
concentrations. During Operations, seepage would be intercepted in the embankment drainage zones and
foundation drain system and routed to the seepage collection and recycle ponds. Water collected in ponds
would be continuously monitored and pumped back into the TMF. Tailings bleed water and seepage
collected in the basin underdrain system would be collected in a wet well sump and recycled to the TMF
supernatant pond. During Operations, discharge from the TMF would be treated to meet MMER
requirements, prior to discharge in Bitter Creek.
During Closure, the tailings would be covered by a geomembrane liner and a soil cover to limit infiltration
after a period of consolidation, and ingress of oxygen. Acidic conditions would develop in areas where
there are imperfections in the liner, which would result in increased concentrations of sulphate and metals
in the limited amount of infiltration that interacts with the tailings. The upper bound seepage losses
through the TMF membrane may be as high as 1 litre/second (L/s) during Operations and the first year of
Closure, and as high as 0.2 L/s Post-Closure.
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IDM concluded that the effect of the TMF on groundwater quality is expected to be negligible during
Operations through Post-Closure. IDM acknowledged that although the magnitude of seepage flow from
the TMF is small, the seepage flow influences downgradient water quality. IDM did not predict residual
effects on Groundwater Quality associated with the TMF because there is little seepage from the TMF and
loads from the TMF are expected to be insignificant.
Changes to groundwater quality because of ML/ARD, blasting, and dewatering (Mine Site TSA)
During Operations, the groundwater system would be affected by underground water management,
drilling, blasting, excavation and backfilling activities. IDM identified the interaction of groundwater with
backfill as the dominant effect on groundwater quality. Waste rock in the temporary stockpiles would be
backfilled to the underground mine, and additional backfill would be obtained from a quarry located in a
talus deposit near the lower portal. Blasting residue was incorporated into the Water and Load Balance
model through the tailings, the underground blasting during Operations, and the waste rock stockpile
(both when it is on the surface and when it is backfilled underground). IDM expects the concentration of
blasting residuals in groundwater to attenuate rapidly and over a short distance, and as such it is not
expected to be significant.
Predicted concentrations of contaminant parameters in the mine water are relatively low due to the
relatively large amount of groundwater flow expected to interact with mine workings during Operations.
The groundwater is alkaline and IDM anticipates it would provide sufficient alkalinity to maintain neutral
pH in the mine drainage throughout Operations. Backfilled waste rock is expected to remain neutral pH
throughout Operations as a result of cemented rock fill (CRF) for legacy waste rock used as backfill,
lag-times in the onset of acidic conditions in new waste rock used as backfill, and the addition of lime to
talus used as backfill.
IDM expects that mine contact groundwater would mix with non-contact groundwater as it flows away
from the backfilled mine. However, aluminum, cadmium, chromium, iron and manganese are predicted to
exceed the CSR guideline or P90 of baseline. IDM concluded that there is a high likelihood for residual
effects on groundwater quality, as a result of ML/ARD, blasting and dewatering.
Changes to groundwater quality as a result of flooding (Mine Site TSA)
At Closure, a hydraulic bulkhead would be constructed in the lower access ramp, and pumps/drains would
be shut off to allow reflooding of the mine. During flooding, soluble oxidation products generated during
Operations and flooding would be released into the reflooded mine pool. These products would mix with
water infiltrating through unflooded portions of the mine and groundwater. Ongoing loadings from the
seasonally flooded portion of the mine, and possibly from reductive dissolution, are expected once the
mine has reached its final flood level. IDM’s equilibrium modelling indicated that concentrations in the
reflooded mine would remain neutral pH due to alkalinity present in the groundwater. However, IDM
acknowledged that inputs from the seasonally flooded part of the mine are expected to be an ongoing
source of loading and would result in elevated concentrations in the flooded mine in comparison to
baseline groundwater concentrations.
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Mine contact groundwater is expected in, and downgradient of the mine, extending to Bitter Creek where
it discharges into surface water. IDM anticipates that the CRF and lime in the backfill would reduce metals
and acidity loading from the backfill during the reflooding period. During Closure, alkalinity, aluminum,
cadmium, calcium, chromium, cobalt, magnesium, manganese, mercury and selenium are expected to
exceed BC CSR guideline or P90 of baseline. In particular, cadmium, chromium and manganese are
predicted to exceed BC CSR guideline or P90 of baseline by more than 10 times. Post-Closure, aluminum,
cadmium, calcium, chromium, magnesium and manganese are expected to exceed BC CSR guideline or P90
of baseline. In particular, manganese is predicted to exceed BC CSR guideline or P90 of baseline by more
than 10 times. IDM concluded that there is a high likelihood of high magnitude residual effects on
groundwater quality as a result of flooding and ongoing loading from backfill above the flood level.
7.2.3.3

HYDROLOGY

The hydrology assessment integrated the predictions of groundwater discharges to evaluate the combined
effects of the changes to baseflow combined with discharges of the water management system to the
creeks. IDM identified key potential activities likely to influence hydrology, including dewatering of the
underground mine, construction of surface water management facilities, use of water for mine-related
activities, and water withdrawal from creeks to provide fresh water for the Process Plant.
IDM identified three potential effects on the Hydrology VC:
• Changes to surface characteristics and surface water flow;
• Changes to stream flows from water withdrawal; and
• Changes to stream flows due to discharge.
Changes to surface characteristics and surface water flow
During Construction and Operations, changes to the surface water flow system would be dominated by the
construction and operation of various surface water management infrastructure/facilities, including
diversion ditches and collection ponds. IDM expects the construction and installation of surface water
management facilities would result in minor changes to site drainage patterns by changing the natural
topography of the landscape. Clean, non-contact catchment water would be diverted away from the TMF
and other infrastructure to maintain water quality and natural drainage networks. IDM concluded that
after reclamation, the surface water system would return to close to baseline conditions. IDM did not
predict residual effects on Hydrology as a result of changes to surface characteristics and surface water
flow.
Changes to stream flows from water withdrawal
IDM may use surface water for various fresh water requirements, including dust suppression and water for
the Process Plant. The Process Plant has been designed to use reclaimed water from the TMF, reducing the
amount of water required from local natural surface waters. IDM’s water withdrawal would only be
required during Operations and limited to less than 10 percent of stream flows. Water withdrawal would
follow provincial regulatory requirements and standard best practices to avoid adverse impacts to stream
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flows, fish and fish habitat. The source of water may be contact water management ponds, treated
effluent water and/or creeks in the LSA. IDM did not predict residual effects on Hydrology as a result of
changes to stream flows from water withdrawals.
Changes to stream flows due to discharge
IDM assessed the effects to stream flows using the modelled flow results (Application, Appendix 14-C
Part 1 and Appendix 14-C Part 2). Flow decreases (from baseline conditions) are predicted for Goldslide
Creek during Construction and for Bitter and Rio Blanco creeks, and Bear River during Construction and
Operations. IDM determined that modelled flow decreases are due to the construction and operation of
surface water management features. Flow decreases in Goldslide, Bitter, and Rio Blanco creeks, and
Bear River are predicted to be less than 2.7 percent different from baseline flows. Flow increases (from
summer high flow conditions) are predicted for Goldslide and Rio Blanco creeks during Operations and
Post-Closure, and for Bitter Creek and Bear River during Post-Closure. Flow increases are less than
5 percent, with the exception of 11 percent for Goldslide Creek in the month of May during Operations,
and 5.3 percent for Rio Blanco Creek in the month of June during Post-Closure. The change in summer high
flow was used to evaluate potential effects to the Hydrology VC, because this is the time period during
which adverse effects would be most likely to occur. Generally, increased flows are unlikely to cause
adverse effects unless they exceed the capacity of the stream channel to withstand summer high flow
conditions.
IDM concluded that residual effects on Hydrology in the LSA are expected to be negligible. Portal plugs
installed at each of the three portals during Closure are expected to limit discharges Post-Closure. IDM had
moderate confidence in the assessment and acknowledged there is a high likelihood of the occurrence of
residual effects, but factors influencing the timing, magnitude, and direction of these effects are difficult to
predict accurately.
7.2.3.4

SURFACE WATER QUALITY

IDM did not identify potential effects on the Surface Water Quality VC associated with domestic sewage or
water withdrawal. IDM confirmed that all sewage would be trucked to Stewart for disposal and withdrawal
of water from watercourses is expected to be minimal with an estimated maximum of 2.7 percent
reduction of base flows. IDM identified five potential effects on Surface Water Quality:
• Change in surface water quality from road runoff;
• Change in surface water quality from non-contact water runoff;
• Change in surface water quality from aerial deposition;
• Change in surface water quality from mine discharge; and
• Change in surface water quality from TMF discharge.
Change in surface water quality from road runoff
Blasting residues have the potential to leach from excavated rock to the Bitter Creek watershed due to the
Access Road construction. Additionally, PAG rock with the potential for metal leaching was identified in the
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Bromley Humps area. Nearby watercourses could also be affected by metals and suspended sediments
introduced from contact water in quarries and borrow areas, and fuels and petroleum products, road salts
from de-icing, fueling and maintenance activities, and equipment and vehicles.
The Application stated that IDM would mitigate potential changes to surface water quality from road
runoff by using BMPs to avoid spillage of petroleum and explosives products, applying mitigation to reduce
potential for erosion, minimizing the use of PAG material for construction and road material, and
minimizing interactions with watercourses. Road construction through PAG materials would require
special management measures to minimize the potential for ML/ARD, such as minimizing the amount of
road cut through PAG rock, minimizing the use of PAG materials for constructing fill areas, diverting runoff
away from the road bed to minimize contact with broken rock, and blending high sulphide rock with rock
that contains excess neutralizing potential. IDM also noted that the majority of explosives would be used
for blasting ore at the Mine Site, and nitrogen loading from the excavated rock along the Access Road is
expected to be minimal. With the exception of machine fording, vehicular access across a watercourse
would be by road or bridge, or other acceptable method. IDM conducted a qualitative assessment, and did
not quantitatively assess predicted residual effects from road runoff on surface water quality. Considering
the employment of mitigation measures (as detailed in section 8.2.4), monitoring and adaptive
management proposed in the Application, IDM did not predict residual effects on Surface Water Quality
from road runoff.
Change in surface water quality from non-contact water runoff
At the Mine Site, erosion and sedimentation is expected from land clearing activities. Closure would
similarly result in the disturbance, transport, and relocation of surficial materials. During construction of
the TMF, erosion and sedimentation is expected from land clearing, excavation of rock and till, and local
quarries and borrows for construction activities. Runoff from disturbed areas could carry increased
sediment loads to watercourses. During Operations, non-contact water runoff would be directed away
from developed areas by means of diversion channels and routed to the natural catchment draining
watercourses. Sediment control ponds would be constructed prior to major clearing activities during
Construction, and remain until Closure, in all areas where sediment could enter receiving environments.
IDM also identified Access and Haul Road construction activities, including clearing and grubbing of
vegetation and installation of culverts and bridges, which could introduce increased sedimentation into
nearby creeks at the road stream crossings. Construction in the stream channel could lead to erosion,
resulting in an increase of sediment to nearby watercourses.
The Application states that the primary mitigation measure IDM would implement to reduce inputs of
suspended sediments from non-contact water runoff would be minimizing the potential for erosion and
the transport of sediment in runoff. Diversion ditches would be established around Bromley Humps and
the Mine Site to route non-contact water to the natural catchment during Operations. Regular inspections
would be conducted to ensure drainage and erosion and sediment control measures were effective and
functioning properly, as outlined in IDM’s proposed Erosion and Sediment Control Plan. IDM has
committed to monitoring discharges from the quarry sediment ponds for a complete suite of water quality
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parameters including anions, nutrients, Total Organic Carbon, DOC, total and dissolved metals on a
quarterly basis. Additionally, TSS and turbidity would be monitored on a daily basis until site specific
correlations between TSS and turbidity could be developed, after which monitoring of turbidity only would
continue on a daily basis. Considering the employment of mitigation measures (as detailed in
section 8.2.4), monitoring and adaptive management, IDM did not predict residual effects on Surface
Water Quality from non-contact water runoff.
Change in surface water quality from aerial deposition
Blasting, construction of facilities, infrastructure, Access and Haul Roads, transportation of ore and waste
rock, on-site equipment and vehicle use, and traffic have the potential to affect air quality and
subsequently surface water quality through atmospheric deposition. Acid deposition forms when NOx and
SOx are emitted from burning fossil fuels. Primary sources of NOx and SOx emissions would be stationary
equipment and vehicle diesel exhaust. Dustfall, or total particulate matter, would be generated at the
mine mainly from blasting, crushing and hauling, and traffic and equipment use on the Access and Haul
Roads. Construction of the TMF would result in a period of higher potential dustfall. Dust deposition can
lead to increased TSS in watercourses.
Annual maximum dustfall rates, at surface water quality sampling sites, are predicted to occur during
Operations in Year 3. Increases in dustfall rates are predicted to be low (0 percent to 7 percent), with the
exception of Goldslide Creek (32 percent). IDM concluded that predicted maximum annual dustfall would
be below the historical provincial annual air quality standard (1.7 milligrams per square decimeter per
day), and that potential effects of dustfall on TSS levels in the LSA are expected to be minor.
IDM stated that alkalinity, which determines the buffering capacity against acidic inputs, is low in Goldslide
and Bitter creeks. Air quality modelling using CALPUFF indicated that the annual maximum concentrations
of SOx and NOx, at the aquatic sampling site locations, would remain well below the ambient air quality
objectives. Based on this, IDM concluded that acid deposition from these sources would be negligible.
In the Application, IDM determined that potential effects on surface water quality from acid deposition
and dustfall would be minimized through adherence to BMPs, including proper maintenance of equipment
and vehicles. Considering the employment of mitigation measures (as detailed in section 8.2.4 and Air
Quality [section 5] of this Report), monitoring, and adaptive management, IDM did not predict residual
effects on Surface Water Quality from aerial deposition.
Change in surface water quality from mine discharge
Water from the underground mine would be affected by underground water management, drilling,
blasting, excavation and backfilling activities. Residues from blasting would contain nitrogen compounds
that would remain on the surface of waste rock, tailings and excavated rock and be available for transport
by contact water. Water-soluble nitrogen compounds such as ammonia and nitrate are bioavailable (that
is, metabolized by organisms for growth). Ammonia is toxic to aquatic biota at concentrations potentially
exceeded in some mine contact water.
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IDM’s primary measure to mitigate potential changes to surface water quality from operational mine
discharge, is directing all discharge to the Portal Collection Pond for settling to remove suspended solids
and testing water quality prior to discharge into Goldslide Creek. Suspended solids, after they have been
settled out of collected water in the sediment collection ponds, would be dredged and placed in the TMF
or an alternative storage facility. IDM stated it would consider the potential for contingency water
treatment at the Portal Collection Pond, should monitoring suggest it necessary. IDM concluded that
monitoring and adaptive management would be used to ensure water management goals were achieved.
However, even with these mitigation measures in place, IDM determined that there were potential
residual effects on Surface Water Quality from mine discharge.
Modelling predicted the maximum monthly concentrations of water quality parameters in Goldslide, Bitter
and Rio Blanco creeks, and Bear River for Operations (Years 1 to 6) and Closure/Post-Closure (Years 7
to 21). Changes to surface water quality due to construction activities were considered in the model, and
did not result in any exceedances of BC or CCME WQG. IDM did not predict changes to turbidity given
IDM’s commitments to employ mitigation measures that minimize the potential for erosion and the
transport of material in runoff. Oxygen levels are not expected to be influenced by Red Mountain activities
because receiving watercourses are fast moving, high energy watercourses.
In the Application, IDM assessed residual effects on surface water quality using the predictions from the
Water and Load Balance Model (Application, Appendix 14-C) and identified a subset of the parameters
predicted to exceed CCME and/or BC water quality guidelines as Contaminants of Potential Concern
(COPC). During the Application Review, in response to Working Group concerns (section 8.3), IDM
evaluated total metals, and re-evaluated the rationale for the selection of COPC and magnitude ratings for
the effects assessment. Based on IDM’s analysis during the Application Review, a high-level summary of
parameters that are predicted to exceed the BC and/or CCME WQG is shown in Table 17, and IDM’s
revised list of COPC is provided below.
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Table 17: Summary of Parameters that Exceed CCME and/or BC Water Quality Guidelines (Predicted)
Parameter

Sampling Site
GSC02

RBC02

BC08

BC06

BC02

BR06

Aluminum, total

O

O, PC

O, PC

O, PC

O, PC

PC

Antimony, total

O

-

-

O

-

-

Arsenic, total

O

-

PC

PC

PC

PC

Cadmium, total

O, PC

O, PC

O, PC

O, PC

PC

-

Cadmium,
dissolved

O, PC

PC

O, PC

-

-

-

Chromium, total

O, PC

O, PC

O, PC

O, PC

O, PC

O, PC

Cobalt, total

PC

-

PC

PC

-

-

Copper, total

O, PC

O

O, PC

O, PC

PC

PC

Iron, total

O

-

O, PC

O, PC

O, PC

PC

Lead, total

PC

PC

O

O

-

O

O, PC

PC

O

O

O

PC

O

-

-

-

-

-

O, PC

O, PC

O, PC

O, PC

O, PC

O, PC

PC

PC

PC

PC

PC

O

Zinc, total

O, PC

O, PC

-

-

-

-

Zinc, dissolved

O, PC

PC

PC

PC

PC

-

Mercury, total
Nitrite as N
Selenium, total
Silver, total

O = Predicted concentration during Operations exceeds guideline
PC = Predicted concentration during Post-Closure exceeds guideline
- = No predicted exceedance
Parameter-based guidelines used baseline median hardness, baseline median pH, temperature of 5⁰C, chloride of 2.0 mg/L

Based on the findings during the Application Review, IDM revised the overall COPC list for the Surface
Water Quality VC:
• Goldslide Creek (node: GSC02):
o Operations: total antimony, total arsenic, total and dissolved cadmium, total selenium and
dissolved zinc; and
o Post-Closure: total and dissolved cadmium, total selenium, total silver, and total and
dissolved zinc;
• Rio Blanco Creek (node: RBC02):
o Operations: none; and
o Post-Closure: total and dissolved cadmium, total silver and dissolved zinc;
• Bitter Creek (nodes: BC08, BC06, BC02):
o Operations: total cadmium and total selenium; and
o Post-Closure: total and dissolved cadmium, total silver and dissolved zinc;
• Bear River (node: BR06):
o Operations: none; and
o Post-Closure: none.
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For additional details on surface water quality predictions, and specific details on CCME and/or BC WQG
exceedances, refer to IDM’s memos submitted to the EAO during the Application Review.
IDM concluded that the overall magnitude of the effect of the mine discharge would be moderate, and in
many cases parameters already exceeded guidelines at background concentrations. IDM determined the
effect would be localized, restricted to the LSA, and the overall baseline conditions of the receiving
environment would be maintained after Red Mountain closure. IDM stated that the maintenance of the
quality of surface water in the receiving environment may be altered in Goldslide Creek due to mine
discharge but not to the extent that the maintenance of other VCs that are influenced by surface water
quality are affected. IDM noted a moderate level of confidence in the assessment, and acknowledged
uncertainties associated with water quality modelling and dependencies on numerous input sources.
Change in surface water quality from TMF discharge
The TMF area incorporates diversion ditches, seepage collection and recycle ponds to control water that
may potentially transport sediment downstream. Non-contact water from the upstream catchment of the
TMF would be diverted to a diversion ditch and IDM would divert all contact water away from nearby
watercourses. Contact water in Bromley Humps would be collected and directed to the TMF.
IDM stated that the TMF would be fully lined to minimize seepage losses. During Operations, seepage that
is intercepted in the embankment drainage zones and foundation drain system would be routed to the
seepage collection and recycle ponds. Water collected in ponds would be continuously monitored and
pumped back into the TMF. Tailings bleed water and seepage collected in the basin underdrain system
would be collected in a wet well sump and recycled to the TMF supernatant pond. During Operations,
discharge from the TMF would be treated to meet MMER requirements prior to discharge in Bitter Creek.
IDM expects water treatment to lower COPC concentrations in the TMF discharge to either below CCME or
BC WQG, or to within natural variability of the baseline concentrations in the receiving environment of
Bitter Creek and Bear River, if WQGs are exceeded under baseline conditions.
At Closure, the surface of the tailings would be covered with a low permeability, geosynthetic liner.
Non-PAG quarry rock and sand bedding would be used to construct the cover. Seepage collection
pump-back systems would continue to operate and treat seepage until the seepage meets MMER and
provincial discharge permit requirements, after which the seepage collection systems would be
dismantled. IDM concluded that runoff into Bitter Creek would be similar to baseline water chemistry.
Although monitoring and adaptive management would be used to validate the goals and water
management strategies, IDM concluded that there is potential for residual effects on Surface Water
Quality as a result of TMF discharge.
IDM concluded that a small subset of parameters (see COPC list for the Surface Water Quality VC above)
would increase above guidelines and/or background levels during Operations and Post-Closure, and that
residual effects would be localized, sporadic and low in magnitude. IDM noted that the majority of
exceedances were due to parameters that already exceeded guidelines at background concentrations. IDM
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noted that discharges to Bitter Creek are from the discharge of surplus water from the TMF, which occurs
seasonally depending on precipitation and water use for Red Mountain. IDM concluded that receiving
watercourses in the LSA are dynamic, fast-moving systems that naturally experience a wide-range of flow
and water chemistry conditions, and the quality of water in Bitter Creek, and other VCs that are influenced
by surface water quality, would be maintained after Red Mountain ceases.
IDM noted a moderate level of confidence in the assessment, and acknowledged there were uncertainties
in the Water and Load Balance model input assumptions, and stated that relatively conservative
assumptions were used to address uncertainties and reduce risk. Contingency planning and/or adaptive
management would be implemented if water quality concentrations above the base case are detected
during monitoring, as described in IDM’s proposed Aquatic Effects Management and Response Plan
(AEMRP) and Adaptive Management Plan.
7.2.3.5

SEDIMENT QUALITY

Project activities that have the potential to lead to changes in the physical or chemical nature of sediment
include mine water discharge, runoff, atmospheric deposition, blasting, instream works, storage, handling,
and use of chemicals and fuels. Additionally, any changes in water quality from Project activities could lead
to eventual changes in sediment quality.
IDM identified four potential effects on the Sediment Quality VC:
• Physical change in sediment quality from non-contact water runoff;
• Physical change in sediment quality from direct inputs of soil and/or sediments;
• Physical change in sediment quality from aerial deposition of dust; and
• Chemical change in sediment quality from a change in water quality.
Non-contact water runoff
Some erosion and sedimentation is expected from construction activities associated with the TMF, mine
portal facilities, water management infrastructure, Access and Haul Roads, quarries and borrow areas.
During Operations, IDM would direct non-contact water runoff away from developed areas by means of
natural or man-made diversion channels and route to natural receiving environment. Closure would
similarly result in the disturbance, transport and relocation of surficial materials.
IDM determined that effects on Sediment Quality from minor increases in erosion and sedimentation are
considered negligible as the aquatic habitat in the LSA experiences a naturally wide range of TSS,
particularly during peak stream flows. Considering the employment of mitigation measures (as detailed in
section 8.2.4), monitoring, and adaptive management, IDM did not predict residual effects on Sediment
Quality from non-contact water runoff.
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Direct Sediment Inputs
Direct inputs of soil and sediments into watercourses may occur from road infilling or placement of earth
embankments along sections of the Access Road that are below the Bitter Creek high water mark, and at
road crossings. IDM determined that sediment loading from this source is likely to be minimal or negligible
because material placed instream would be coarse (for example, rip rap or clear crush) or stabilized such
that the risk of releasing sediment is low. Considering the employment of mitigation measures (as detailed
in section 8.2.4), monitoring and adaptive management, IDM did not predict residual effects on Sediment
Quality from direct sediment inputs.
Aerial Deposition (Dustfall)
Increased dustfall from blasting (for portal and road construction), ore conveying, crushing and hauling,
and traffic and equipment use along roadways could increase the proportion of finer sediments and
sediment loading. Downstream effects may include increased TSS, homogenization of stream bed features,
and reduced pool depths, ultimately leading to decreased aquatic habitat quality and quantity.
Using air dispersion modelling, IDM predicted that increases in dustfall rates compared with background
levels were typically small (0 percent to 7 percent), with an exception of one site, where the predicted
maximum annual dustfall represented an increase of 32 percent. IDM concluded that the values are below
the BC annual air quality standard and that potential effects of dustfall are expected to be minor, if not
negligible. Considering the employment of mitigation measures (as detailed in section 8.2.4 and Air Quality
[section 5] of this Report), monitoring and adaptive management, IDM did not predict residual effects on
Sediment Quality from aerial deposition.
Changes in surface water quality
Changes in surface water quality can indirectly result in changes to sediment quality chemical parameters
from mine and TMF discharge, road runoff, non-contact water runoff and aerial deposition. IDM’s
assessment of potential effects on Surface Water Quality is described above in section 8.2.3.4. Potential
effects on Sediment Quality include increased sediment contaminant concentrations due to metals,
nutrients, hydrocarbons and other contaminants.
IDM’s modelling predicted the maximum monthly concentrations of surface water quality parameters in
Goldslide, Bitter and Rio Blanco creeks and Bear River. IDM used a semi-quantitative approach to predict
sediment concentrations, where the partial/potential influences of surface water quality parameter
concentrations represent the key driver to changes in sediment quality. IDM assumed a 1:1 transfer of
contaminants from surface water into the sediment.
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During the Application Review, in response to Working Group concerns (section 8.3), IDM re-evaluated the
overall COPC list for the Surface Water Quality VC. Based on the findings, IDM predicted a change in
concentrations of COPC in the sediment during Operations and Post-Closure, including:
• Goldslide Creek:
o Operations: antimony, arsenic, cadmium, selenium and zinc; and
o Post-Closure: cadmium, copper, selenium, silver and zinc;
• Rio Blanco Creek:
o Post-Closure: cadmium, silver and zinc;
• Bitter Creek:
o Operations: selenium; and
o Post-Closure: cadmium, selenium, silver and zinc;
• Bear River:
o Operationss: none; and
o Post-Closure: none.
For additional details on sediment quality predictions, and specific details on CCME (ISQG and PEL) and
BC SQG exceedances, refer to Chapter 14, Section 14.5.3 of the Application, and Appendix 18-A Part 1 and
Appendix 18-A Part 2, and additional information submitted by IDM to the EAO during the Application
Review.
IDM concluded that residual effects on Sediment Quality are expected to be low magnitude because the
changes would be small, and unlikely to affect the capacity of the sediment to support benthic organisms.
IDM noted that changes in sediment quality concentrations, potentially resulting from changes in water
concentrations, would vary widely along the stream channel due to fluvial processes including variable
deposition and scouring. IDM acknowledged uncertainties associated with water quality modelling and
dependencies on numerous input sources.

7.2.4 MITIGATION PROPOSED IN THE APPLICATION
IDM proposed the following key mitigation measures to address potential effects on Hydrogeology,
Groundwater Quality, Hydrology, Surface Water Quality, and Sediment Quality:
• Project design;
• BMPs;
• Implementing Environmental Management and Monitoring Plans:
o Access Management Plan (AMP);
o Air Quality and Dust Management Plan;
o AEMRP;
o Erosion and Sediment Control Plan;
o Explosives Management Plan;
o Fuel Management Plan (FMP);
o Groundwater Monitoring Plan;
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Hazardous Materials Management Plan;
Material Handling and ML/ARD Management Plan;
Mine Closure and Reclamation Plan;
Site Water Management Plan;
Spill Contingency Plan;
Tailings Management Plan; and
Vegetation and Ecosystems Management Plan.

Hydrogeology and Groundwater Quality
IDM proposed the following key mitigation measures to address potential effects on Hydrogeology and
Groundwater Quality:
• Line the TMF with a High Density Polyethylene (HDPE) liner before Operations to limit seepage, and
cover with a geomembrane liner and soil at Closure to minimize infiltration and the ingress of
oxygen;
• Mix some of the backfilled waste rock with cement, as CRF, as the mine is being backfilled during
Operations;
• Mix supplemental talus backfill with lime to reduce metals and acidity loading from the backfill
during Operations;
• Install hydraulic plugs at all three portal locations at Closure to allow flooding of the underground
workings, prevent discharge of mine influenced groundwater out of the decline, re-establish the
pre-mining conditions during Closure, and limit the potential for long-term ML/ARD of backfilled
rock;
• Monitor mine inflows and groundwater monitoring stations during Operations to evaluate whether
additional measures are needed as mining continues, such as:
o Applying shotcrete to seal exposures of materials;
o Constructing additional plugs and seals (for example grouting) in the underground workings;
and
o Installing barriers to limit the movement of groundwater.
Hydrology
IDM proposed the following key mitigation measures to address potential effects on Hydrology:
• Construct infrastructure at the Mine Site to manage water;
• Divert clean, non-contact catchment water away from the TMF and other Project infrastructure to
maintain water quality and natural drainage networks;
• Design the Process Plant to use reclaimed water from the TMF;
• Limit water withdrawal to no more than 10 percent of stream flows;
• Monitor stream flow during Operations to determine whether additional mitigation measures are
needed; and
• Install a portal plug at Closure to limit discharges.
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Surface Water Quality
IDM proposed the following key mitigation measures to address potential effects on Surface Water
Quality:
• Design the mining and backfilling such that interaction with the hydraulic regime is minimized;
• Locate infrastructure on competent bedrock or appropriate base material that would limit
permeability and transport of potentially poor quality water into freshwater;
• Line the TMF and cover with a liner/soil cover at Closure to reduce infiltration through the tailings;
• Divert clean, non-contact catchment water away from the TMF and other Project infrastructure to
maintain water quality and natural drainage networks;
• Intercept and route contact water to on-site settling sumps, collection/holding ponds, or the TMF;
• Intercept seepage in the embankment drainage zones and foundation drain system and route to
the seepage collection and recycle ponds;
• Collect tailings bleed water and seepage in the basin underdrain and route to a wet well sump and
recycle to the TMF supernatant pond;
• Monitor, analyze and treat water, as required, to meet applicable discharge limits established by
provincial and federal legislation and regulations prior to discharge to the receiving environment;
• Implement a contingency water treatment plant at the Portal Collection Pond, should monitoring
suggest it necessary;
• Develop contingency measures for cadmium during permitting, once the final surface water quality
model predictions are available, and if monitoring suggests that predicted residual effects could be
exceeded (for example, magnitude or frequency);
• Minimize the use of PAG material for construction;
• Conduct regular inspections to ensure drainage, erosion, and sediment control measures are
effective and functioning properly;
• Conduct all necessary repairs and adjustments in a timely manner;
• Minimize the area of landscape disturbance, and conduct ecosystem-based revegetation and
progressive reclamation promptly to minimize erosion potential;
• Develop road design and ore/waste transport plans to minimize the distance travelled, and reduce
dust and emissions; and
• Use emission control measures on point source and crusher transfer point emissions (for example,
scrubbers and dust collectors).
Sediment Quality
IDM proposed the following key mitigation measures to address potential effects on Sediment Quality:
• Construct sediment control ponds prior to major land clearing activities during Construction, which
would remain until Closure, in all areas where sediment could enter receiving environments;
• Establish diversion ditches around Bromley Humps and the Mine Site to route non-contact water to
the natural catchment during Operations;
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7.3

Intercept, contain (for example, collection ponds or sumps), analyze, and treat (if required) all
contact water before discharge to the receiving environment;
Minimize the area of surface disturbance and conduct ecosystem-based revegetation and
progressive reclamation where practical to minimize erosion potential, introduction of invasive
plants, and to facilitate successional ecological processes;
Conduct regular inspections and all necessary repairs and adjustments in a timely manner to
ensure drainage, erosion, and sediment control measures are effective and functioning properly;
Minimize sediment loading in runoff by intercepting total suspended solids before they reach the
freshwater environment, including:
o Applying setbacks to preserve riparian zones;
o Installing synthetic permeable (ditch) barriers, fibre rolls, and/or silt fences as required;
o Installing check dams, gabions, and sediment basins to reduce flow velocities and encourage
sediment deposition; and
o Locating stockpiles above the high water mark of watercourses;
Conduct dust suppression during Construction activities and proper management of stockpiles to
minimize dust, and implement tailings disposal methods to ensure beaches are saturated;
Maintain equipment and vehicles; and
Sequester all mine and TMF discharges and site contact water prior to entering the aquatic
environment, and direct all mine discharge and contact water to collection ponds for settling
before discharge into Goldslide Creek.

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

During Application Review, the Working Group, including NLG, raised concerns about the potential effects
of Red Mountain on Hydrogeology, Groundwater Quality, Hydrology, Surface Water Quality and Sediment
Quality.
Baseline Data and Modelling
The ENV, EMPR, ECCC and NRCan raised concerns about the climate and hydrology baseline information,
the hydrogeological conceptual model and groundwater quality model, and precipitation data and analysis
used to support the modelling. In particular, the agencies’ concerns were that the mean annual
precipitation (MAP) was potentially underestimated, data relied upon for groundwater modelling was
collected in close proximity to the mine and TMF, the sensitivity of the groundwater model to varying
recharge rates was unclear, and questioned the precipitation scenario used to estimate infiltration into
and leakage from the TMF.
With respect to the estimates of the MAP, IDM stated that it may be appropriate to increase the
precipitation estimates to obtain a better match with a watershed water balance, and suggested that
an increase in precipitation of 13 percent would provide a better match with runoff. Given that the
precipitation and probable maximum precipitation (PMP) results do not have a direct influence on
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the Water and Load Balance results used for the effects assessment, IDM recommended completing
this in conjunction with an updated review of data from the ongoing baseline monitoring program,
and to submit the updated evaluation with the MA permit application.
In response to the questions about location of data sources for the groundwater modelling, IDM
stated that the groundwater level dataset compiles observations from multiple sources (surface
piezo, surface exploration and underground exploration holes), at different years (between 1993 and
2016), and at different stages during the dewatering of the decline. IDM considers the dataset to be
reasonable for estimating the mean annual water table elevation and the average groundwater flow
gradients. IDM noted that the effects of a notably higher MAP to the groundwater model calibration
and predictions are documented as part of the sensitivity analysis in the Application.
To address the Working Group’s concerns about the sensitivity of the groundwater model to
recharge rates, IDM noted that during the winter low flow months, baseflow is the dominant
contributor to surface water flow. However, during the rest of the year, the contribution of baseflow
is dwarfed by other flows, such as freshet and glacial meltwater. IDM determined that the flow and
water quality predictions for the winter are somewhat sensitive to the groundwater recharge
assumption, but the predictions for the rest of the year are not. IDM concluded that the current
predictions on water quantity and quality are not expected to be influenced by the seasonal bias in
the groundwater model.
Finally, with respect to infiltration into and leakage from the TMF, IDM confirmed that infiltration to,
and leakage from, the TMF was not based on precipitation events, rather on estimates of leakage
through defects in the geomembrane liner. The more conservative of the two precipitation estimates
(adjusted case) was used in the sizing and design of the TMF and associated water management. For
parameters that are not treated by the water treatment plant (sulphate, dissolved arsenic), loads in
Bitter Creek for the adjusted case and the base case were determined to be the same. For
parameters that are treated by the water treatment plant (ammonium, dissolved copper, dissolved
iron), the load in Bitter Creek is higher for the adjusted case than the base case. The ratio is highest
in March, when Bitter Creek flows are lowest and have the least dilution capacity. IDM maintains
that predicted concentrations in Bitter Creek for the three parameters affected by the treatment
would remain very low.
IDM agreed that updates for baseline information, modelling and meteorological analysis would be
conducted during the joint EMA and MA permitting process. IDM acknowledged the limitations of
the hydrogeological dataset, and noted that updated groundwater quality model calibration would
be provided during MA permitting to improve confidence in model predictions.
The EAO acknowledges that there remains uncertainty in the baseline information and modelling,
which have been considered in the EAO’s assessment of residual effects and significance. Should an
EAC be issued, the provincial agencies have stated that updates to climate and hydrology baseline
data, meteorological analysis and further modelling would be required for the joint MA and EMA
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permitting process to address the uncertainties noted. The EAO and Working Group conclude that
there is a reasonable level of scientific rigor in the Application and subsequent analysis during the
Application Review to support the EAO’s assessment.
NLG raised concerns about insufficient surface water and sediment toxicity testing collected to support the
Application. NLG stated that sediment toxicity testing should be conducted at the sampling stations where
exceedances of the BC or CCME sediment quality guidelines have been reported and at selected reference
stations. It was noted that surface water toxicity testing should be conducted at the sampling stations
where exceedances of the BC and/or CCME WQGs have been reported and under the flow conditions that
have the highest COPC concentrations. Surface water toxicity should also be evaluated at selected
reference stations. NLG stated that the suite of toxicity tests that are conducted should be selected in
consultation, at minimum, with NLG, and include long-term toxicity tests on sensitive invertebrate species
that measure sensitive endpoints (such as reproduction).
IDM responded that surface water toxicity testing and laboratory analysis was completed in 2014.
Due to an oversight, this information was not included in the Application but was provided during
the Application Review. No adverse effects were observed on test organisms survival or
reproduction. IDM committed to completing additional surface water and sediment toxicity testing
prior to Construction, and include long-term toxicity tests on sensitive invertebrate species that
measure endpoints like reproduction.
Considering the preceding discussion, the EAO proposes Condition 30 Baseline Data Collection, which
would include water and sediment chemistry toxicity testing. The data collected would be used to inform
related conditions that the EAO proposes Condition 33 Aquatic Effects Monitoring Plan and Condition 22
Human Health Monitoring and Management Plan. While there were gaps identified in the baseline, the
EAO and Working Group conclude that there is a reasonable level of scientific rigor in the Application to
support the EAO’s assessment.
Tailings Management Facility
NLG, NRCan, ECCC, the EAO and EMPR raised concerns about seepage from the TMF, including how water
from the seepage ponds and the TMF during Closure and Post-Closure would be managed, and the
potential for tailings to turn acidic during Operations. EMPR raised concerns about the ability to maintain
saturation of the PAG tailing and the process water sources during abnormally dry conditions, and
temporary closure and leachate from the TMF was a concern raised by NLG.
In terms of managing seepage, IDM confirmed seepage estimates for the TMF were based on
empirical equations to quantify leakage through geomembrane liner defects on the TMF basin floor.
During Operations and the first year of Closure (that is, when there is the potential for a standing
pond on the tailings surface), this may be as high as a total seepage of 1 L/s (32,000 cubic metres per
year). Post-Closure, once the cover has been constructed and there is no standing pond on the
surface of the reclaimed TMF, the total seepage could be as high as 0.2 L/s (6,300 cubic metres per
year).
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IDM predicted that approximately 80 percent of total seepage would be recovered by the foundation
drains and seepage collection and recycle systems, with the remaining 20 percent assumed to be lost
to the groundwater environment. The Seepage Collection Ponds would be lined with a HDPE
geomembrane liner. At Closure, the TMF would be covered with a geomembrane liner and soil cover
to minimize infiltration, a permanent spillway from the TMF would be established, all infrastructure
would be removed, and disturbed sites would be re-graded to natural slopes.
IDM confirmed that water treatment would continue into Closure for as long as there is water in the
TMF pond (that is, before the cover is installed). Preliminary analysis by IDM suggested that the
TMF pond would be present and water treatment would be required for one year into Closure.
During this year, the tailings would consolidate, the TMF pond would be discharged, and the cover
would be installed. No water treatment is anticipated after the TMF pond is no longer present. IDM
committed to monitoring and treating TMF seepage until such a point that the collected TMF
seepage meets BC WQG and MMER guidelines for discharge quality.
With respect to concerns about maintaining adequate saturation of the tailings, IDM confirmed that
periods of low volume for the TMF supernatant pond is a function of the surplus water management
reclaim rates. IDM would reduce water treatment and discharge rates during periods of low flow,
low volume, or abnormally dry conditions to maintain an adequate pond volume in the TMF
supernatant pond.
In response to concerns about contingency measures, IDM stated that the onset of acidic conditions
would occur after several months of exposure. To prevent the onset of acidification under temporary
TMF closure circumstances, the supernatant pond would be managed so that approximately half of
the tailings surface area would be covered by the pond. Lime would be slurried over the tailings
beaches and/or to the supernatant pond to maintain neutral pH conditions. Should changing water
quality in the supernatant pond develop, the water treatment plant process could be modified.
Under a scenario of unplanned permanent closure, IDM would implement the operationalized
Closure and Reclamation Plan to prevent significant acidification at the TMF. The tailings would be
consolidated, primarily through the underdrains, with the supernatant pond pumped out and
treated prior to release. The HDPE liner would be placed on the surface of the tailings, following by
the soil and rock cover, and a spillway would be constructed.
During the development and issuance of a MA permit for Red Mountain, EMPR would require IDM to
develop a Reclamation Bond estimate for the life of mine. IDM, as a requirement of the MA permit,
would need to post the bond amount as stated in the MA permit, and keep current with the annual
payments as outlined in the MA permit. As part of the Closure planning process for an application for
a MA permit, early or unplanned closure must be considered. IDM would be required to develop a
Closure cost estimate to address early or unplanned closure, such that the necessary bonding is in
place to address this potential occurrence. IDM noted there would be funding in place under the
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current legislative requirements to address both early or unplanned closure, as well as planned
closure should IDM not be able to fulfill its obligations.
EMPR confirmed that the initial MA Application must include an estimate of the total expected cost
of outstanding reclamation obligations over the planned life of the mine, including the costs of long
term monitoring and maintenance (Part 10.1.4 of the Health, Safety, and Reclamation Code for Mine
Sites in BC). IDM would be required to post a security in the amount required to close and reclaim
the entire Project over the entire life of mine. Often this is paid in installments reflective of the cost
to close the mine at different stages of the life of mine. The full cost of Closure is reassessed on a
five year basis at a minimum, and additional security must be posted should updated estimates
indicate is required.
The EAO proposes Condition 31 for Water Quality Management, which would require that IDM to
treat effluent for COPC influenced by Red Mountain to ensure downstream water quality does not
exceed either BC WQG, SBEBs, or Water Quality Objectives (WQOs). The EAO proposes Condition 33
Aquatic Effects Monitoring Plan, outlining requirements for monitoring groundwater and surface
water quality and adaptive management. The EAO proposes an ARD condition, which would require
that tailings be fully submerged (during Operations, Care and Maintenance, and Closure) within the
time to onset of ARD or another mitigation measure must be employed to prevent the onset of ARD.
The EAO proposes Condition 10 Care and Maintenance Plan for when Construction or Operations
cease for more than 90 days. EMPR would also require a Care and Maintenance Plan as part of the
Closure Management Manual that would address the existing disturbance and liabilities at the time
of temporary closures. The EAO notes that there are regulatory requirements under the federal
Fisheries Act (MMER), and BC’s EMA, WSA and MA for groundwater and surface water quality
management, monitoring and reporting that would form part of the permitting processes following
the EA, should Red Mountain proceed. The EAO would work closely with other provincial regulatory
authorities on any complementary monitoring and management requirements, and the Compliance
and Enforcement (C&E) of those requirements.
ECCC raised concerns about uncaptured seepage from the TMF (approximately 17 cubic metres per day)
that would not meet MMER requirements.
IDM acknowledged that limited information was collected on the geochemical and hydrogeological
conditions of Bromley Humps between the TMF and Bitter Creek, so it is not possible to fully
characterize the possibility and extent of subsurface attenuation at this time. Uncaptured seepage
may be distributed evenly across the length of the facility or may follow preferential flow paths
beneath the embankment areas. Depending on the path taken, the expected ratio of upgradient
groundwater with TMF seepage prior to Bitter Creek is expected be on the order of 40 to 100 times,
indicating that seepage concentrations in groundwater downgradient of the TMF would be 40 to
100 times lower than TMF seepage at the base of the TMF facility.

Assessment Report

August 28, 2018

108
The diluted TMF seepage is predicted to potentially exceed MMER limits for zinc during Post-Closure,
and IDM noted there is time for the appropriate investigations prior to the need to implement any
mitigations. IDM would install one or more monitoring wells downgradient of the TMF to monitor
groundwater quality. Assuming that the areas can be accessed safely, IDM would install monitoring
wells close to the TMF and close to Bitter Creek, respectively. Wells close to the TMF would be used
as early warning indicators that groundwater quality may not meet MMER limits when it daylights to
Bitter Creek. As part of the Adaptive Monitoring Program, IDM would develop specific triggers and
response actions for groundwater quality. IDM would also identify possible mitigation options if
there are zinc exceedances in groundwater during Post-Closure. Options that may be considered
include groundwater capture and in situ treatment (for example, slurry walls, permeable reactive
barriers or injected reagent).
The EAO is of the view that the issue discussed is adequately resolved for the purposes of the EA
given the conservative assumptions used to estimate the concentration of zinc in the TMF seepage at
the base of the TMF facility. EMPR noted that IDM’s proposed capture technologies (for example,
slurry walls and conventional pump-and-treat) are well known, and while the proposed active
treatment technologies (for example, permeable reactive barrier, ion exchange columns, or injected
reagents) are less well known, MA permitting would require IDM to demonstrate the feasibility of
these measures should they be required and selected. As part of EMA/MA permitting, model
updates for the Water and Load Balance and water quality predictions would be required. Should
updated water quality modelling demonstrate that zinc exceedances in groundwater are anticipated
and that mitigation is required, detailed analysis would be required for MA permitting to determine
an appropriate treatment technology for the site. IDM would be required to treat all contact water
to meet applicable discharge limits established by provincial (that is, EMA discharge permits) and
federal regulators (that is, MMER) prior to discharge to the receiving environment. The EAO
proposes Condition 31 Water Quality Management, which would require that IDM treat effluent for
COPC influenced by Red Mountain to ensure downstream water quality does not exceed either
BC WQG, SBEBs or WQOs.
Acidification in the Underground Workings
NRCan raised concerns about contingency measures in the event of an unanticipated temporary or
permanent closure of the mine, or a delay in flooding the underground workings.
Under a temporary closure scenario, the underground workings could be allowed to partially flood to
reduce any sulphide oxidation of the waste rock that had been used for structural backfill. If the
length of the temporary closure was likely to be prolonged (that is, years or decades), then the
backfill of waste rock on surface would be transferred to areas that would flood. Contingency
measures to prevent significant acidification for an unplanned permanent closure scenario would
involve backfill of waste rock that remains on surface, if any, prior to the installation of the
hydrostatic portal plugs and subsequent flooding of the underground workings, much like the

Assessment Report

August 28, 2018

109
Closure and Reclamation Plan. Interim bulkheads to assist in flooding low-head portions of the
underground workings could be investigated as another mitigation option.
The EAO proposes Condition 34 Acid Rock Drainage, which would require that waste rock be
backfilled during Operations or Closure prior to the installation of the hydrostatic plugs and
subsequent flooding of the underground workings.
Water Quality Geochemistry and Predictions
The US EPA, ENV, NLG, and EMPR raised concerns about surface water quality modelling, selection of
COPC, and the exclusion of parameters from water quality predictions in the Application. Working Group
members also raised concerns about bioaccumulative substances (for example, mercury and selenium)
predicted to increase in concentration in the Bitter Creek watershed due to Red Mountain. Periphyton and
benthic invertebrate tissue sampling in Bitter Creek shows that the system is sensitive to selenium uptake.
Due to the complicated nature of selenium bioaccumulation, NLG requested a specific plan to address
selenium, including an adaptive management framework.
In response to Working Group concerns, IDM evaluated total metals, and compared water quality
predictions with baseline conditions, evaluated the magnitude ratings for total metals, and provided
detailed rationale for COPC selection. Based on the findings, IDM revised the overall COPC list for the
Surface Water Quality and Sediment Quality VCs, as presented in sections 8.2.3.4 and 8.2.3.5. To
demonstrate the variability of the current system (baseline) in the Bitter Creek watershed, and
provide context for the frequency of maximum predicted concentrations of COPC, IDM provided
tables to summarize the base case and the upper case water quality predictions where COPC
identified exceed the range of current variation (see Appendix B Table 51 and 52 of this Report).
With respect to concerns raised about bioaccumulative metals, while IDM acknowledged that
mercury and selenium are both bioaccumulative metals, IDM stated that predictions for total
concentrations for mercury are not required because mercury is not considered to be a COPC for
Red Mountain. IDM stated that analytical results from recent geochemical and surface water
samples demonstrated that there is little, if any, mobile mercury associated with the mine deposit.
IDM stated that solid-phase metals analyses have also demonstrated that there is very little mercury
contained in the rock. Baseline selenium concentrations are elevated in the aquatic environment,
and are predicted to increase as a result of Red Mountain. However, based on selenium’s
bioaccumulative characteristics, selenium concentrations in fish tissue are a more robust indicator of
aquatic ecological risk than aqueous selenium. While IDM acknowledge that ingestion of particulate
matter by fish could account for a source of selenium uptake, ingestion would be predominantly via
benthic invertebrates.
In response to concerns raised about the exclusion of some parameters from water quality
predictions, IDM agreed that all constituents (as requested by EMPR) and major ions (as requested
by NLG) would be captured in the next iteration of the Water and Load Balance. IDM also stated that
on-going monitoring at the site would incorporate appropriate detection limits for mercury and
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would include testing for methyl mercury to refine the BC receiving environment water quality
guideline. IDM’s proposed Aquatic Effects Monitoring Program would also include testing sediment
samples for mercury. IDM confirmed that selenium would be monitored in effluent and in various
compartments of the receiving environment as part of the Aquatic Effects Monitoring Program (for
example, receiving waters, sediment, periphyton, benthic invertebrates and fish tissue), and
committed to developing and implementing a specific Selenium Management Plan.
The EAO notes that IDM submitted memorandums during the Application Review which provided
detailed rationale for the parameters that are predicted to exceed CCME or BC WQG but not be
considered to be COPC. The EAO and Working Group members reviewed the information provided
and do not have outstanding concerns. In addition to the COPC identified by IDM, total cobalt was
also identified by ENV as a COPC for Goldslide Creek during Post-Closure because concentrations are
predicted to increase substantially from background conditions, and exceed the P90 of baseline. ENV
also noted there was some uncertainty in excluding the following parameters as COPC: 1) total
copper for Goldslide Creek during Operations and Post-Closure; 2) total chromium for
Rio Blanco Creek during Post-Closure and Goldslide Creek during Operations and Post-Closure;
3) total mercury for all sites during Operations and Post-Closure; 4) nitrite in Goldslide Creek during
Operations; and 5) selenium in Rio Blanco Creek during Post-Closure. ENV stated that elevated
mercury predictions have been explained as model artifacts by IDM, but this has not yet been
resolved in the Water and Load Balance model. ENV also noted that all parameters (not just the
COPC identified during the EA process) would be considered and supported by additional
information during permitting once refined modelling, additional baseline data and bioaccumulation
modelling is available.
ENV agreed that site conditions have low potential for methylation and the source term results with
sufficient detection limits support that there is low evidence of elevated mercury in source terms or
background conditions. EMPR stated that surface water quality sampling results are generally at or
near detection limits for mercury. However, bottle roll tests from Minesite Drainage Assessment
Group (1996) indicated that mercury and selenium may be slightly elevated in leachate from talus.
EMPR noted that mercury levels are variable in waste rock, ore and talus, and that mercury levels in
construction materials (based on a small dataset) are comparable to average composition of
representative rock types.
Considering the preceding discussion, the EAO proposes Condition 30 Baseline Data Collection, which
would require IDM to use appropriate detection limits, include methylmercury testing. The data
collected would be used to inform related Condition 33 Aquatic Effects Monitoring Plan and
Condition 22 Human Health Monitoring and Management Plan. The proposed Condition 33 Aquatic
Effects Monitoring Plan would require modelling, monitoring and remedial actions for
bioaccumulative contaminants. The EAO proposes Condition 32 Selenium Ecological Risk Assessment
to be completed prior to Construction which would identify if there is a risk to aquatic resources
from selenium. This information would inform subsequent monitoring and adaptive management, as
well as potential regulatory requirements for Red Mountain. As part of EMA/MA permitting, model
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updates for the Water and Load Balance and water quality predictions would be required. The EAO
proposes Condition 31 Water Quality Management and Condition 33 Aquatic Effects Monitoring Plan
to address uncertainties in the water quality predictions. The EAO proposes Condition 36 Cyanide
Management Plan, which would describe the means by which IDM would monitor and treat
cyanide-containing effluent prior to discharge, and identify cyanide concentrations that would trigger
the need for additional effluent treatment.
EMPR noted that IDM relies heavily on dilution provided by seasonal flows in Bitter Creek to meet CCME
and/or BC WQGs at downstream compliance points, and raised concerns with how potential reductions in
the contribution of snow and glacial meltwater to Bitter Creek may impact IDM’s ability to meet WQG over
the length of the model period (up to 150 years). EMPR requested an explanation of the contingency plans
that would be put in place in the event of higher than expected water volumes in the TMF.
In response to concerns about the dilution provided by seasonal flows, IDM noted that by the year
2100, total precipitation is projected to increase approximately 10 percent above baseline, which is
expected to cause an increase (approximately 10 percent) in runoff for unglaciated catchments (that
is, Goldslide Creek). Runoff from glaciated catchments (that is, all other catchments considered in
the Water and Load Balance model) would increase both from the increase in precipitation and an
unquantifiable increase in flows from glacial meltwater. This would increase the dilution capacity of
the surface water and reduce the potential for exceedances of water quality guidelines. At some
undefinable point in the future, when all of the glacial ice has been depleted, glacial meltwater
would decrease, and the formerly glaciated catchments would then follow the unglaciated runoff
model. Open water season flows in Bitter Creek could be half as much as current flows, which would
result in an increase in concentrations of approximately two times for parameters that are present in
the discharges but not in the background (there would be smaller increases for parameters that are
present in the background).
With respect to concerns about contingency plans, IDM noted that there are a number of options for
treating more water if needed, including treating and discharging during months outside of March
through October and/or treating and discharging more water during the highest flow months to take
advantage of higher flows in the receiving environment during abnormally high flow conditions.
These contingency plans would be developed during the MA permitting process as part of a broader
exercise in optimizing the operation of the Water Treatment Plan and determining if the design of
the Water Treatment Plan needs to be adjusted to accommodate variability in discharge rates with
wet and dry years and/or the adjusted case.
Considering the preceding discussion, the EAO proposes Condition 31 Water Quality Management
and Condition 33 Aquatic Effects Monitoring Plan to monitor potential effects of Red Mountain on
groundwater and surface water quality. The proposed certificate condition would require that IDM
treat effluent for COPC influenced by Red Mountain to ensure downstream water quality does not
exceed BC WQG, SBEBs or WQOs. IDM would also be required to meet MMER and EMA discharge
permit conditions, if a permit is issued for Red Mountain, under federal and provincial legislation.
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Hydrostatic Portal Plugs
ENV and EMPR raised concerns about the three proposed portal plugs, in particular the Lower Portal.
Flooding of the underground mine is required as the primary mitigation for ML/ARD at Closure. To allow
the underground mine to flood at Closure, cement hydrostatic plugs would be required to hydraulically
seal the three mine entries (Lower Portal, Upper Portal and Ventilation Portal). Performance of the
hydrostatic plugs is critical to ensure the underground mine workings are allowed to flood to control
ML/ARD. ENV also note that Post-Closure water quality predictions assume that the proposed portal plug
design is successful. ENV and EMPR requested further information about the feasibility, effectiveness, long
term monitoring and maintenance, and measures to be taken in the event that the plugs were either not
feasible or unsuccessful. EMPR also requested further information regarding the location of the
hydrostatic portal plug to meet the minimum rock cover requirements, and the potential implications for
the downstream receiving environment (Goldslide and Bitter creeks) for parameters of concern that may
increase as a result of the portal plug location.
In response to Working Group concerns, IDM issued several memorandums during the Application
Review to provide additional information and analysis. IDM confirmed that the Post-Closure
objectives for the underground workings are to minimize ML/ARD generation from the exposed mine
workings, waste rock and talus backfill by flooding the underground workings. This would be
achieved by installing a hydrostatic plug at the Lower Portal and allowing the underground mine
workings to flood and recharge. Another hydrostatic plug at the Upper Portal would prevent
discharge from the underground areas during periods of high water levels (that is, during freshet),
and would prevent surface water from entering the underground workings. A smaller plug at the
Ventilation Portal would prevent the ingress of surface water from entering the underground
workings. Performance of the plugs and compliance with closure objectives would be monitored
during Post-Closure. The details of these monitoring programs would be outlined in an Operations,
Maintenance and Surveillance Manual that would be prepared as part of the MA permit application.
The flooding of the underground workings is a closure design mitigation to minimize the oxidation of
the exposed walls and backfill materials, thus preventing the onset of ARD. As such, the contact
water in the underground workings is not anticipated to be acidic in Post-Closure; therefore, this
aspect of the water quality is not anticipated to affect the service life of the plug. The feasibilitydesign completed during MA permitting would evaluate what additional mitigations can be
incorporated into the design, should additional buffering capacity to acidic water be required.
The conceptual design of the Lower Portal Plug is a concrete mass that would seal the potential
155 m of hydrostatic head, thus keeping the underground workings permanently flooded. The plug
would not use steel reinforcement, so the degradation of the steel over the long-term is not a
potential factor in the longevity of the plug. There are references for the durability of concrete in
excess of 1000 years. While this may certainly be possible for the Lower Portal Plug, it would
ultimately depend upon a number of variables, such as the water quality in the underground
workings that would interact with the plug, and the cure time of the concrete plug, among other
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variables. Given the conceptual nature of this design, a reduced service life of 250 years was
assumed at this time. During the development of the feasibility-level design of the portal plugs for
the MA permitting process, an estimate of the variables affecting the service life of the plug would
be developed, which would result in greater confidence in the estimated service life, as well as
identify design mitigations to extend the service life.
Geotechnical and hydrogeological investigations were conducted in the vicinity of the proposed
Lower Portal Plug, most recently in 2017. The design of the plug has assumed full hydraulic
containment of water within the underground workings. This would be achieved through the use of
grout-lines around the edges of the concrete plug to create a hydrostatic seal. During the
Feasibility-level design of the Lower Portal Plug, seepage estimates and sensitivity analyses would be
conducted to inform the design of the plug to achieve the design objectives, including full hydraulic
containment. Jet-grouting is one additional mitigation measure available to reduce seepage, should
seepage develop in Post-Closure.
During the Application Review, IDM completed additional work to refine the location for the plug to
be installed in the lower portal at Closure to meet minimum rock cover requirements. IDM moved
the tunnel portal a distance of approximately 185 m (from the originally proposed 40 m) into the
tunnel from the portal, such that the minimum rock cover requirement is achieved in all directions.
As a mitigating measure, IDM proposed a series of 2 m high concrete “check dams”, that would be
spaced every 50 m, between the plug and the tunnel entrance, in order to facilitate flooding of the
lower third of the tunnel. This would result in a reduction of the exposed reactive rock mass. IDM
concluded that as a result of the 185 m tunnel length, in conjunction with this proposed mitigation
measure, there would be a reduction in source term loadings compared to those presented in the
Application. In the event that groundwater inflow rates are not sufficient to fill the workings to the
30 percent level within a period of two weeks (from start of dewatering), IDM suggested two other
options for flooding the workings. Firstly, water could be pumped from the Portal Collection Pond.
Secondly, water could be pumped from Goldslide Creek.
EMPR and ENV confirmed that IDM’s responses to the concerns raised about the portal plug location
were adequate for the EA process, and that model updates would be required during MA permitting
to refine the water quality predictions. Should updated modelling demonstrate that there is an
increase in source term loadings, detailed analysis would be required for MA permitting to
determine an appropriate mitigation measure. Given the importance of the portal plug as a primary
mitigation for addressing water quality effects Post Closure, and regulatory requirements during the
MA permitting process, the EAO recommends that hydrostastic plugs be included as a requirement
in the CPD.
The EAO notes that EMPR would require detailed design, as well as monitoring and reporting that
would form part of the permitting processes following the EA, should Red Mountain proceed. The
EAO would work closely with other provincial regulatory authorities on any complementary
monitoring and management requirements, and the C&E of those requirements.
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Mitigation Effectiveness and Monitoring
EMPR expressed concern that the existing complement of groundwater monitoring wells would not be
sufficient to monitor the impacts of mine waste, tailings, dewatering, and site runoff on groundwater and
surface water quality during all phases of the mine life, and validate groundwater modelling results. Given
the importance of the rate of flooding of the underground mine as a primary mitigation measure, EMPR
noted that a robust monitoring program should be developed to monitor mine discharge, groundwater
levels and baseflow at key stations during dewatering to improve confidence in flooding rates predicted by
the groundwater model.
In response to the concerns raised about the existing groundwater monitoring wells, IDM
acknowledged that further details on the groundwater monitoring and adaptive management plans
would be provided during the MA permit process. To assess the effectiveness of the groundwater
mitigation measures during Operations, water quality from the underground mine would be
monitored weekly for a full suite of parameters, including: anions, nutrients, TOC, DOC, and total and
dissolved metals. It is anticipated that these results would be periodically compared to the water
quality predictions for the underground mine. If the results show substantial deviations from the
predicted values, further investigation of specific sources in the underground mine would be
initiated to understand whether further mitigation measures are required.
A groundwater monitoring program would be implemented during Closure and Post-Closure to verify
that design specifications are met. Groundwater monitoring wells and selected geotechnical
instrumentation would be retained for use as long-term monitoring devices. Post-Closure monitoring
would also include inspections and ongoing evaluation of water quality, flow rates, and
instrumentation records to confirm design objectives for Closure have been met. If the groundwater
monitoring program indicates that design performance reaches a predetermined threshold (for
example, the point when an environmental condition becomes unacceptable), or when new issues
arise, corrective action would be undertaken to prevent further effects. Such action or change would
continue to be monitored to verify that the anticipated response has been achieved.
During Post-Closure, monitoring of surface water quality is expected to continue at the Mine Site.
Groundwater from the underground mine is expected to arrive at station GSC09 six years after
Closure, and changes in water quality at GSC09 can again be compared at that time to predictions for
that location to evaluate the effectiveness of the mitigation measures.
Considering the preceding discussion, the EAO proposes Condition 30 Baseline Data Collection to
collect surface water chemistry data that would inform Condition 33 Aquatic Effects Monitoring Plan,
and Condition 31 Water Quality Management to ensure the downstream surface water quality is
maintained. The EAO has not proposed a certificate condition for groundwater monitoring because,
if an EAC is issued for Red Mountain, the design and sizing of surface and groundwater management
structures, and groundwater quality monitoring programs, would be required to be submitted as
part of the joint MA and EMA permitting processes.
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The US EPA, ENV, NLG, EMPR, NRCan and ECCC raised concerns about the contingency plan for a water
treatment plant at the Portal Collection Pond, and the length of time that would be required for a water
treatment plant to become operational. Further, the CEA Agency requested a description of any interim
contingency mitigation measures that would be considered in between the time that the need for
additional water treatment was identified and when the water treatment plant would become
operational.
IDM confirmed that the discharge from the Portal Collection Pond would be monitored as per IDM’s
Site Water Management Plan, and any discharge would be required to meet MMER criteria.
Monitoring and adaptive management strategies for water quality would be implemented as
described in the Site Water Management Plan, AEMRP and Adaptive Management Plan. The AEMRP
includes an Aquatic Effects Monitoring Program that would provide feedback via the receiving
environment on the performance of IDM’s management and mitigation from Construction through
Post-Closure. The AEMRP would also include adaptive management measures which would be
implemented in response to an unanticipated effect on surface water quality.
IDM also expects that, as part of the MA application, contingency measures would be required,
should the water quality from the underground workings not be suitable to discharge. These
contingency measures would include a combination of water management and water treatment.
More specifically, the MA application would include the design basis for a water treatment plant that
is suitable to treat and release the design dewatering rate and influent chemistry from the
underground workings. The timing to procure, receive and commission the water treatment plant
would be included in the application as well. While the water treatment plant is being procured,
received and commissioned, dewatering activities of the underground workings would cease, with
mining activities shifted to other areas that do not required dewatering (that is, the ‘water
management’ component of the contingencies). Upon commissioning of the water treatment plant,
active dewatering would commence again until the underground workings are dewatered.
The EAO is of the view that the issue discussed is adequately resolved for the purposes of the EA. The
EAO does not propose any related conditions specific to the issue identified. If an EAC is issued for
Red Mountain, required contingency plans would be determined during permitting and included in
permit requirements for the MA. IDM would also be required to meet EMA discharge permit
conditions if a permit was issued for Red Mountain. For MA permitting, contingency plans to prevent
release of mine dewatering water which is unsuitable for discharge must be provided to EMPR. It is
also a requirement of the Health, Safety and Reclamation Code for Mine Sites in BC (Part 10.7.20 and
Part 10.7.21).

7.4

CHARACTERIZATION OF RESIDUAL EFFECTS

In characterizing the residual effects of Red Mountain, the EAO has considered the mitigations proposed
by IDM, including a Site Water Management Plan, AEMRP (including the Aquatic Effects Monitoring
Program, Effluent Monitoring Program and Groundwater Monitoring Program), Material Handling and
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ML/ARD Handling Plan, and Mine Closure and Reclamation Plan. The EAO has also considered in its
analysis the proposed conditions and proposed requirements in the CPD, should decision-makers issue an
EAC, including certificate conditions. The EAO notes that IDM would be required to undertake work in
accordance with the federal (Fisheries Act), and provincial legislation (WSA, EMA, MA), and all
requirements of related to federal and provincial permits or authorizations.
Based on information and input received during the EA process, the EAO concludes that Red Mountain
would result in the following residual adverse effects on the water- and sediment-related VCs and ICs:
• Hydrogeology IC:
o Change in groundwater level and flow;
• Groundwater Quality IC:
o Decrease in groundwater quality;
• Hydrology VC:
o Change in site drainage patterns; and
o Change to streamflow in Bitter Creek watershed;
• Surface Water Quality VC:
o Decrease in surface water quality in Goldslide, Rio Blanco and Bitter creek, and Bear River
due to release of TMF and mine discharge;
• Sediment Quality VC:
o Decrease in Sediment Quality as a result of changes in surface water quality in
Goldslide Creek, Rio Blanco Creek and Bitter Creek.
To address uncertainty in the modelling and effectiveness of mitigation measures, the EAO proposes the
following EAC conditions:
• Condition 14 Construction Environmental Management Plan (including erosion and sediment
control, material handling and ML/ARD handling, spill response);
• Condition 23 Air Quality and Dust Management Plan;
• Condition 30 Baseline Data Collection;
• Condition 31 Water Quality Management;
• Condition 32 Selenium Ecological Risk Assessment;
• Condition 33 Aquatic Effects Monitoring Plan;
• Condition 34 Acid Rock Drainage;
• Condition 35 Site Water Management; and
• Condition 36 Cyanide Management Plan.
The EAO’s characterization of the expected residual effects is summarized below, as well as the EAO’s level
of confidence in the effects determination (including significance for VCs only).
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7.4.1 HYDROGEOLOGY
The EAO understands that mine development and dewatering during Operations would change
groundwater levels and flow during Operations, Closure and Post-Closure. The magnitude of the effect
ranges from negligible to low, and is most prominent where mine excavation, dewatering and flooding of
the underground would occur. Residual effects on Hydrogeology have been carried forward to the effects
assessment of the Hydrology, Surface Water Quality, Aquatic Resources, and Fish and Fish Habitat VCs.
Table 18: Summary of Residual Effects for Hydrogeology
Criteria

Assessment
Rating
Neutral

Rationale

Magnitude

Negligible to
Low

During Operations, the groundwater baseflow is expected to decrease by up to
approximately four percent in Goldslide and Rio Blanco creeks, and one percent in
Bitter Creek. As the mine floods, the drawdown in groundwater induced during Operations
would decrease. The reductions in baseflow are expected to diminish over time, and
eventually lead to an increase in baseflow. During Closure, and Post-Closure, the
groundwater baseflow is expected to increase up to 10 percent in Goldslide Creek, up
12 percent in Rio Blanco Creek, and up to 5 percent in Bitter Creek. The magnitude of the
residual effect on Hydrogeology is predicted to be negligible to low in magnitude.

Extent

LSA

Residual effects are expected to be restricted the LSA. However, effects are most prominent
in the Mine Site TSA where mine excavation, dewatering, and flooding of the underground
would occur. Changes in groundwater baseflow are predicted for Goldslide, Rio Blanco and
Bitter creeks during Operations and Post-Closure.

Duration

Permanent

Changes to groundwater flow are expected beyond Post-Closure, and it would be unlikely
for groundwater flow to recover to baseline conditions, even after flooding the
underground.

Frequency

Continuous

Changes to groundwater flow are expected continuously, primarily during Operations and
beyond Post-Closure.

Reversibility

Irreversible

Dewatering activities would be terminated at the end of Operations. However, changes to
groundwater flow are considered permanent as they continue past Post-Closure.

Likelihood

The predicted effect is considered to be of high likelihood based on the groundwater assessments and
modelling presented in the Application.

Confidence

There is a moderate level of confidence in the likelihood determinations based on the information and data
provided in the Application and IDM’s analytical techniques used to support the assessment. There is
uncertainty in the hydrogeological dataset and conceptual model, as well as groundwater recharge and
discharge under glaciers, and the presence of geological structures (that is, large-scale fractures and faults).
Hydrogeological modelling updates would be conducted during the EMA and MA permitting process, but are
not expected to alter the conclusions of the assessment.

Context

For hydrogeology, there is not a ready measure of context (or resilience).

Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions).
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7.4.2 GROUNDWATER QUALITY
The EAO understands that groundwater quality would be reduced as a result of seepage from the TMF at
Bromley Humps, and ML/ARD, blasting, dewatering, and flooding at the Mine Site. Background
groundwater samples in the existing decline occasionally exceed BC CSR guidelines, and increases in
groundwater discharges from proposed mine activities would further exacerbate exceedances above
guidelines. The magnitude of the effect is predicted to be high, because several parameters of concern are
predicted to exceed BC CSR by more than 10 times during Closure, and in Post-Closure. Residual effects on
Groundwater Quality have been carried forward to the effects assessment of the Hydrology, Surface Water
Quality, Aquatic Resources, Fish and Fish Habitat VCs.
Table 19: Summary of Residual Effects for Groundwater Quality
Criteria
Context

Magnitude

Assessment
Rating
Neutral to
Low Resilience

High

Rationale
Groundwater quality in the Mine Site TSA has been affected by past mine exploration
activities conducted for Red Mountain, and ponded water in the existing decline does not
fully represent pre-disturbance conditions. Background groundwater samples from the
ponded water in the existing decline occasionally exceed BC CSR guidelines for nitrite, total
and dissolved arsenic, total chromium and total selenium. Increases in groundwater
discharges from proposed mine activities would further exacerbate exceedances above
guidelines.
Several parameters are predicted to exceed BC CSR guidelines during Operations, and to a
greater extent during Closure and Post-Closure. Moderate magnitude parameters are those
predicted to exceed BC CSR by less than 10 times or exceed the P90 of baseline by less than
10 times (if naturally greater than guideline or if no guideline exists). High magnitude
parameters are those predicted to exceed BC CSR by more than 10 times or the P90 of
baseline by more than 10 times (if naturally greater than guideline or if no guideline exists).
Moderate and high magnitude parameters are detailed below:
• Operations: aluminium, cadmium, chromium, iron and manganese are predicted to
exceed BC CSR guidelines by less than 10 times.
• Closure: cadmium, chromium, and manganese are predicted to exceed BC CSR guidelines
by more than 10 times; and alkalinity, aluminium, calcium, cobalt, magnesium, mercury
and selenium by less than 10 times.
• Post-Closure: manganese is predicted to exceed BC CSR guidelines by more than
10 times; and aluminium, cadmium, calcium, chromium and magnesium by less than
10 times.
The magnitude of the reduction in groundwater quality has been determined to be high,
because the COPC concentrations differ substantially from baseline conditions and exceed
BC CSR guidelines, sometimes by more than 10 times the guideline amount, resulting in a
change beyond the range of natural variation.

Extent

Local

Residual effects on groundwater quality are restricted to the LSA, and are primarily localized
in the Mine Site TSA and Bromley Humps TSA.

Duration

Permanent

The duration of the residual effect is predicted to be permanent as it is not likely to recover to
baseline after Post-Closure.
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Frequency

Continuous

The residual effects on groundwater quality are expected to occur continuously throughout
all Project phases.

Reversibility

Irreversible

Although the quality of the mine contact water is expected to improve over time, the residual
effect of the mine water on Groundwater Quality would persist beyond Post-Closure and is
considered irreversible.

Likelihood

The likelihood of a residual effect on Groundwater Quality is high based on the groundwater quality
assessment and modelling in the Application.

Confidence

There is a high level of confidence in the likelihood determinations, in particular during Construction and
Operations, based on the information and data provided in the Application and IDM’s analytical techniques
used to support the assessment. There is a moderate level of confidence for predictions during Closure and
Post-Closure because of uncertainties in the groundwater quality model and associated input assumptions.
IDM used reasonably conservative assumptions to address uncertainties in the model input assumptions for
the Application. Groundwater quality modelling would be updated during the MA permit process.
The EAO notes that there are regulatory requirements under BC’s EMA, WSA and MA for groundwater quality
management, monitoring and reporting that would form part of the permitting processes following the EA,
should Red Mountain proceed. The EAO would work closely with other provincial agencies on any
complementary monitoring and management requirements, and the C&E of those requirements.

Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)

7.4.3 HYDROLOGY
The EAO understands that hydrology would be altered as a result of alteration of site drainage patterns
and changes in streamflow due to discharge from Red Mountain. Project infrastructure would change the
natural topography of the landscape and redirection of runoff, and several, such as the TMF landform,
plant site pad, and borrow pits and quarries would remain Post-Closure. Watercourses in the Bitter Creek
watershed naturally experience a wide-range of streamflow, and Red Mountain is predicted to decrease
stream flow during Construction and Operations, and increase the summer high flow during Operations
through Post-Closure. The magnitude of the effects is predicted negligible to low, because Red Mountain is
expected to affect drainage patterns in less than 1 percent of the Bitter Creek watershed, decrease
streamflow less than 2.7 percent, and increase summer high flow less than 11 percent. Residual effects on
Hydrology have been carried forward to the effects assessment of the Surface Water Quality, Sediment
Quality, Aquatic Resources, Fish, Fish Habitat, vegetation and ecosystems, wildlife and Human Health VCs.
Table 20: Summary of Residual Effects for Hydrology
Criteria
Context

Magnitude

Assessment Report

Assessment
Rating
Neutral

Rationale

Site drainage
patterns: Low

Site drainage patterns: Changes in site drainage patterns due to Project and water
management infrastructure (for example, non-contact water diversion channel), Access
and Haul Roads, borrow pits and quarries would result in a change in the natural

Changes to the terrestrial landscape alter drainage patterns, which can result in indirect
and/or direct effects to streamflow. Changes to hydrogeology also influence
streamflows, which is considered in this assessment. Watercourses in the Bitter Creek
watershed naturally experience a wide-range of streamflow.
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topography of the landscape and redirection of runoff. The Project footprint is
approximately 247 ha, which is approximately 0.97 percent of the Bitter Creek
watershed or 1.5 percent of the LSA. Residual effects on hydrology are predicted to be
low in magnitude.

Extent

Duration

Frequency

Reversibility

Likelihood

Significance
Determination

Assessment Report

Streamflow:
Negligible to
Low

Streamflow: Decreases in streamflow are predicted during Construction for
Goldslide Creek, and during Construction and Operations for Bitter Creek,
Rio Blanco Creek and Bear River. All flow decreases are considered of negligible
magnitude, as they are predicted to be less than 2.7 percent. Increases in summer high
flow are predicted during Operations and Post-Closure for Goldslide and
Rio Blanco creeks, and during Post-Closure for Bitter Creek and Bear River. The
magnitude of the changes in summer high flow are primarily negligible magnitude with
the highest average percent increase of 11 percent during Operations at
Goldslide Creek predicted in the month of May. Overall, the residual effects are
predicted to be negligible to low in magnitude.

Site drainage
patterns: Local

Site drainage patterns: Residual effects are predicted to be localized in the LSA,
primarily around Project infrastructure.

Streamflow:
Local

Streamflow: Residual effects are expected to be restricted to the LSA, with the
exception of a negligible (less than 0.5 percent) increase in summer flow predicted in
Bear River (in the RSA).

Site drainage
patterns:
Permanent

Site drainage patterns: Changes to site drainage patterns are permanent because
Project infrastructure, such as the TMF landform, plant site pad, and borrow pits and
quarries would remain Post-Closure.

Streamflow:
Permanent

Streamflow: Changes to streamflow are permanent as increases in summer high flow,
particularly in Goldslide Creek, are predicted to occure beyond Post-Closure. The
residual effect is not likely to recover to baseline conditions during Post-Closure.

Site drainage
patterns:
Continuous
Streamflow:
Continuous
Site drainage
patterns:
Irreversible

Site drainage patterns: Residual effects on hydrology as a result of changes to site
drainage patterns are expected continuously, during all Project phases.
Streamflow: Residual effects on hydrology as a result of changes to streamflow are
expected continuously, during all Project phases.
Site drainage patterns: Residual effects on hydrology are considered irreversible, as the
Project infrastructure would remain Post-Closure.
Streamflow: Changes to streamflow are predicted to be irreversible because the
residual effect would persist beyond Post-Closure.

Streamflow:
Irreversible
The likelihood of residual effects on Hydrology is high based on the assessment and modelling in the
Application, and because effects associated with changes in natural drainage patterns and streamflows
cannot be fully mitigated.
The EAO considered the six factors, and gave weight to the negligible to low magnitude, and local extent of
potential effects. The EAO also considered the high likelihood that effects would occur during the Project
life, and the type and effectiveness of proposed mitigations, and provincial regulatory requirements. In
consideration of the conditions identified in the Table of Conditions and other key mitigation measures, the
EAO concludes that Red Mountain would not have significant adverse residual effects on Hydrology.
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Confidence

There is a moderate level of confidence in the assessment based on the information and data provided in
the Application and IDM’s analytical techniques used to support the assessment. The EAO notes that
climate and hydrological baseline data and analyses updates would be undertaken during the EMA and MA
permitting process. There is high confidence in the significance determination for hydrology based on the
effectiveness of mitigation and compliance with the conditions identified in the Table of Conditions.

Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)

7.4.4 SURFACE WATER QUALITY
The EAO understands that background concentrations of several parameters of concern exceed CCME
and/or BC WQGs in Goldslide, Rio Blanco and Bitter creeks, and Bear River, and the TMF and mine
discharge are predicted to further reduce surface water quality in these watercourses. Contact water
(including TMF and mine discharge) would be analyzed and treated to meet applicable discharge limits
established by provincial (that is, EMA discharge permits) and federal (that is, MMER) regulators prior to
discharge to the receiving environment, if permits are issued for Red Mountain. The magnitude of the
effect is predicted to be moderate because, as a result of mine and TMF discharge, several parameters of
concern are predicted to increase above background levels and/or exceed guidelines by more than
10 times from Operations through Post-Closure. Residual effects on Surface Water Quality have been
carried forward to the effects assessment of the Sediment Quality, Aquatic Resources, Fish, Fish Habitat,
vegetation and ecosystems, wildlife, and Human Health VCs.
Table 21: Summary of Residual Effects for Surface Water Quality
Criteria
Context

Magnitude

Assessment
Rating
Neutral to
Low Resilience

Moderate

Rationale
Goldslide and Bitter creeks are fast-moving systems that naturally experience a widerange of flow and water chemistry conditions. Although this could mean higher resiliency,
the receiving environment could also be a system that is already near its limit with an
unknown assimilative capacity for additional loading, and is possibly less resilient and
more sensitive. Surface water quality monitoring conducted in Bitter Creek during the
dewatering program has not indicated that the mine exploration activities have had an
effect on surface water quality.
Red Mountain would result in predicted maximum concentrations (expected case) of
several parameters elevated from natural conditions. Low magnitude parameters are
those that are predicted to increase more than 20 percent from baseline, but are not
predicted to exceed BC and/or CCME WQG (or P90 of baseline if no WQG exists).
Moderate magnitude parameters are those predicted to exceed BC and/or CCME WQG by
up to 10 times. Each affected watercourse is detailed below, and those parameters
predicted to potentially affect aquatic life (that is, COPC) are in bold:
Goldslide Creek (Node GSC02):
• Operations:
o Low: sulfate, nitrate-N, ammonia-N, dissolved aluminum, total cobalt, dissolved
iron, total lead, total manganese, total nickel, total silver and total uranium; and
o Moderate: nitrite-N, total aluminum, total antimony, total arsenic, total and
dissolved cadmium, total chromium, total copper, total iron, total mercury, total
selenium, and total and dissolved zinc;
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•

Post-Closure:
o Low: sulfate, total antimony, total arsenic, dissolved iron, total manganese, total
molybdenum and total nickel; and
o Moderate: total and dissolved cadmium, total chromium, total cobalt, total
copper, total lead, total mercury, total selenium, total silver, and total and
dissolved zinc;

Rio Blanco (Node RBC02):
• Operations: none;
• Post-Closure:
o Low: sulfate, nitrate-N, nitrite-N, total antimony, total arsenic, total cobalt, total
copper, total manganese, total molybdenum and total nickel; and
o Moderate: total and dissolved cadmium, total chromium, total lead, total
mercury, total selenium, total silver, and total and dissolved zinc;
Bitter Creek (Nodes BC08, BC06, BC02):
19
• Operations:
o Low: sulfate, nitrate-N, nitrite-N, ammonia-N, dissolved aluminium, total
antimony, total arsenic, total and dissolved cadmium, total chromium, total
cobalt, total copper, dissolved iron, total lead, total manganese, total nickel, total
silver, and total and dissolved zinc; and
o Moderate: total aluminum, total antimony, total and dissolved cadmium, total
chromium, total copper, total iron, total mercury and total selenium;
• Post-Closure:
o Low: sulfate, nitrate-N, ammonia-N, dissolved aluminum, total antimony, total
chromium, total cobalt, dissolved iron, total lead, total manganese, total mercury,
total nickel and total zinc; and
o Moderate: total and dissolved cadmium, total chromium, total cobalt, total
selenium, total silver and dissolved zinc;
Bear River (Node BR06):
• Operations:
o Low: sulfate, nitrate-N, nitrite-N, ammonia-N, total and dissolved aluminum, total
antimony, total arsenic, total and dissolved cadmium, total cobalt, total copper,
total and dissolved iron, total manganese, total mercury, total nickel, total and
dissolved zinc; and
o Moderate: none;
• Post-Closure:
o Low: ammonia-N, total antimony, total and dissolved cadmium, total cobalt,
dissolved iron, total lead, total manganese, total nickel, total silver and total zinc;
and
o Moderate: none.
Background concentrations contribute to guidelines exceedances, and the winter low
flow period also influences exceedances when discharge would be less diluted by
freshwater. Several parameters characterized as low magnitude (because guidelines are
not predicted to be exceeded) are predicted to increase from baseline conditions by
19

Parameters rated as both low and moderate magnitude are a result of parameters being ranked differently at separate
assessment nodes in Bitter Creek.
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substantial amounts (>1000 percent in some cases). The increased concentrations are
expected to contribute to the stress on the receiving environment. The overall residual
effect on Surface Water Quality is moderate because Red Mountain is predicted to result
in changes in parameters that would exceed CCME and/or BC WQGs, which could affect
aquatic life in the receiving environments.
Extent

Regional

Residual effects to surface water quality are primarily local, as CCME and BC WQG
exceedances are predicted to primarily occur in the LSA. There are several parameters
that are predicted to increase above baseline, but not exceed CCME or BC WQGs, in
Bear River. Therefore, the residual effect on Surface Water Quality is predicted to be
regional, extending to Bear River.

Duration

Permanent

Exceedances of BC and CCME WQG in the receiving environment are predicted to occur
during Operations and Post-Closure. There is a subset of COPC identified for
Goldslide Creek that are only predicted during Operations and considered long-term in
duration. Overall, residual effects to Surface Water Quality as a result of discharges from
the mine and TMF are predicted to occur beyond Post-Closure and are therefore
considered permanent, and unlikely to return to baseline.

Frequency

Frequent to
Continuous

Discharge from the mine would occur regularly during dewatering activities during
Operations. During Closure, and Post-Closure, inputs into Goldslide Creek from
groundwater influenced from the mine flooding and backfilling activities would occur
continuously. Discharge from the TMF would occur seasonally, depending on
precipitation and water use for Red Mountain. Residual effects to surface water quality
are expected to occur continuously; however, maximum concentrations are not predicted
for all months.

Reversibility

Irreversible

There is a subset of COPC identified for Goldslide Creek that are only predicted during
Operations and considered reversible. Overall, residual effects associated with mine
discharge are predicted to be permanent, because the likelihood of a return to baseline
conditions is so far in the future. Residual effects associated with the TMF extend past
Closure into Post-Closure. Although the contribution of the TMF to the surface water
quality is expected to diminish over time. Residual effects to surface water quality are
considered irreversible.

Likelihood

There is a high likelihood of reduced surface water quality due to exceedances of BC and CCME WQG based
on the modelling presented in the Application and subsequent analysis conducted during the Application
Review.

Significance
Determination

Red Mountain is predicted to alter the surface water chemistry of receiving watercourses, including
exceedances of some water quality guidelines. The EAO considered the six factors, and gave weight to the
moderate magnitude, geographic extent of COPC identified, and reversibility. The EAO also considered the
high likelihood that effects would occur during the Project life and the resilience of the receiving
environment. The change in surface water quality due to TMF discharge is considered partially reversible,
and effects due to mine discharge, in particular to Goldslide Creek, are considered irreversible. In
consideration of applicable provincial (EMA and MA) and federal (Fisheries Act and MMER) legislative
requirements, conditions identified in the Table of Conditions, and other key mitigation measures, the EAO
concludes that Red Mountain is not likely to result in significant adverse residual effects on Surface Water
Quality.
The significance determination of adverse effects on aquatic life is discussed in Section 11 (Aquatic
Resources and Fish and Fish Habitat) of this Report.

Confidence
Assessment Report

There is a moderate level of confidence in the likelihood of residual effects and significance assessment. No
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winter flow measurements have been recorded in Goldslide Creek, and limited data have been recorded in
Bitter Creek. As such, there is some uncertainty in the predicted winter water quality of the receiving
environment, particularly in Goldslide Creek. IDM assumed that the TMF would contribute to loading via
effluent discharge during Operations and one to two years Post-Closure. There is some uncertainty around
the period of time for which treatment of TMF discharge would be required Post-Closure.
There is uncertainty around the potential effects on aquatic life as a result of the predicted changes to
surface water quality, specifically in relation to the potential combined effect of increased concentrations
of numerous parameters, a receiving environment with an unknown assimilative capacity, and substantial
increases in some parameters that do not exceed BC and/or CCME guidelines. Although the upper case
scenario would possibly be far too conservative to be reasonable, there is still inherent uncertainty that
that the base-case model used for the assessment is not conservative enough under some conditions and
resulting water quality results could be higher for some parameters. Given the COPC identified for Red
Mountain, IDM’s commitment to water treatment as needed, and given the environmental setting at the
site (for example, fast-moving systems that naturally experience a wide-range of flow and water chemistry
conditions), residual effects are not predicted to be significant. Additional baseline data collection and
modelling during EMA and MA permitting would refine the surface water quality predictions and address
these uncertainties.
The EAO proposes Condition 31 Water Quality Management, which outlines requirements for IDM to treat
effluent for COPC influenced by Red Mountain to ensure downstream water quality does not exceed either
BC WQG, SBEBs, or WQOs. The EAO also proposes Condition 33 Aquatic Effects Monitoring Plan for
monitoring and adaptive management to address potential effects on aquatic life. The EAO notes that
there are regulatory requirements under the federal Fisheries Act (MMER), and BC’s EMA, WSA and MA for
surface water quality management, monitoring and reporting that would form part of the permitting
processes following the EA, should Red Mountain proceed. The EAO would work closely with other
provincial regulatory authorities on any complementary monitoring and management requirements, and
the C&E of those requirements.
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)

7.4.5 SEDIMENT QUALITY
The EAO understands that background concentrations of several sediment parameters of concern exceed
CCME ISQG, CCME PEL, and/or BC SQGs in Goldslide and Bitter creeks, and Bear River, and changes in
surface water quality could lead to eventual changes in sediment quality. The magnitude of the effect is
predicted to be moderate because, as a result of predicted decreases in surface water quality, several
sediment parameters of concern are predicted to increase above background levels and/or exceed
guidelines by up to 10 times from Operations through Post-Closure. Residual effects on Sediment Quality
have been carried forward to the effects assessment of the Aquatic Resources, Fish and Fish Habitat VCs.
Table 22: Summary of Residual Effects for Sediment Quality
Criteria
Context

Assessment Report

Assessment
Rating
Neutral to Low
Resilience

Rationale
Goldslide and Bitter creeks are cold, fast-moving systems that naturally experience a
wide-range of flow and water chemistry conditions that influence sediment chemistry.
Although this could mean higher resiliency, the receiving environment is also possibly
less resilient and more sensitive to predicted increases in these COPC as a result of
Red Mountain. Sediment chemistry tends to reflect long-term contaminant levels in
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comparison to water chemistry, as contaminants are integrated into sediments over
time, and are more likely to capture periodic or storm-based contamination events.
Long-term accumulated contaminant levels may be incorporated into the aquatic food
web if sediments become re-suspended or are bioavailable.
Magnitude

Moderate

Red Mountain would result in maximum predicted concentrations (expected case) of
several parameters elevated from natural conditions. Low magnitude parameters are
those that are predicted to exceed BC/CCME SQG, or average baseline concentrations
(for parameters without guidelines), by less than five times. Moderate magnitude
parameters are those predicted to exceed BC/CCME SQG, or average baseline
concentrations (for parameters without guidelines), by more than five times. High
magnitude parameters are those predicted to exceed BC/CCME SQG, or average
baseline concentrations (for parameters without guidelines), by more than 10 times.
Each affected watercourse is detailed below based on the rating criteria provided
above:
Goldslide Creek:
o Moderate: cadmium and zinc; and
o High: antimony, arsenic, copper, selenium and silver;
Rio Blanco:
o Low: cadmium and zinc; and
o High: silver;
Bitter Creek:
o Low: cadmium, silver and zinc; and
o Moderate: selenium.
Magnitude determinations are based on a conservative assumption that 100 percent of
the predicted changes to surface water concentrations would be transferred to
sediment quality. The increased concentrations of some parameters that are already
exceeding guidelines under baseline conditions are expected to contribute to further
stress on the receiving environment. Based on the conservative modelling approach,
baseline conditions, and state of the receiving environment, the overall magnitude for
the residual effect on sediment quality is moderate because Red Mountain is predicted
to result in changes in parameters that would exceed CCME and/or BC SQGs, which
could affect aquatic life in the receiving environment.

Extent

Local

Residual effects to sediment quality are primarily local, as CCME and BC SQG
exceedances are predicted to occur in the LSA. However, there are several surface
water quality parameters that are predicted to increase above baseline in Bear River,
but not predicted to exceed CCME or BC WQGs. It is unlikely that changes to sediment
quality would be detectable in Bear River; therefore, the residual effect on Sediment
Quality is predicted to be local.

Duration

Permanent

Residual effects to Sediment Quality as a result of changes in surface water quality are
predicted to occur beyond Post-Closure and are considered permanent, and unlikely to
return to baseline.

Frequency

Continuous

Discharge from the mine would occur regularly during dewatering activities during
Operations. Metals and other contaminants may enter the surrounding aquatic
environment from blasting residue and road runoff, altering sediment chemistry,
throughout Construction and Operations. Discharge from the TMF would occur
seasonally, depending on precipitation and water use for Red Mountain. Residual
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effects to Sediment Quality are expected to occur continuously; however, maximum
concentrations are not predicted for all months.
Reversibility

Irreversible

Residual effects associated with chemical changes in sediment are predicted to be
permanent, because the likelihood of a return to baseline conditions is so far in the
future. Residual effects extend into Post-Closure. It is expected that complete
reversibility of Surface Water Quality is unlikely; therefore, Sediment Quality is
expected to also be unlikely.

Likelihood

There is a high likelihood of reduced Sediment Quality and increased concentration of COPC based on the
modelling presented in the Application. Based on the conservatism in predictions, the true magnitude
exceedances in practice may be less than the magnitudes predicted. Additionally, background
concentrations in sediment quality parameters contribute to guidelines exceedances.

Significance
Determination

Red Mountain is predicted to alter the sediment chemistry of receiving watercourses including
exceedances of some sediment quality guidelines. The EAO considered the six factors, and gave weight to
the moderate magnitude and local extent of potential effects. The EAO also considered the high likelihood
that effects would occur during the Project life, and the fast-moving the receiving environment. In
consideration of applicable provincial (EMA and MA) and federal (Fisheries Act and MMER) legislative
requirements, conditions identified in the Table of Conditions, and other key mitigation measures, the EAO
concludes that Red Mountain is not likely to result in significant adverse residual effects on Sediment
Quality.

Confidence

There is a moderate level of confidence in the likelihood of residual effects and significance assessment.
There are inherent uncertainties associated with water quality modelling and the dependencies on
numerous input sources. In particular, mechanisms through which changes to surface water quality lead to
changes in sediment quality are not fully understood. Changes in sediment quality concentrations are
predicted to vary widely along the stream channels due to fluvial processes. The EAO notes that IDM used a
conservative assumption that 100 percent of the predicted changes to surface water concentrations would
be transferred to sediment quality in the modelling. Actual change in sediment quality may be less than the
change in surface water concentrations due to the mechanisms of which changes in water concentrations
cause change in sediment chemistry. The conditions in the receiving environment (Goldslide and
Bitter creeks, and Bear River) do not appear to be conducive to large sediment accumulation or present
many opportunities for water-sediment chemistry changes. However, there are always depositional areas
in the receiving environment.
The EAO proposes Condition 31 Water Quality Management, and it is expected that all mitigation measures
in place for surface water quality would in turn be protective of sediment quality. The EAO also proposes
Condition 30 Baseline Data Collection to collect sediment chemistry and conduct sediment toxicity testing,
which would inform Condition 33 Aquatic Effects Monitoring Plan, which also includes sediment chemistry
monitoring and adaptive management.

7.5

CUMULATIVE EFFECTS ASSESSMENT

There are a number of past, present and reasonably foreseeable projects and activities in the RSA that
have the potential to act cumulatively with Red Mountain’s residual effects on Hydrogeology,
Groundwater Quality, Hydrology, Surface Water Quality and Sediment Quality.
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Past, present and reasonably foreseeable future projects and activities that were considered in the
cumulative effects assessment include:
• Mineral exploration;
• Commercial recreation;
• Fishing;
• Forestry;
• Guide outfitting;
• Log yard;
• Transportation;
• Trapping;
• Stewart bulk terminal; and
• Bitter Creek Hydro Project.
Cumulative effects from the past and present projects and activities on water and sediment ICs and VCs in
the RSA were considered under current baseline conditions. Residual effects associated with
Red Mountain are expected to interact with the effects the proposed Bitter Creek Hydro Project, including
of groundwater base flow near Bitter Creek, groundwater quality, changes to stream flow, and surface
water and sediment quality. The likelihood for cumulative effects from Red Mountain interacting with
Bitter Creek Hydro Project is considered high because of the close proximity of the projects in the
Bitter Creek valley.
Bitter Creek Hydro Project is anticipated to have a negligible effect on hydrogeology, groundwater quality
and surface hydrology, because of limited interactions of its project components with groundwater and its
operation as a run-of-river where water would be returned to Bitter Creek. The EAO concludes that
expected cumulative effects on Hydrogeology, Groundwater Quality and Hydrology as a result of the
residual effects of Red Mountain interacting with the effects of other past, present and reasonably
foreseeable future projects and activities would be negligible.
There is potential for the Bitter Creek Hydro Project to reduce streamflow in Bitter Creek. This may
exacerbate changes in water quality in Bitter Creek from the TMF discharge because there could be less
dilution through the reach of Bitter Creek water between the penstock and turbines. If the TMF discharges
into the diversion reach, then the section affected by lower dilution would be short (limited to a section of
the diversion reach). Potential changes in discharge could also create changes in sediment chemistry in
addition to increased sediment deposition in the headponds and diversion reaches. The mine discharge
would occur upstream of the Bitter Creek Hydro Project and would be fully mixed by the time it reaches
the diversion reach; therefore, a cumulative effect is not considered for this discharge source.
The EAO understands that Bitter Creek Hydro is in the very early planning stages and quantitative
information about flow from Bitter Creek Hydro is not available; therefore there is uncertainty in the
extent to which changes in water and sediment quality could be exacerbated. It is noted that the
Bitter Creek Hydro Project would operate for approximately nine months per year, March through
November, stopping work during the winter months during low flow for maintenance.
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Based on the information available at the time of this assessment, the EAO concludes that significant
cumulative effects on Hydrology, Surface Water Quality and Sediment Quality are not expected as a result
of the effects of Red Mountain interacting with the effects of other past, present and reasonably
foreseeable future projects and activities.

7.6

CONCLUSIONS

Considering the preceding analysis and conditions identified in the CPD and TOC 20 (which would become
legally binding if an EAC is issued), and federal and provincial regulatory requirements, the EAO is of the
view that Red Mountain would not have significant adverse effects on Hydrology, Surface Water Quality
and Sediment Quality VCs.
The EAO is of the view that Red Mountain would result in residual adverse effects and negligible
cumulative effects on Hydrogeology and Groundwater ICs. The effects are carried forward to the related
VCs (hydrology, surface water quality, aquatic resources, and fish and fish habitat) in this Report, and this
analysis includes the characterization and significance determination for these related VCs where residual
effects exist.

20

Condition 10 Care and Maintenance Plan; Condition 14 Construction Environmental Management Plan; Condition 23 Air
Quality and Dust Management Plan; Condition 30 Baseline Data Collection; Condition 31 Water Quality Management; Condition
32 Selenium Ecological Risk Assessment; Condition 33 Aquatic Effects Monitoring Plan; Condition 34 Acid Rock Drainage;
Condition 35 Site Water Management; and Condition 36 Cyanide Management Plan.
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8 VEGETATION AND ECOSYSTEMS
8.1

BACKGROUND

This section assesses Project effects on vegetation and ecosystems through the following six valued
components (VCs):
•
Ecologically Valuable Soils;
•
Alpine and Parkland Ecosystems;
•
Old Growth and Mature Forested Ecosystems;
•
Floodplain and Wetland Ecosystems;
•
BC Conservation Data Centre (BC CDC) Listed Ecosystems; and
•
Rare Plants, Lichens and Associated Habitat.
Vegetation and ecosystems are important to provincial and federal regulators, Aboriginal Groups and the
public. Vegetation and ecosystem VCs represent a rare, threatened or at risk component of regional
and/or provincial biodiversity. The rationale for VC selection is discussed in further detail in Chapter 15,
Section 15.3.3 of the Application.
Ecologically Valuable Soil was selected as a VC because soils of this type are a key component of ecosystem
development and function, are necessary to maintain the ecological functions of ecosystems, and have a
direct influence on wildlife habitat.
Alpine and Parkland Ecosystems were selected as a VC because these areas are important to NLG and
regional stakeholders for travel, recreation and hunting areas. Alpine and Parkland Ecosystems also
provide habitat for rare plant species and represent important habitat for highly-valued wildlife species,
including migratory birds, species at risk, mountain goats, and grizzly bears. This VC is also an important
management consideration in the Nass South Sustainable Resource Management Plan (NSSRMP).
Old Growth and Mature Forested Ecosystems were selected as a VC because these areas provide biological
processes necessary for efficient nutrient cycling, including nutrient cycling and carbon storage, and
contribute to soil building processes. These ecosystems are protected by the Wildlife Act and the
Forest and Range Practices Act and are an important management consideration in the NSSRMP.
Floodplain and Wetland Ecosystems were selected as a VC because they influence the productivity and
quality of aquatic ecosystems, are important for fish and wildlife habitat, and provide habitat for several
plant species valued by Aboriginal Groups. Specifically, this VC represents important habitat for
western screech owl, western toad and bald eagle. This VC is also an important management consideration
in the NSSRMP.
BC CDC Listed Ecosystems and Rare Plants, Lichens, and Associated Habitat were selected as VCs because
they have been identified as important due to threats to viability. Rare Plants, Lichens and Associated
Habitat have been noted as rare, threatened or at-risk components of regional and/or provincial
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biodiversity. Best management practices and guidelines for land developments recommend that red- and
blue-listed ecosystems and plants, and BC CDC Listed Ecosystems be protected.
The VCs discussed in this section are linked to following sections in this Report:
•
Section 5 Air Quality;
•
Section 7 Landforms and Natural Landscapes;
•
Section 10 Wildlife;
•
Section 11 Aquatic Resources and Fish and Fish Habitat;
•
Section 13 Social Effects;
•
Part C; and
•
Part D.
Table 23: summarizes the measurement indicators for vegetation and ecosystems VCs, as characterized in
the Application.
Table 23: Measurement Indicators for Vegetation and Ecosystems VCs

Primary Measurement Indicators

Value Components

Ecologically Valuable Soils

•

Alpine and Parkland Ecosystems

•

Old Growth and Mature Forested Ecosystems

•

Floodplain and Wetland Ecosystems
BC CDC Listed Ecosystems
Rare Plants, Lichens and Associated Habitat

•

Ecosystem Abundance (due to loss or
alteration).
Ecosystem Distribution (loss or alteration to
ecosystem distribution and connectivity).
Ecosystem Function (loss or alteration to the
ecosystem’s ability to provide functions such
as habitat, biodiversity, nutrient cycling and
soil retention).

Loss or alteration to known occurrences of rare
lichens and plants.

8.1.1 REGULATORY CONTEXT
Federal legislation and regulations relevant to vegetation and ecosystems VCs include:
• Fisheries Act (2012): Current prohibitions within the amended act focus on preventing “serious
harm to fish that are part of a commercial, recreational or Aboriginal fishery, or to fish that support
such a fishery.” (Relevant because Floodplain and Wetland Ecosystems represent important habitat
for fish and aquatic species);
• Migratory Birds Convention Act (1994): Prohibits activities that may result in the capturing, killing,
injuring, taking, or destroying of migratory birds or the damaging, destroying, removing, or
disturbing of nests (for example, land clearing and vegetation management activities during the
breeding bird window);
• Seeds Act (1985b): Requires that seed in Canada is free of prohibited noxious weeds and certifies
standards of purity; and
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•

Species at Risk Act (2002b): In addition to protecting listed plant species, specifies that invasive
plant species that threaten rare wildlife species’ habitat must be controlled.

Provincial legislation and regulations relevant to vegetation and ecosystems VCs include:
• Environmental Management Act (2004): Prohibits the introduction of deleterious substances into
the environment in any manner or quantity that may cause pollution to the environment;
• CSR (BC Reg. 131/92): Provides quantitative standards to define site contamination and to assess
reclamation success;
• Forest and Range Practices Act (2002a): Applies constraints to when, where, and how forest
clearing is undertaken (for forest and range licensees) and applies protection to old-growth forests
(through establishment of old-growth management areas [OGMAs]) and to riparian areas (through
Division 3, Riparian Areas, of the Forest Planning and Practices Regulation (FPPR);
• Integrated Pest Management Act (2003): Regulates the use of herbicides to control weeds (invasive
plants);
• Invasive Plants Regulation (2004): Identifies species of invasive plants;
• Mines Act (1996a): Provides broad reclamation standards within the Health, Safety, and
Reclamation Code for revegetation, growth media, metal uptake, landforms, watercourses, and
water quality, disposal of chemicals and reagents, and monitoring and post-closure land use;
• Riparian Areas Protection Act (formerly the Fish Protection Act [1997]): Regulates provincial
approvals of alterations and work in and around watercourses. Provides directives regarding the
protection and enhancement of riparian areas in relation to proposed;
• Riparian Areas Regulation: Enacted under Section 12 of the Fish Protection Act in July 2004, this
regulation provides directives to protect riparian areas from residential, commercial or industrial
development such that the natural features, functions and conditions that sustain fish life
processes are maintained;
• Water Sustainability Act (2016): Governs provincial approvals associated with working in and
around watercourses. Regulates changes made in and around streams and provides directives
regarding the maintenance of water quality and quantity for aquatic ecosystems;
• Weed Control Act (1996b): Imposes a duty on all land occupiers to control designated noxious
plants;
• Weed Control Regulation (1985): Defines noxious weeds; and
• Wildlife Act (1996c): Legal designation as Endangered or Threatened increases the penalties for
harming a species, and enables the protection of habitat in a Critical Wildlife Management Area.
At a regional scale, the NSSRMP sets out the long-term sustainable development in the southern parts of
the Nass Timber Supply Area.
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8.2

POTENTIAL PROJECT EFFECTS AND MITIGATIONS IDENTIFIED IN
THE APPLICATION

8.2.1 SPATIAL AND TEMPORAL BOUNDARIES
The following three spatial boundaries were used for the assessment of the six vegetation and ecosystem
VCs:
• Project Footprint Study Area (PFSA): The PFSA is defined as the spatial area within which
development of temporary and permanent infrastructure is expected to occur. The Project
footprint is 247 ha and encompasses the Mine Site (48 ha); Access Road (35 ha); powerline (27 ha);
TMF (48 ha); Process Plant (9 ha); and quarries, borrows, and stockpiles (81 ha). The PFSA also
includes the following buffers:
o 50 m disturbance buffer surrounding non-road infrastructure;
o 20 m buffer on the powerline to accommodate for potential minor siting changes prior to
the final design; and
o 150 m alteration buffer (encompassing an additional 714 ha) outside of the Project
footprint to allow for the assessment of effects, including dust effects.
• Local Study Area (LSA): The LSA is 15,860 ha in size and provides a study area boundary for
assessing the effects of the Project at the local watershed level. The LSA encompasses the
Bitter Creek watershed and extends to the height of land on all sides of Bitter Creek, including the
Roosevelt Creek drainage, and a portion of Bromley Glacier to the south. The north end of the LSA
includes the mouth of Bitter Creek where it passes Highway 37A and drains into Bear River,
including an area of floodplain forest and Clements Lake; and
• Regional Study Area (RSA): The RSA is 211,570 ha in size and encompasses the Project, PFSA, and
LSA. The RSA extends to the height of land, and includes several watersheds within the region. The
RSA boundary takes into consideration the predicted habitat of select wildlife over a season or a
lifetime or both, such as grizzly bears and mountain goats, and provides context for the type,
distribution, extent and prevalence of ecosystems within the region.
The temporal boundary for the wildlife VCs is defined as the life of the Project, from Construction through
Post-Closure (approximately 22 years).
Administrative and technical boundaries for the vegetation and ecosystems VCs within the LSA include the
RDKS and the District of Stewart.
Administrative and technical boundaries for the vegetation and ecosystems VCs within the RSA include the
full extent of the Kalum Forest District, and the North Coast Forest District, which are managed by the
BC FLNRORD. The RSA is largely within the Nass Wildlife Area. The LSA and northern portion of the RSA fall
within the area managed through the NSSRMP, and the southern portion of the RSA falls within the area
managed through the North Coast (Great Bear Rainforest) Land Resource Management Plan (LRMP). The
LSA contains four legal OGMAs, three of which fall within 150 m of proposed Project infrastructure. The
RSA also contains one protected area (Bear Glacier Provincial Park) and nine OGMAs. OGMAs are legally
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established and spatially defined areas that that forest licensees are required to maintain (that is, not
harvest).

8.2.2 BASELINE INFORMATION
Red Mountain is split between the Boundary Ranges and Nass Ranges Ecoregions. Ecoregions are areas
that contain major physiographic and minor macroclimatic or oceanographic variations. The Boundary
Ranges Ecoregion is characterized by rugged granitic and metamorphic-based mountains that are largely
ice-capped.
The Bitter Creek watershed is located within the Southern Boundary Ranges and contains the proposed
Project components. The watershed is a largely north-south valley that drains Bromley Glacier into
Bear River. Section 15.4.1 of the Application provides a detailed analysis of vegetation and ecosystems
occurring within each Ecoregion and Ecosection that characterize the LSA and RSA.
The Application relied on the following sources of data to inform the evaluation of Project effects on
vegetation and ecosystems VCs: information collected through field studies and published sources,
including: government planning documents; technical reports; peer-reviewed research; consultation
records; spatial data; guidelines and protocols; and guidebooks. Information on each of these sources is
discussed in Chapter 15 of the Application, and the baseline data collection methodology is provided in the
Ecosystem, Vegetation, Terrain and Soils Baseline Report (Appendix 9-A of the Application).
Terrestrial baseline studies to support Red Mountain’s Application were conducted in 2016 and 2017. The
studies included terrain, ecosystem and soils mapping at a variety of scales and extents. One of the
primary objectives of terrestrial ecosystems baseline studies was to provide sufficient information to
support IDM’s effects assessment, management and mitigation plans, and Closure and Reclamation Plan.
Other objectives included mapping and characterization of ecosystems within the Project boundaries, the
identification of plant and lichen species in the LSA (including invasive plant species), and the collection of
baseline metal concentration data from soil.
Data and mapping from the terrestrial baseline studies used in the Application include:
•
Predictive Ecosystem Mapping (PEM) of the RSA;
•
Terrain mapping of the LSA (1:20 000) and Bioterrain mapping of the PFSA (1:5 000);
•
Terrestrial Ecosystem Mapping (TEM) of the LSA (1:20 000) and PFSA (1:5 000);
•
TEM, PEM, soils and terrain field surveys;
•
Soil mapping and metals analysis of the PFSA (1:5 000); and
•
Rare plant and lichen field surveys of the LSA.
8.2.2.1

ECOLOGICALLY VALUABLE SOILS

Ecologically Valuable Soils are those that have characteristics that allow them to support ecological
development. Potential Project effects were identified and evaluated in relation to the soil mapping units
(SMU) described in Appendix 9-A of the Application. Using results from soil sampling and analysis, each
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SMU in the PSFA was assigned a rating based on characteristics such as texture, coarse fragment contact,
soil depth for rooting and drainage, organic matter content, soil chemistry data and clay content. A
summary of SMU, mapped in the PSFA is provided in Table 15.4-1 of the Application.
8.2.2.2

ALPINE AND PARKLAND ECOSYSTEMS

Alpine ecosystems are characterized by an absence of trees due to climatic and edaphic conditions
associated with higher elevations. Common alpine and parkland ecosystems include heath, tundra, herb
meadows and krummholz. Non-vegetated areas, such as permanent snow, ice fields, rock outcrops and
barren soil, are also common. Alpine ecosystems are important seasonal habitat for wildlife, providing
forage, breeding areas, and escape terrain from predators and insects. According to the Application, alpine
ecosystems are considered sensitive because disturbed alpine vegetation may not recover to
pre-disturbance levels, even in the long-term. Alpine ecosystems account for 19.2 percent of the LSA and
11.1 percent of the PFSA.
Parkland ecosystems represent the transitional zone in between forested subzones at lower elevations and
the true alpine at higher elevations. Parkland is often characterized by groupings of trees distributed
within krummholz, grasslands, heath and herb meadows. Parkland ecosystems with vegetated units
account for 14.1 percent of the LSA and 18.7 percent of the PFSA.
8.2.2.3

OLD GROWTH AND MATURE FORESTED ECOSYSTEMS

Mature forests are defined as stands that have a mature canopy, typically with a distinct regeneration
layer of shade-tolerant trees in the lower canopy. Time since disturbance is typically 80 to 140 years (up to
240 years in cold subzones). Old growth forests are defined by stands that have complex structures,
including the presence of old trees and snags. Old forests are considered to occur 140 to 250 years from
stand-replacing disturbance, with very old stands occurring at over 400 years from disturbance. Mature
and old growth forests account for 15.0 percent of the LSA and 21.3 percent of the PFSA. The ecological
value of mature and old growth forests is derived from varied habitats provided by their complex
structure, high carbon sequestration, genetic diversity and high biodiversity values.
8.2.2.4

FLOODPLAIN AND WETLAND ECOSYSTEMS

Floodplains are dynamic ecosystems that are classified by their connection (that is, landscape position) to
a river or creek. Provincial guidebooks group these ecosystems into low, medium and high-bench
floodplain ecosystems. Floodplains are uncommon in the Project assessment area, accounting for
1 percent of the LSA and 7.6 percent of the PFSA. Wetland ecosystems are found where soils are saturated
by water for enough time that the excess water and resulting low oxygen levels influence the vegetation
and soil. Wetlands in Canada are classified based on the Canadian System of Wetland Classification using
five classes: bog, fen, marsh, swamp and shallow open water. Wetlands identified in the Application
include swamps and fens that were classified to the site series level, and marshes, swamps, fens, bog and
alpine wetlands that were classified to the federal wetland class.
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8.2.2.5

BC CDC LISTED ECOSYSTEMS, RARE PLANTS, LICHENS, AND ASSOCIATED HABITAT

The BC CDC categorizes at-risk ecosystems and plants as red-listed, blue-listed or yellow-listed depending
on their rarity, threats, range extent, and level of protection. The BC CDC status and ranking definitions are
as follows:
• Red-listed: Plants that have, or are candidates for Extirpated, Endangered or Threatened status in
BC. Red-listed species and sub-species may be legally designated as or may be considered
candidates for legal designation as Extirpated, Endangered or Threatened under the Wildlife Act;
• Blue-listed: Plants of “special concern” (formerly vulnerable) status in BC. Elements are of special
concern because of characteristics that make them particularly sensitive to human activities or
natural events; and
• Yellow-listed: Any species or ecosystem that is at the least risk of being lost.
The Application identified five BC CDC listed ecosystems, which cumulatively account for 1.7 percent of the
LSA. Two of these occur within the PFSA and account for 7.0 percent of the PFSA. The listed ecosystems
included two blue-listed floodplains, one red-listed and one blue-listed wetland, and one blue-listed
forested ecosystem. Further detail on each of the CDC listed ecosystems mapped within the LSA and PSFA
is included in Chapter 15, Table 15.4-10 of the Application.
Forty-two rare plant species were identified during the rare plant surveys. Thirty-five species of the
identified species are listed as red or blue by the BC CDC 21, and seven species were classified as
undescribed, new discoveries, or not previously known to occur in BC or North America 22. According to the
Application, none of the species recorded during rare plant surveys are listed under Species at Risk Act
(SARA) or by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC).

8.2.3 POTENTIAL PROJECT EFFECTS AND MITIGATIONS
The Application determined key Project-related interactions with vegetation and ecosystems VCs using a
screening evaluation of proposed Project components and activities in relation to the vegetation and
ecosystems VCs in the LSA (see Chapter 15, Section 15.5.1 of the Application). Key Project-related
interactions and the likelihood of the interaction were determined by overlaying the spatial layers of the
Project footprint (with the disturbance buffer of 150 m) to the TEM and known occurrences of rare plants
and lichens.
Based on the results of the screening evaluation, any possible interactions between Red Mountain and
vegetation and ecosystems VC were carried forward into the assessment to determine the effects of the
interaction on the VC.
21

See Table 15.4-11, Table 15.4-12, and Table 15.4-13; Figure 15.4-6, Figure 15.4-7, and Figure 15.4-8 of the Application for
further details.
22
IDM is treating the newly discovered species as red or blue listed species according to the BC CDC. Mitigation for these newly
discovered species is consistent with that of the other rare plant and lichen species (see Application Table 15.6-2).
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According to the Application, Red Mountain would interact with vegetation and ecosystems VCs during
Construction, Operations, and Closure. There are five potential effects and pathways of interaction,
including:
• Loss and alteration of soil quality and quantity through soil stripping, handling, stockpiling and dust
effects;
• Loss of ecosystem function, abundance and/or distribution through surface clearing;
• Alteration of ecosystem function through edge effects and fragmentation, alteration of
hydrological connectivity, dust effects, and introduction and/or spread of invasive plant species;
• Loss of known occurrences of rare plant and/or lichen habitat through surface clearing; and
• Alteration of rare plant and/or lichen habitat due to edge effects and fragmentation, alteration of
hydrological connectivity, dust effects, and introduction and/or spread of invasive plant species.
The potential effects, pathway(s) of interaction, and physical works and activities associated with potential
effects are summarized in Table 15.5-1 in the Application. Project-related effects on vegetation and
ecosystems VCs would occur primarily in areas of direct disturbance where soils and vegetation would be
cleared during Construction. Additional effects could occur in areas immediately adjacent to cleared areas
due to soil compaction; soil contamination; alteration of hydrological connectivity; creation of edges and
fragmentation; dust deposition; and introduction and potential spread of invasive plants during the project
life of Red Mountain.
Ecologically Valuable Soils
The Application identifies the following as key potential effects on Ecologically Valuable Soils:
• Direct Loss of Ecologically Valuable Soils; and
• Alteration of soil quality including soil compaction, and soil contamination resulting from fugitive
dust, acidification and eutrophication.
Soil loss occurs via the direct removal of soils, and is anticipated during construction of Project
components, including the construction of the TMF, the Access and Haul Roads, Borrow Pit and stockpiles.
Direct soil loss is expected to occur within the area of the Project footprint and associated 50 m buffer on
non-road infrastructure to account for changes in orientation, laydown areas and other variances that may
occur. The greatest potential for Project-related increases in soil loss would occur during Construction and
Closure due to the amount of ground disturbance and exposed soil surfaces.
According to the Application, the maximum area of soil lost under the Project footprint before reclamation
and other forms of mitigation would be 209.3 ha (47.6 ha of high-value Ecologically Valuable Soils, 79.1 ha
of moderate-value Ecologically Valuable Soils, and 82.6 ha of low-value Ecologically Valuable Soils), which
represents 21.9 percent of the PFSA and 2.2 percent of the LSA. The majority of soil loss is attributed to the
Access Road, Haul Road, quarry and powerline. The Application considered the total amount of soil loss to
be a conservative estimate because some of the soil may be salvaged or reclaimed. It is estimated that
69.8 ha (one third of the lost soil) would be reclaimed. The Application also noted that the 50 m buffer
around Project components would not be subject to full soil loss.
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According to the Application, alteration of soil quality is due to the combined effects of soil compaction,
dust effects, and potential acidification. The Application predicts a total of 580.6 ha of Ecologically
Valuable Soils (214.6 ha of high-value, 325.1 ha of moderate-value, and 250.2 ha of low-value soils 23) may
be subject to some level of alteration. This represents 60.4 percent of the PFSA and 6.2 percent of the LSA.
The majority of the degradation is due to dust accumulation, with the highest levels of dustfall are
expected to occur along the Access Road. According to the Application, modelling results for dustfall did
not exceed Ambient Air Quality Standard (AAQA) guidelines at any location within the PSFA. The
Application also found the acidification potential due to Project activities to be low, and modelling results
showed acid deposition associated with Red Mountain to be minimal. These findings are attributed to an
absence of combustion sources for electricity generation at the Project site, as the primary power source
would be via electrical transmission line. Nitrogen compound deposition can result in temporary
eutrophication of the soil (fertilization); however, eutrophication was not identified as a primary source of
soil alteration in the Application.
Mitigation Measures
The following are considered primary mitigation measures proposed by IDM to mitigate the effects of loss
and alteration of soil quality and quantity through soil stripping, handling, stockpiling and dust effects:
• Design the Access Road and Haul Road to minimize the distance travelled, thereby reducing dust
generation;
• Design the Access Road to optimize the utilization of the existing forestry road, to avoid and
minimize new disturbance;
• Minimize the clearing of soils and avoid unique features, as identified by Qualified Environmental
Professionals (QEPs);
• Minimize cut-and-fill in areas with ML/ARD potential;
• Where possible, salvage and store organic soils separately from mineral soils;
• Develop soil handling procedures (by a qualified professional) to identify and stockpile high quality
soils;
• Implement ecosystem-based revegetation and progressive reclamation promptly to minimize
erosion potential and to facilitate initiation of successional ecological processes;
• Conduct regular inspections to ensure drainage, erosion, and sediment control measures are
effective and functioning properly, and repairs are conducted in a timely manner; and
• Use existing rights-of-way as much as possible, thus reducing new surface disturbances to the
ecosystems and plants.
Soils are expected to recover a significant portion of original ecological function and fertility because they
would not have developed mature soil functions at the time of disturbance. However, the recovery
process is expected to take several decades before the soils return to baseline biological functions.

23

See Application Table 15.5-2; Figure 15.5-1a through Figure 15.5-1e for a breakdown of alteration by soil type.
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To mitigate the effects of alteration of ecosystem function, abundance, and distribution through dust
effects, fragmentation, edge effects, and invasive plant introduction, IDM has stated it would:
• Implement ecosystem-based revegetation and progressive reclamation promptly to minimize
introduction of invasive plants and to facilitate initiation of successional ecological processes;
• Strip and stockpile soil for future reclamation;
• Minimize the number of times soil is moved; and
• Salvage and store organic soils separately from mineral soils, where possible.
IDM identified loss and alteration of soils as a residual effect on Ecologically Valuable Soils during
Construction, Operations, and Closure, within the Project area. IDM’s characterization of these residual
effects is detailed in Section 15.7.3 of the Application.
Other Vegetation and Ecosystems VCs
The Application identifies the following key effects on Alpine and Parkland Ecosystems, Old Growth and
Mature Forested Ecosystems, Floodplain and Wetland Ecosystems, and BC CDC Listed Ecosystems:
• Loss of ecosystem function, abundance and/or distribution;
• Alteration of ecosystem function, abundance, and/or distribution associated with:
o Alteration of hydrological connectivity;
o Edge effects and fragmentation; and
o Introduction and/or spread of invasive plant species.
Mitigation Measures
IDM has proposed a set of common mitigation measures to mitigate effects associated with loss of
ecosystem function, abundance and/or distribution through surface clearing. The following mitigation
measures are applicable to Alpine and Parkland Ecosystems, Old Growth and Mature Forested Ecosystems,
Floodplains and Wetlands Ecosystems, and BC CDC Listed Ecosystems:
• Minimize clearing of vegetation to the extent possible, and avoid, where practicable, unique
features identified by QEPs, such as wetlands, exposed bedrock, cliffs and so forth;
• Design the Access Road to optimize the utilization of the existing forestry road to avoid and
minimize new disturbance;
• Minimize the area of landscape disturbance;
• Conduct ecosystem-based revegetation and progressive reclamation promptly to minimize erosion
potential, introduction of invasive plants, and to facilitate initiation of successional ecological
processes;
• Develop closure plans for reclaimed areas take into consideration ecosystem function and wildlife
habitat objectives; and
• Monitor reclaimed areas periodically, to ensure they are revegetated.
Similarly, IDM has proposed a set of common mitigation measures to mitigate effects associated with
alteration of ecosystem function, abundance, and/or distribution through dust effects, fragmentation,
edge effects and invasive plant introduction. The following mitigation measures are applicable to Alpine
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and Parkland Ecosystems, Old Growth and Mature Forested Ecosystems, Floodplains and Wetlands
Ecosystems, and BC CDC Listed Ecosystems:
• Implementation of the Vegetation and Ecosystems Management Plan (See Chapter 29,
Section 29.24 of the Application) which would include pre-construction invasive plant surveys
within the Project footprint to determine the presence/absence of invasive plants; removal of
existing invasive plant populations to prevent the spread to adjacent areas; and establishment of
an early detection, inventory, control, and monitoring and follow up program in accordance with
Provincial guidance and expert recommendations; and
• Riparian areas would be managed per the legislated reserve and/or management zone setbacks
and work practices established under the Forest & Range Practices Act, where feasible.
Alpine and Parkland Ecosystems VC
The Application states that Red Mountain construction activities are expected to result in the loss of 9.0 ha
and alteration of up to 36.4 ha of alpine ecosystems within the PSFA, corresponding to 0.9 percent and
3.8 percent change within the PSFA, respectively (See Application Table 15.5-4; Figure 15.5-2). The loss
would be concentrated in alpine heath and alpine tundra ecosystems as a result of vegetation clearing, soil
salvage, and site preparation along the Haul Road and at the Quarry. Alpine heath and tundra ecosystems
would also be removed as a result of construction of the Lower Portal, deposition of material at the
Temporary Waste Stockpile, and construction of the Upper Portal. Incremental losses are expected during
Closure due to slope stabilization, re-contouring, re-vegetation, and reclamation maintenance activities.
The Application also predicts a loss of 33.3 ha (3.5 percent) and alteration of up to 129.2 ha (13.4 percent)
of parkland ecosystems within the PSFA, corresponding to a 3.5 percent and 13.4 percent change within
the PSFA, respectively (See Application Figure 15.5-3; Table 15.5-5). The lower elevation portion of the
Haul Road would bisect several parkland communities, including 8 ha of parkland forests. Construction of
the Haul Road would result in an increase of vehicular traffic and could degrade adjacent ecosystems
through compaction, dust deposition, and the introduction of invasive plant species. Construction
activities at the Quarry and Process Plant, including clearing and stripping the organic and surficial
materials, would result in the loss of approximately 9 ha and 6 ha, respectively. The majority of the
ecosystems are early seral shrub dominated sites or parkland forest.
In addition to the mitigation measures discussed above, IDM has stated it would develop
ecosystem-specific soil handling procedures and identify high-quality soils for stockpiling when required, to
mitigate effects to Alpine and Parkland Ecosystems associated with loss of ecosystem function and
abundance resulting from surface clearing. To mitigate the effects of alteration of ecosystem function,
abundance and distribution through dust effects, fragmentation, edge effects and invasive plant
introduction, IDM has stated it would adhere to the Air Quality and Dust Management Plan (see
Chapter 29, Section 29.4 of the Application).
IDM identified loss and alteration of ecosystem abundance, distribution, and/or function as a residual
effect on Alpine and Parkland Ecosystems during Construction, Operations, and Closure, within the Project
area. Loss and alteration of Alpine and Parkland Ecosystems is expected to be a residual effect because of
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the time required to restore ecosystem function and extent to a level similar to that of baseline conditions.
Restoration of ecosystem function to baseline conditions is expected to extend beyond the life of
Red Mountain (22 years). IDM’s characterization of these residual effects is detailed in Section 15.7.3 of
the Application.
Old Growth and Mature Forested Ecosystems VC
The Application states that Red Mountain is expected to result in the loss of 25.7 ha and alteration of up to
99.3 ha of old and mature forest ecosystems (excluding mature and old floodplain and parkland forests)
through construction activities. The loss and alteration areas are detailed in Table 15.5-6 in the
Application, and include six ecosystem units. Total loss and alteration for this VC within the LSA
corresponds to 1.6 and 6 percent respectively.
In addition to the mitigation measures discussed above, IDM has stated it would develop the following
measures to mitigate effects to Old Growth and Mature Forested Ecosystems associated with loss and
alteration of ecosystem function and distribution through surface clearing:
• Undertake construction activities in accordance with the guidelines outlined in the Wildlife
Management Plan to ensure minimal risk to old growth and mature forest wildlife habitat; and
• Manage forests according to the Forest and Range Practices Act (FRPA) silviculture requirements
and BMPs.
IDM identified loss and alteration of ecosystem abundance, distribution, and/or function as a residual
effect on Old Growth and Mature Forested Ecosystems during Construction, Operations, Closure, within
the Project area. Loss and alteration of Old Growth and Mature Forested Ecosystems is expected to be a
residual effect because of the time required to restore ecosystem function to a level similar to that of
baseline conditions. IDM’s characterization of these residual effects is detailed in Section 15.7.3 of the
Application.
Floodplain and Wetland Ecosystems
According to the Application, Red Mountain is expected to result in the loss of 15.9 ha and alteration of up
to 57.4 ha of Floodplain Ecosystems through construction activities. A detailed breakdown of these figures
by floodplain type is provided in Table 15.5-7 and Figure 15.5-5 of the Application. The floodplain forests
include structural stages ranging from pole sapling to mature and include mid-bench and high bench
ecosystems. Loss and alteration would also occur in non-recognized floodplain ecosystem units dominated
by early seral species, including Sitka alder, cottonwood, Drummond’s mountain avens and willow species.
Loss and alteration areas encompass multiple Project components including the Access road, borrow,
quarry and powerlines, with the alterations associated with the Access road the largest effect (49.6 ha).
Effects would vary by ecosystem type, with mid- and high-bench floodplains being less resilient to change.
Loss and alterations to the high-bench floodplains and mid-bench floodplains are expected to be
longer-lasting, while surface disturbance to the unclassified long-bench systems are expected to result in
shorter-term effects. The entire unclassified low bench and the majority of the mid-bench floodplains are
located in areas where regular disturbance (for example, seasonal flooding associated with avalanche
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tracks along small drainages) is common.
According to the Application, three wetlands would be affected by clearing associated with Project
construction, and an additional wetland is located in the area of potential alteration (See Application
Table 15.5-8 and Figure 15.5-6). Impacts to wetlands are primarily related to the construction of the
Haul Road and Access Road. The Haul Road is expected to result in the loss of 0.1 ha and alteration 0.2 ha
of wetlands, while the Access Road has the potential to affect 0.6 ha of horsetail fen. The fen near the
north end of the LSA between the Access Road, powerline and quarry may be affected by alteration
caused by clearing and road construction. The fen was not sampled during the 2016 field season, so its
classification and functional extent is not known. Its location, immediately adjacent to the currently
deactivated road, also indicates that it may have been modified or created by the hydrological changes
from the road.
In addition to the mitigation measures discussed above, IDM has stated it would develop the following
measures to mitigate effects to Floodplain and Wetland Ecosystems associated with loss and alteration of
ecosystem function and distribution through surface clearing:
• Reduce effects to terrestrial ecosystems that depend on hydrological connectivity by ensuring free
passage of water through fill materials (that is, using free-span bridges or culverts);
• Develop ecosystem-specific soil handling procedures and identify high-quality soils for stockpiling
when required;
• Retain roots and groundcover where possible to maintain slope stability and prevent surface
erosion;
• Reduce erosion potential by conducting sensitive work during periods of low runoff to the extent
possible;
• Manage riparian areas per the legislated reserve and/or management zone setbacks and work
practices established under FRPA, where feasible; and
• Restrict vehicles and machinery to designated road surfaces.
IDM did not identify any residual effects associated with Floodplain and Wetland Ecosystems.
BC CDC Listed Ecosystems
According to the Application, Red Mountain is expected to result in the loss and alteration of two at-risk
blue-listed ecosystems:
• 06 - Act - Red-osier dogwood – mid-bench floodplain Chart Datum (CD); and
• 05 - Ss - Salmonberry – high bench floodplain (SS).
Red Mountain would result in a loss of 1.9 ha and alteration of up to 6.7 ha of the 06 - Act - Red-osier
dogwood – mid-bench floodplain CD ecosystem and loss of 8.1 ha and alteration of up to 30.9 ha of the
05 - Ss - Salmonberry – high-bench floodplain (SS) ecosystem. The majority of the loss would occur due to
the construction of the Quarry and the Access Road. Additional effects may occur as a result of the
daylighting of certain ecosystems, which could alter the moisture, light, and temperature conditions at the
site.
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Floodplain ecosystems, in particular at-risk floodplains, are ecologically important because they provide
uncommon assemblages of vegetation species and support specific processes and specialist species that
are absent in less diverse ecosystems. Loss or alteration of blue-listed ecosystems has implications for
biodiversity within the LSA as these ecosystems are uncommon with the study area.
The Application states that BC CDC Listed Ecosystems and Floodplains are expected to have the most
notable loss and alterations, removing 7.7 percent and altering 25.5 percent of the total mapped area
within the LSA. Floodplains would experience a similar change (as both of the listed ecosystems are
floodplains), with Red Mountain removing 7.1 percent and altering 26.4 percent of the total mapped in the
LSA.
In addition to the mitigation measures discussed above, IDM has stated it would develop the following
measures to mitigate effects to BC CDC Listed Ecosystems associated with loss of ecosystem function and
distribution through surface clearing:
• Develop soil handling procedures specific to sensitive ecosystems, and identify and stockpile
high-quality soils;
• Communicate the location of BC CDC listed ecosystems to ground crews;
• Conduct pre-construction surveys to delineate relevant boundaries of the BC CDC listed
ecosystems;
• Delineate “no work” zones and/or buffers around BC CDC listed ecosystems, where feasible; and
• Manage riparian areas per the legislated reserve and/or management zone setbacks and work
practices established under the FRPA.
IDM identified loss and alteration of ecosystem abundance, distribution and/or function as a residual
effect on BC CDC Listed Ecosystems during Construction, Operations, Closure, within the Project area.
Loss and alteration of BC CDC Listed Ecosystems is expected to be a residual effect due to clearing
activities associated with construction. The Application states that effects to BC CDC Listed Ecosystems
would be minimized through site-level Project design, but these measures are unlikely to entirely avoid
these ecosystems, based on the current location of the existing forestry road and the existing terrain.
Rare Plants, Lichens, and Associated Habitat
The Application identifies the following as key effects on Rare Plants, Lichens, and Associated Habitat:
• Loss of Rare Plants, Lichens and Associated Habitat; and
• Alteration of Rare Plants, Lichens and Associated Habitat.
The Application states that key effects on Rare Plants, Lichens and Associated Habitat were assessed using
the detailed Project footprint, which was selected for the analysis to gain a better understanding of the
fine-scale features that may be lost or altered by Project components or activities. The detailed Project
footprint includes the proposed Project footprint and a 50 m buffer applied to accommodate for changes
earlier on in the process as well as the 150 m buffer applied to determine potential alteration due to dust,
invasive plants and other factors.
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Potential loss of Rare Plants, Lichens, and Associated Habitat is expected to occur due to construction of
the Process Plant, TMF, Quarry, Haul Road, Access Road, and Transmission Line. Table 15.5-9 of the
Application provides a summary of effects to specific species of Rare Plants, Lichens and Associated
Habitat found within the LSA and PSFA.
IDM has proposed the following measures to mitigate effects associated with loss of known occurrences of
Rare Plants or Lichens and/or habitat through surface clearing:
• Apply Project design changes that avoid harm to Rare Plant and Lichen populations, where
practicable;
• Conduct pre-construction Rare Plant surveys to delineate the Rare Plant/Lichen habitat;
• Create exclusion zones and/or erect temporary fencing or other barriers around Rare Plant and
Lichen Habitats to minimize effects related to surface clearing, fugitive dust, and invasive plant
introduction and to avoid further disturbance within buffer areas around plant populations;
• Minimize deposition of fugitive dust on Rare Plant and Lichen populations through adherence to
the Air Quality and Dust Management Plan; and
• Ensure that a qualified environmental monitor, capable of identifying Rare Plants and Lichens, is on
site (at the clearing location) during vegetation-clearing activities in known rare plant habitat.
IDM has proposed the following measures to mitigate effects associated with alteration of known
occurrences of Rare Plants or Lichens or Habitat through edge effects, dust deposition and introduction
and spread of invasive plants:
• Avoid use of all herbicide sprays within 200 m of Rare Plant and Lichen populations and limit such
use to direct application rather than broadcast sprays;
• Apply dust suppression measures (that is, wetting work areas, roads, and storage piles, installing
equipment covers, install windbreaks or fences, and using dust hoods and shields); and
• Design and manage stockpiles and storage areas to minimize dust emissions.
Mitigation for new species identified by IDM during field surveys would be consistent with that of the
other Rare Plant and Lichen species identified in Table 15.6-2 of the Application. Until the species are
officially identified and their conservation status determined by the BC CDC and other conservation
ranking organizations, IDM would treat them as rare species, as defined by the BC CDC.
IDM identified loss and alteration of known occurrences of Rare Plants, Lichens and Associated Habitat as a
residual effect occurring during Construction, Operations, Closure, in the Project area. IDM’s
characterization of these residual effects is detailed in Section 15.7.3 of the Application.
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8.3

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

During Application Review, EMPR raised the following key concerns about the potential effects of
Red Mountain on vegetation and ecosystems VCs.
Soil Salvage, Revegetation, and Reclamation
The Application identified soil salvage as a mitigation for the Ecologically Valuable Soil VC. EMPR noted
concern that proposed soil salvage activities would be limited to only high quality soils, because those
would be lacking across the landscape and result in insufficient soil volumes available for reclamation
activities. EMPR noted that the efficacy of this mitigation would be contingent on the extent of soil salvage
activities, noting that salvage should extend across the Project site to the greatest degree possible to
include soils beyond those identified in the Application for sensitive ecosystems. EMPR also stated that
clearing of soils should be minimized across the Project area as opposed to minimized for unique features
such as exposed bedrock and cliffs, as stated in the Application.
To mitigate Project effects associated with the alteration of ecosystem function, abundance, and/or
distribution through dust effects, fragmentation, edge effects and invasive plant introduction, IDM stated
that it would implement ecosystem-based revegetation and progressive reclamation to minimize erosion
potential and to facilitate initiation of successional ecological processes. EMPR noted that ecosystembased revegetation and progressive reclamation should target end land use and land capability objectives,
versus the objective described in the Application as successional ecological processes. The concern is
linked to the appropriateness of revegetation and reclamation activities relative to specific ecosystems.
For example, if a target ecosystem is a conifer dominated forested ecosystem, then the revegetation
should include conifer planting and associated plant species. It would not be acceptable practice to plant
early seral stage vegetation with the expectation that it would turn into the target ecosystem.
EMPR requested that IDM submit a detailed Soil and Stockpiling Plan to demonstrate that there is
sufficient soil, planning, laydown space, mitigations and best management practices in place for successful
conservation of the soil resource. EMPR instructed IDM to include the following information in the Soil and
Stockpiling Plan: a volume estimate of soil resources and soil volumes required for reclamation; plans to
address a soil shortage for reclamation purposes; proposed amendments if overburden is to be used as
growth medium; and geotechnical considerations. EMPR also requested IDM provide a detailed outline
and rationale of end land use across the Project area, including objectives and rationale for end land use
selection and a conceptual reclamation plan that includes specific reference ecosystems, or a detailed
reclamation plan, if IDM intends to use closure and reclamation planning as design mitigation in the EA.
IDM clarified that ecosystem-based revegetation and progressive reclamation would target end
land use and land capability objectives through initiation of successional ecological processes. IDM
noted that ecological processes represent the steps required to successfully achieve the end land
use and land capability objectives. IDM also produced a memo to address EMPR’s requests. The
memo included: a Soil Salvage, Material Balance and Conceptual Reclamation Plan; maps of
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potential soil salvage areas; target ecosystems and post closure land use objectives; details of
baseline ecosystems; material balance; reclamation target ecosystems; land use objective;
reclamation prescriptions; and mitigation measures for soils.
General Mitigation Measures
EMPR requested specific mitigations that address loss and alteration of soil quality and quantity through
soil stripping, handling, stockpiling, and dust effects. EMPR noted that mitigations listed by IDM are not
aligned with potential effects, and requested that IDM provide a complete mitigation list for the
Ecologically Valuable Soil VC, and include those mitigations in IDM’s conceptual Reclamation Plan. EMPR
also noted that several of the listed BMPs are actually project design criteria that would require
development prior to permitting, and are not operational management activities. The general goal of
management plans should be able to provide guidance to workers and supervisors when undertaking
activities that occur during Construction, Operations and Closure, not to inform EA or permitting phases of
the mine. EMPR recommended that all of the proposed management plans be reviewed and revised
accordingly.
IDM noted that Section 15.6 of the Application lists where in the assessment detailed mitigation
measures for the VC can be located, including a list of the BMPs that Red Mountain would adhere
to, as well as relevant management plans 24. IDM produced a memo containing a list of mitigation
measures related to soil, specifically mitigations targeting loss of soil quality and quantity, and
decreases in terrain stability. IDM also stated that it has designed management plans to provide
conceptual level guidance to avoid and minimize effects to VCs, and are intended to demonstrate
adherence to applicable legislation and regulations and illustrate coordination with other relevant
environmental, economic, heritage, health and/or social features. Detailed management plans that
provide guidance to workers and supervisors during Construction, Operations and Closure would
be developed during the permitting phase of Project development.
The EAO has proposed a certificate condition to address uncertainty raised during the EA in relation to end
land use objectives for reclamation of the Project area. Condition 37 End Land Use Plan condition,
proposed by the EAO is intended to reduce uncertainty by requiring IDM to identify reclamation objectives
for areas of the Project subject to loss of vegetation and wildlife habitat. Condition 37 End Land Use Plan is
intended to complement the Closure and Reclamation Plan for the mine site, which is a requirement of the
Mines Act submitted for review during the Mines Act permitting process. It is also intended to complement
other reclamation requirements of the Mines Act permitting process, such as vegetation management
planning and progressive reclamation. The EAO’s proposed condition would become legally binding if an
EAC is issued.

24

Volume 3, Chapter 9, Sections 9.6.2.2. 9.6.2.3, 9.6.3. Table 9.6-4; Volume 5 Section 29.9 Erosion and Sediment Control Plan,
Section 29.21 Spill Contingency Plan, 29.23 Terrain and Soil Management Plan
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8.4

CHARACTERIZATION OF RESIDUAL EFFECTS

After considering the mitigation measures proposed by IDM, the EAO’s proposed conditions, and the
requirements of the Mines Act permitting process, the EAO concludes that Red Mountain would result in
the following residual adverse effects:
• Loss or alteration of Ecologically Valuable Soils;
• Loss and alteration of ecosystem abundance, distribution and/or function of the following VCs:
o Alpine and Parkland Ecosystems, Old Growth and Mature Forest Ecosystems and BC CDC
Listed Ecosystems; and
• Loss or alteration to known occurrences of Rare Plants, Lichens and Associated Habitat.
The EAO’s characterization of the expected residual effects of Red Mountain on vegetation and ecosystem
VCs is summarized below, as well as the EAO’s level of confidence in the effects determination (including
their likelihood and significance).
Table 24 provides a characterization of loss and alteration associated with the Ecologically Valuable Soils
VC.
Table 24: Summary of Residual Effects for Ecologically Valuable Soils
Criteria

Assessment Rating

Rationale

Context

Neutral

Ecosystems within the PFSA and LSA are developing in areas with
little to no soil. The estimated amount of soil lost would not affect
the ability of the receiving environment to adapt and function;
rather the areas subject to lost soils would develop pioneer seral
ecosystems, which commonly occur within the PFSA and LSA.
In total, there are 580.6 ha of Ecologically Valuable Soils that may
be subject to some level of alteration. This represents 60.4 percent
of the PFSA and 6.2 percent of the LSA. The vast majority of this is
due to fugitive dust, as the fugitive dust zone of influence was set
at 150 m. The highest levels of dust fall were confined to sections
of the Access Road.

Magnitude

Loss of Ecologically Valuable
Soils: Moderate.

Loss of Ecologically Valuable Soils: Moderate. The maximum area
of soil lost under the Project footprint before reclamation and
other forms of mitigation would be equal to 209.3 ha, which
represents 21.9 percent of the PFSA and 2.2 percent of the LSA.
Soil salvage, stockpiling and replacement is considered to be
moderately successful is considered to be moderately successful at
mitigating effects to soils that result in lost material. After
mitigation Red Mountain would result in the permanent loss of
139.5 ha of soil, which is considered in the range of natural
variation.

Alteration of Ecologically
Valuable Soils: Low.

Alteration of Ecologically Valuable Soils: Low.
Project activities have the potential to alter 580.6 ha of Ecologically
Valuable Soils. The alteration of 580.6 ha of soil is a detectable
change beyond the baseline conditions, but the amount of
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Criteria

Assessment Rating

Rationale
alteration is very close to natural background levels.

Extent

Loss and Alteration of
Ecologically Valuable Soils:
Project area/Site-specific.

Loss and Alteration of Ecologically Valuable Soils: Project area/
Site-specific.
The effect would be limited to the immediate area of
Red Mountain surface facilities.

Duration

Loss and Alteration of
Ecologically Valuable Soils:
Long-term.

Loss and Alteration of Ecologically Valuable Soils: Long-term.
The effect is predicted to last more than 22 years.

Reversibility

Loss of Ecologically Valuable
Soils: Irreversible.

Loss of Ecologically Valuable Soils: Irreversible.
The soils under the footprint of infrastructure remaining after
Closure (for example, TMF footprint) would be permanently lost.

Alteration of Ecologically
Valuable Soils: Reversible.
Frequency

Loss of Ecologically Valuable
Soils: Infrequent.
Alteration of Ecologically
Valuable Soils: Continuous.

Alteration of Ecologically Valuable Soils: Reversible.
Soils are expected to recover over time from alteration through
natural processes.
Loss of Ecologically Valuable Soils: Infrequent
Effects would occur primarily during Project Construction but also
during Closure.
Alteration of Ecologically Valuable Soils: Continuous.
Alteration of soil is primarily due to vehicle traffic dust which
would occur throughout the life of Red Mountain.

Likelihood

Loss and Alteration of Ecologically Valuable Soils: High.
The likelihood of soil loss and within the Project footprint would occur and there would be some
additional soil loss within the areas immediately adjacent to infrastructure.

Significance
Determination

Not Significant: Red Mountain is not expected to result in significant changes to soil quality or
quantity within the LSA. Project effects are limited in nature, occurring within and adjacent to
proposed Project components, and are not expected to affect the assessment endpoint of
ecological conditions that support Vegetation and Ecosystems relative to current conditions within
the LSA. Project effects would not compromise vegetation-related land-use objectives identified
within the NSSRMP.

Confidence

Moderate:
• There is a good understanding of the relationship between Red Mountain activities and the
soil loss;
• The effectiveness of the selected mitigation measures for soil loss is moderate although losses
would still occur;
• The effectiveness of the selected mitigation measures for soil alteration is moderate to low;
• There is a low degree of uncertainty associated with collected data and modelling; and
• There is a good understanding of the relationship between Red Mountain activities and soil
alteration, and data are available to support the assessment.

Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions).

; and BC CDC Listed Ecosystems.
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Table 25 provides a characterization of loss and alteration of ecosystem abundance, distribution and/or
function for the following VCs: Alpine and Parkland Ecosystems; Old growth and Mature Forest
Ecosystems; and BC CDC Listed Ecosystems.
Table 25: Summary of Residual Effects for Alpine and Parkland Ecosystems, Old growth and Mature
Forest Ecosystems and BC CDC Listed Ecosystems
Criteria

Assessment Rating

Rationale

Context

Alpine and Parkland and
Old growth and Mature
Forests: Low.

Alpine and Parkland: Low. Cool temperatures and short growing
seasons restrict growth to several months of the year, which limits
the biological processes that facilitate pedogenesis. Soil development
is very slow, and organic input from litter-fall is low, resulting in
nutrient-poor and weakly buffered soils, and a long duration of
recovery to a productive state following disturbance. These
ecosystems are sensitive to disturbance, such as compaction,
salvage, and acidification due to combustion of fuel by diesel
engines.

BC CDC Listed Ecosystems:
Moderate.

Old growth and Mature Forests: Old growth forests have low
resilience in terms of adapting to the effects of Red Mountain based
on the time required for disturbed forests to recover. Rates of forest
change following disturbances may ultimately depend on multiple
interacting factors, such as disturbance history, pre-disturbance
stand conditions, local site factors, regional species pool, and species
life histories.
BC CDC Listed Ecosystems: Moderate.
Potentially affected ecosystems include 06 - Act - Red-osier dogwood
– mid-bench floodplain (CD) and the 05 - Ss - Salmonberry - high
bench floodplain (SS). The receiving mid- and high-bench floodplain
ecosystems are comprised largely of sandy substrates that are
resilient to disturbance and are expected to adapt to the effect.
Magnitude

Alpine and Parkland, Old
growth and Mature
Forests and BC CDC Listed
Ecosystems: Moderate.

Alpine and Parkland: Moderate.
Magnitude would range from negligible to high depending on the
specific effect (that is, dust deposition vs. surface clearing). Overall
the magnitude would be moderate.
Old growth and Mature Forests: Moderate.
Magnitude of effects range from negligible to moderate based on the
intensity of the effect (e.g., stand clearing versus invasive plant
introduction) and the ability of the specific receiving environment to
withstand or recover from the change. Red Mountain would affect
7.6 percent (1.6 percent loss and up to 6.0 percent alteration) of the
old growth and mature forests in the LSA.
BC CDC Listed Ecosystems: Moderate.
Project effects would decrease the measurement indicator of
abundance of the vegetation community within the BC CDC Listed
Ecosystems. Changes would occur due to surface clearing activities,
and the magnitude of effect would range from negligible to high
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Criteria

Assessment Rating

Rationale
depending on the specific effect (dust vs. surface clearing).

Extent

Alpine and Parkland and
Old growth and Mature
Forests, and BC CDC Listed
Ecosystems: Project area/
Site-specific.

Alpine and Parkland: Project area/Site-specific.
Effects to Alpine and Parkland ecosystems and BC CDC Listed
Ecosystems would predominantly occur within the footprint of the
Haul Road and Quarry and within the areas immediately adjacent to
these components. Effect to Old growth and Mature Forests would
occur within the Project area (PFSA).

Duration

Alpine and Parkland:
Long-term to Permanent
Old growth and Mature
Forests: Permeant.

Alpine and Parkland: Long-term to Permanent.
Effects would last until the interactions between microbes, soils and
vegetation re-stabilize.

BC CDC Listed Ecosystems:
Long-term to Permanent.

Reversibility

Alpine and Parkland:
Reversible.
Old growth and Mature
Forests: Irreversible.
BC CDC Listed Ecosystems:
Partially Reversible to
Irreversible.

Old growth and Mature Forests: Permeant.
Effects are considered permanent due to the time required for
disturbed areas to return to mature and old growth forest stages.
BC CDC Listed Ecosystems: Long-Term to Permeant.
Effects are expected to be long-term to permanent, as it is unknown
if future conditions would support the plant association that is
blue-listed by the CDC.
Alpine and Parkland: Reversible.
Effects would be partially reversible through the progressive ecologybased reclamation.
Old growth and Mature Forests: Irreversible.
Loss of Old Growth and Mature Forested Ecosystems is irreversible.
Alteration of Old Growth and Mature Forested Ecosystems would be
partially-reversible due to restoration and reclamation activities.
BC CDC Listed Ecosystems: Partially Reversible to Irreversible.
Depending on the severity of the effect and the specific attributes of
the receiving environment, the effect is expected to be partially
reversible to irreversible.

Frequency

Alpine and Parkland, Old
growth and Mature
Forests and BC CDC Listed
Ecosystems: Continuous.

Likelihood

High. Clearing activities associated with the construction of the Haul Road and Quarry would result
in the loss or alteration of alpine ecosystem function at the site level. Clearing activities associated
with the construction of the TMF and Quarry would result in the loss or alteration of Old Growth
and Mature Forested Ecosystems at the site level. Effects to BC CDC Listed Ecosystems are
expected to occur based on the location of these ecosystems in relation to the design and
proposed activities of Red Mountain.

Assessment Report

Effects to all three VC would be continuous. For Alpine and Park Land
Ecosystems, effects would continue until the point at which the
interactions between microbes, soils and vegetation re-stabilize. For
Old growth and Mature Forested Ecosystems, effects would continue
until the point at which the ecosystems reach equilibrium where
edge effect, for example, lessens due to emergence of additional
vegetation. For BC CDC Listed Ecosystems, effects would continue
until the point at which the site contains plant species endemic to
mid- and high-bench floodplains.
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Criteria

Assessment Rating

Rationale

Significance
Determination

Not Significant. Red Mountain is not expected to result in significant changes to the measurement
indicators of distribution, abundance, or function of ecosystems or the assessment endpoint of the
biological, physical, chemical,l or ecological conditions that support Alpine and Parkland
Ecosystems and Old Growth and Mature Forested Ecosystems within the LSA. For all three VCs,
Project effects are limited in nature, occurring within and adjacent to proposed Project
components, are not expected to affect the viability of the resource relative to baseline conditions
within the LSA, and would not compromise vegetation-related land use objectives identified within
the NSSRMP.

Confidence

Moderate:
• Details of reclamation activities have not been finalized, leading to uncertainty in the extent of
reversibility;
• Some uncertainty exists in relation to the specific effects of surface clearing on the recovery of
soil bacterial diversity and structure, which could have implications for vegetation community
development and overall success of progressive reclamation efforts;
• There is a moderate to high level of confidence in the mapping of Alpine and Old growth areas
within the PFSA, due to the scale at which these areas were mapped;
• Uncertainty exists with respect to the extent and degree of alteration of Old Growth and
Mature Forested Ecosystems due to edge effects, dust deposition, and invasive plants, as well
as the resiliency of the ecosystem to withstand potential changes; and
• Uncertainty exists with respect to the magnitude of effects for BC CDC Listed Ecosystems due
to the number of possible pathways and interactions involved and whether future conditions
would support the plant association listed by the CDC.

Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions).

Table 26 provides a characterization of loss or alteration to known occurrence of Rare Plants, Lichens and
Associated Habitat.
Table 26: Summary of Residual Effects for Rare Plants, Lichens, and Associated Habitat.
Criteria

Assessment Rating

Rationale

Context

Low

Rare plants and lichens have low resiliency to change due to limited
dispersal ability, poor recruitment or reproduction, population
fluctuations, inbreeding and/or restricted ranges.

Magnitude

Moderate

The magnitude of effects could range from negligible to high
depending on the final design of Red Mountain and the
effectiveness of the prevention measures. Species are have been
identified as highly habitat-specific with low resiliency to habitat
loss or alteration, invasive alien species, changes in ecological
dynamics or natural processes, and disturbance.

Extent

Beyond Regional

Rare plants and lichens represent at-risk components of regional,
provincial, federal or global biodiversity.

Duration

Short-term to Permanent

The duration of the effect would vary from short-term to
permanent, depending on the species impacted.
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Reversibility

Partially reversible to
Irreversible

Effects to rare plans and lichens well are partially reversible to
irreversible, depending on the effectiveness of avoidance and
mitigation measures.

Frequency

Single/Rare to Continuous

Frequency would be dependent on species location within the
Project area.

Likelihood

Moderate. Effects to rare plants and lichens would occur based on the design of the Project. The
current knowledge on the effects of disturbance on the species that may be lost or altered is
limited, so uncertainty exists with respect to the likelihood that residual effects to rare plants and
lichens would occur.

Significance
Determination

Not Significant. The Project is not expected to result in the measurement indicators of a loss or
alteration of rare plans and lichens and would not affect the assessment endpoint of biodiversity
relative to current conditions due to the proposed mitigation measures namely the creation of
exclusion zones around rare plant and lichen populations. Follow up monitoring would be
conducted to verify the results of this assessment, to characterize the site conditions and existing
plant and lichen populations, and to track potential Project related changes to these populations.
This information would be used to inform management and monitoring and to improve upon the
current understanding of plant and lichen response to anthropogenic disturbance.

Confidence

Moderate: Uncertainty exists with respect to the final location of Project components and the
response of each plant or lichen to the predicted disturbance.

Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)

8.5

CUMULATIVE EFFECTS ASSESSMENT

Residual effects for Ecologically Valuable Soils, Alpine and Parkland Ecosystems, Old Growth and Mature
Forest Ecosystems, and BC CDC Listed Ecosystems were carried forward from the Project-specific
assessment to be considered in combination with the residual effects of past and future human actions,
where some spatial and temporal overlap occurs. The residual effects on Rare Plants, Lichens, and
Associated Habitats were not carried forward as there is no overlap between the relevant species and
projects in the RSA. The boundary for the cumulative effects assessment is the RSA delineated for the
baseline studies.
A cumulative effects interaction matrix, summarizing potential cumulative interactions between the
residual effect of Red Mountain on VCs and each past, current, and foreseeable future projects is
presented in
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Table 27. Past projects include Stewart Bulk Terminals, Stewart World Port, Long Lake Hydroelectric
Project, Highway 37A, BC Hydro transmission line, and various old roads, cut blocks, and transportation
quarries. All historic mines present in the RSA finished operations before 1988 and were not included in
the assessment. The Bitter Creek Hydroelectric Project and a proposed log yard at the intersection of
Highway 37A and the Access Road are the only known future projects in the RSA at this time. The
proposed log yard was identified late in Application Review and has been included in this assessment, but
was not considered in the Application.
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Table 27: Interactions with Effects of Past, Present or Reasonably Foreseeable Future Projects and
Activities.

Bitter Creek Hydro
Project

Stewart World Port

Stewart Bulk
Terminals

Long Lake Hydro
Project

Highway 37A

Public transmission
Lines

Transportation
(Excluding Hwy 37A)

Forestry

Residual Effects of Red
Mountain on VC(s) or
IC(s)

Log Yard

Future Projects and
Activities

Past Projects and Activities

Ecologically Valuable
Soils

Y

Y

N

N

Y

N

N

Y

N

Alpine and Parkline
Ecosystems

N

Y

N

N

Y

N

N

Y

N

Old Growth and
Mature Forest
Ecosystems

Y

Y

Y

Y

Y

N

N

Y

Y

BC CDC-listed
Ecosystems
(floodplains)

Y

Y

Y

Y

Y

N

Y

Y

Y

Loss and alteration of Ecologically Valuable Soils is expected to be a residual cumulative effect because
reclamation activities associated with the various projects in the RSA are either limited, or unlikely to
restore soils to baseline conditions. The total cumulative effect of past, present and future projects on
Ecologically Valuable Soils is expected to result in a loss or alteration of 2.7 percent of soils in the RSA. Of
this predicted loss or alteration, Red Mountain would account for approximately 720 ha (23 percent).
Loss and alteration of Alpine and Parkland Ecosystems is expected to be a residual cumulative effect
because reclamation activities associated with the various projects in the RSA were either limited, or
unlikely to restore ecosystem function and extent comparable to baseline conditions. The total cumulative
effect of past, present and future projects on Alpine and Parkland Ecosystems is 59 ha and 240 ha,
respectively. Regionally, this constitutes loss or alteration of 1.1 percent of alpine ecosystems and
0.8 percent of parkland ecosystems in the RSA. Red Mountain would represent a loss/alteration of 45.4 ha
of alpine ecosystems and 163 ha for parkland ecosystems, which cumulatively represents 0.6 percent of
the total contribution.
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The loss and alteration of Ecologically Valuable Soils and Alpine and Parkland Ecosystems due to the
incremental reduction of the resource is considered not significant. Cumulative effects are not expected to
influence the assessment endpoint of ecological conditions of other VCs, or influence the measurement
indicators of abundance, distribution or function to an extent that would alter the ecological conditions
that support alpine and parkland vegetation. Cumulative effects are not expected to affect any of the
vegetation-related objectives in the NSSRMP at any scale.
Loss and alteration of Old Growth and Mature Forested Ecosystems is expected to be a residual cumulative
effect. Clearing, fragmentation, and edge effects, alteration of hydrology, and the potential introduction
and spread of invasive plants are expected to occur at a regional level with the greatest extent of effects
occurring as a result of historic development in the region. Loss and alteration of Old Growth and Mature
Forested Ecosystems, excluding log sorting activities proposed at the Highway 37A junction, would account
for less than four percent of the Old Growth and Mature Forested Ecosystems mapped in the RSA. The
proposed log yard has the potential to impact an additional 25 ha of loss and alteration of Old Growth and
Mature Forested Ecosystems, or less than one percent of the RSA. Cumulative effects are considered not
significant because any effects to the abundance, distribution or function of the ecosystems are limited
and considered within a range of natural variation that could be remediated over time. Loss and alteration
of Old Growth and Mature Forested Ecosystems would occur at the regional level, but would not affect the
viability of the ecological conditions that support Old Growth and Mature Forested Ecosystems in the RSA.
Loss and alteration of BC CDC Listed Ecosystems is expected to be a residual cumulative effect because CD
and SS ecosystems have been, or are potentially disturbed by past and ongoing projects and activities,
primarily concentrated within the Highway 37A corridor. Estimated loss and alteration in the RSA as a
result of Red Mountain and past, present, and future projects is estimated to affect up to 166 ha of CD
ecosystems and 180 ha of SS ecosystems mapped in the RSA.

8.6

CONCLUSIONS

Considering the preceding analysis and conditions identified in the proposed CPD and TOC 25 (which would
become legally binding if an EAC is issued), the EAO is of the view that Red Mountain would not have
significant adverse effects on vegetation and ecosystem VCs.

25

Condition 37 End Land Use Plan
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9 WILDLIFE
9.1

BACKGROUND

This section assesses the effects of Red Mountain on wildlife Valued Components (VCs). Table 28 provides
a list of assessed wildlife VCs and their associated provincial and federal status. Individual wildlife species
were selected as VCs for Red Mountain for the following reasons: the potential for interactions with the
Project due to spatial or temporal overlap; legislative or regulatory requirements; consultation outcomes;
or species importance in contributing to regional biodiversity.
Table 28: Wildlife Valued Components and Provincial and Federal Status
Valued Component
Mountain goat
Grizzly bear
Moose
Furbearers
American marten
Wolverine luscus
subspecies
Hoary marmot
Bats
Keen’s myotis
Little brown myotis
Northern myotis

SARA
-

28

Blue
-

Special Concern
-

-

Martes americana
Gulo gulo luscus

Blue

Special Concern

-

Marmota caligata

-

-

-

Myotis keenii

Blue

Data Deficient

Myotis lucifugus

-

Endangered

Myotis
septentrionalis

Blue

Endangered

Schedule 3 - Special
Concern
Schedule 1 Endangered
Schedule 1 Endangered

-

-

-

Blue
Blue

Endangered
Threatened
Threatened

Schedule 1 - Threatened
Schedule 1 - Threatened

Blue

Threatened

Schedule 1 - Threatened

Contopus cooperi

COSEWIC
-

27

BC
Blue

Migratory breeding birds
Habitat guilds
Not applicable
MacGillivray’s warbler
Geothlypis tolmiei
Migratory bird species at risk
Black swift
Cypseloides niger
Common nighthawk
Chordeiles minor
Marbled murrelet
Brachyramphus
marmoratus
Olive-sided flycatcher

26

Species Name
Oreamnos
americanus
Ursus arctos
Alces americanus

26

Provincially listed species at risk in British Columbia (Red = Endangered; Blue = Threatened).
Federal species designated by COSEWIC in Canada for listing on Schedule 1 of the SARA.
28
Federally listed species at risk in Canada (Schedule 1 = official list of wildlife species at risk; Schedule 3 = wildlife species waiting to be re-assessed for possible
inclusion under Schedule 1).
27
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Species Name

BC

26

COSEWIC

27

SARA

28

Valued Component
Raptors
Northern goshawk
laingi subspecies

Accipiter gentilis
laingi

Red

Threatened

Schedule 1 - Threatened

Western screech-owl
kennicottii subspecies

Megascops
kennicottii kennicottii

Blue

Threatened

Schedule 1 - Special

Dendragapus
fuliginosus
Lagopus leucura

-

-

-

-

-

-

Anaxyrus boreas

Blue

Special Concern

Schedule 1 - Special
Concern

Non-migratory Game Birds
Sooty grouse
White-tailed
ptarmigan
Amphibians
Western toad

The Wildlife Effects Assessment has linkages to, and has been informed by, the assessment of other VCs
and ICs discussed in the following sections in this Report:
• Section 5 Air Quality;
• Section 6 Noise;
• Section 7 Landforms and Natural Landscapes;
• Section 8 Water and Sediment Quality;
• Section 9 Vegetation and Ecosystems;
• Section 11 Aquatic Resources and Fish and Fish Habitat;
• Section 15 Human Health;
• Part C; and
• Part D.

9.1.1 REGULATORY CONTEXT
The Application considered the following federal and provincial legislation:
• Canada Wildlife Act (CWA), 1985: The CWA protects and conserves wildlife through the creation
and management of National Wildlife Areas;
• Migratory Birds Convention Act (MBCA), 1994: The MBCA protects and conserves migratory birds
(as individuals and populations), their eggs, and their nests in Canada through the implementation
of the Migratory Birds Regulations and the Migratory Birds Sanctuary Regulations;
• Canadian Environmental Protection Act (CEPA), 1999: The CEPA aims to prevent, control and
manage pollutants, wastes, and other toxic substances for the protection of the environment and
human health to contribute to sustainable development;
• Species at Risk Act (SARA), 2002: The SARA provides for the legal protection of plant and wildlife
species to conserve their biological diversity and prevent extirpation or extinction;
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•
•
•

•
•
•

Ecological Reserve Act (ERA), 1996: The ERA provides for the establishment and administration of
ecological reserves, which may be created to protect and preserve species at risk and their
habitats;
Land Act, 1996: Crown land is partly managed under the authority of the Land Act, which is the
primary legislation the Province of BC uses to convey land to the public for community, business, or
industrial use;
Mines Act, 1996: The Mines Act and accompanying Health, Safety and Reclamation Code for Mines
in BC include provisions for the protection of the land and watercourses by minimizing the
environmental risks associated with mining activities, in addition to reclamation requirements for
disturbed areas;
Wildlife Act, 1996: The Wildlife Act defines wildlife as all native (and some non-native) amphibians,
birds, mammals, and reptiles that live in BC. The Wildlife Act provides for the protection,
conservation, and management of wildlife populations and wildlife habitats in BC;
Forest and Range Practices Act (FRPA), 2002: The FRPA outlines standards and requirements for
how forest and range practices and natural resource activities should be conducted on Crown land
in BC in a manner that ensures protection of natural resources, including wildlife; and
Environmental Management Act (EMA), 2003: The EMA regulates pollution, hazardous waste,
contaminated site remediation, and the discharge of municipal and industrial waste to the
environment while ensuring the protection of human health and the environment.

In addition to federal and provincial legislation, the Red Mountain LSA and most of the RSA overlap areas
included in the NSSRMP 29. The southern portion of the RSA also overlaps areas included in the North Coast
LRMP 30. The NSSRMP and North Coast LRMP describe resource management objectives for wildlife,
including mountain goat, grizzly bear, moose, furbearers, marbled murrelet, northern goshawk and other
general wildlife.
Multiple provincial strategies, plans, guidelines and BMPs provide guidance relevant for wildlife VCs. A
detailed description of guidance documents considered by IDM is included in Section 16.2 of the
Application.

29

Wildlife-related management goals of the NSSRMP can be accessed at:
https://www2.gov.bc.ca/gov/content/industry/natural-resource-use/land-use/land-use-plans-objectives/skeena-region/kalumlrmp/nass-south-srmp
30
Wildlife-related management goals of the LRMP can be accessed at: https://www2.gov.bc.ca/gov/content/industry/naturalresource-use/land-use/land-use-plans-objectives/skeena-region/northcoast-lrmp
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9.2

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED IN THE APPLICATION

9.2.1 SPATIAL AND TEMPORAL ASSESSMENT BOUNDARIES
Four spatial boundaries were used for the wildlife assessments:
• Project Footprint: The Project footprint is 98 ha and encompasses the mine site, the proposed
roads and related infrastructure, excluding the camp, which would be located in the District of
Stewart.
• LSA: The LSA is 15,877 ha, includes the Project footprint, and is considered the area where
Project-related effects are expected to occur for wildlife VCs. The LSA extends from the mouth of
Bitter Creek to the headwaters at the base of the Bromley Glacier and the edge of the
Cambria Icefields.
• RSA: The RSA is 205,350 ha and represents the assessment boundary for analysis of potential
residual Project-related effects and of potential cumulative effects, with the exception of two VCs:
hoary marmot and bats. The LSA was considered a more relevant assessment boundary for these
two species due to the small range of individuals within a population. The RSA encompasses the
LSA and extends beyond it to include the Bear River watershed, and adjacent sub-watersheds that
were interpreted as providing regional biological context for the most wide-ranging species that
interact with Red Mountain. The RSA extends from Meziadin Lake in the east to the head of the
Portland Canal in the west, and from Hastings Arm in the south to the upper end of the American
Creek watershed to the north.
• Zone of Influence: The Zone of Influence (ZOI) encompasses habitat adjacent to the Project
footprint that would be affected by sensory disturbances associated with Red Mountain activities.
Table 29 summarizes the ZOI for each wildlife VC, and a detailed rationale for their selection is provided in
Section 16.3.4 of the Application.
Table 29: Zones of Influence for Wildlife Valued Components
Wildlife VC
Mountain Goat
Grizzly Bear
Moose
Martin
Wolverine
Hoary marmot
Bats (Keen’s myotis, little brown myotis, northern
myotis)

ZOI
Geographic extent of noise model plus 500 m buffer
31
Geographic extent of noise model
Geographic extent of noise model
Geographic extent of noise model
Geographic extent of noise model
None
Geographic extent of noise model

31
IDM’s noise modelling predicted continuous noise from operations of a maximum 55 dBA (day)/45 dBA (night), which corresponds to a geographic extent of
approximately 216ha and 892 ha, respectively.
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Migratory breeding birds (including MacGillivray’s
warbler)
Black swift, common nighthawk, and olive-sided
flycatcher
Marbled murrelet
Northern goshawk
Western screech-owl
Sooty grouse and white-tailed ptarmigan
Western Toad

Project footprint plus 150 m buffer
Project footprint plus 150 m buffer with noise model
Project footprint plus 300 m buffer
Project footprint plus 500 m buffer
Project footprint plus 300 m buffer
Project footprint plus 300 m buffer with noise model
None

The temporal boundary for the wildlife VCs is defined as the life of the Project, from Construction through
Post-Closure (approximately 22 years).

9.2.2 BASELINE INFORMATION
Large Mammal Baseline Information
Mountain goats are currently blue-listed in BC due to threats throughout much of the habitat range and
population declines in the southern areas of the province. The Skeena region, in which the RSA and LSA are
located, is estimated to support 49 percent of the provincial mountain goat population (16,000 – 35,000
individuals). Mountain goat habitat requirements are detailed in Section 16.4.4.1 of the Application.
Generally winter habitat includes areas with steep, warm aspect slopes, at or below treeline, and high
elevation windblown ridges and mountain tops. Natal sites generally occur near or in winter ranges, and
are typically secluded sites, in rugged, inaccessible terrain. Summer mountain goat habitat includes alpine
and subalpine habitats with foraging opportunities. Evaluation of provincial Ungulate Winter Range (UWR)
identified 2,275 ha of winter habitat in the LSA and 14,162 ha of winter habitat in the RSA. Baseline studies
found mountain goats widely distributed throughout the LSA, including the Bitter Creek valley, during both
the summer and winter.
The western population of grizzly bear is considered a species of Special Concern under COSEWIC and is
blue-listed in BC. The RSA and LSA are located in the Stewart Grizzly Bear Population Unit, which has a
density ranging from 30 – 40 bears/1,000 square kilometres (km²), and contains an estimated
358 individuals, which is considered a sustainable population. Grizzly bear habitat requirements are
detailed in Section 16.4.4.2 of the Application. Grizzly bear dens are typically located in alpine and
subalpine habitats, in areas of deep soils, high snowfall, and low snowmelt. IDM’s habitat suitability
modelling developed for Red Mountain identified suitable denning and feeding habitat for grizzly bear in
the LSA and RSA. Numerous grizzly bears and five dens were observed and recorded in the LSA between
2015 and 2016.
As of 2000, the moose population in BC was estimated to be approximately 170,000 animals with over
70 percent of the population being located in northern BC. In recent years, the moose population has been
decreasing in several areas of BC. Results from the Nass Wildlife Area survey indicate a 70 percent
population reduction from 1997 to 2011 in the Skeena Region, and a 20 percent decline in the
Assessment Report

August 28, 2018

160
Bulkley Valley Lakes from 2004 to 2011 32. Moose habitat requirements are detailed in Section 16.4.4.3 of
the Application. Available winter habitat is a critical limiting factor for moose populations. Habitat
suitability mapping was completed for moose at the LSA and RSA for summer and winter. Approximately
1 percent of each the LSA (172 ha) and RSA (1,955 ha) is winter living habitat, and 3 percent of the LSA
(446 ha) and 5 percent of the RSA (10,076 ha) is high or moderately high suitability summer living habitat.
Summer habitat was widely distributed in the LSA in isolated patches, while winter habitat was clustered
along the floodplains of the lower reaches of Bitter Creek near the confluence with Bear River and around
the Clements Lake area. In the RSA, winter habitat areas were located in the Nelson and Willoughby
drainages and American Creek. No moose were observed using the Bitter Creek valley.
Furbearer Baseline Information
Furbearer habitat requirements are detailed in Section 16.4.4.4 of the Application. A summary of
moderate and highly suitable habitat for each furbearer VC is presented in Table 30.
American marten and Pacific marten are both present in the RSA. In the LSA, the majority of the high
elevation marten winter habitat was located in mature and old forests along Bitter Creek. Wolverines are a
species of Special Concern under COSEWIC and are blue-listed in BC. The area around the District of
Stewart is estimated as having a density of 2 wolverines/1,000 km2. Wolverines use a wide assortment of
forest structural stages, although mature and old forest structural stages are predominantly used. Dens
are typically found in high elevation forest openings. In the LSA, high suitability denning habitat is primarily
within the lower reaches of Bitter Creek and to the east of Clements Lake. Hoary marmots are found
throughout most of the province, and are considered to be widespread, abundant, and secure. Given the
small home ranges and limited dispersal of hoary marmots from their denning and foraging sites, the LSA
was selected as the spatial boundary for all assessments Individuals and burrows were observed in the
Goldslide Creek basin above the existing mine exploration camp, and a colony with multiple den entrances
was located in the Rio Blanco Creek basin north of Goldslide Creek.
Table 30: Suitable Habitat in the LSA and RSA for Furbearers
Furbearers

High or Moderate Suitable
Habitat identified in the LSA

High or Moderate Suitable
Habitat identified in the RSA

Marten
Wolverine
Hoary Marmot

7% or 1,157 ha
60% or 9,614 ha
5% or 684 ha

10% or 21,175 ha
34 % or 70,217 ha
N/A

32

(FLNRO) British Columbia Ministry of Forests, Lands and Natural Resource Operations. 2012b. May 11, 2012 FACTSHEET: Moose population
estimates down in Cariboo, Omineca. http://www.env.gov.bc.ca/fw/wildlife/managementissues/docs/factsheet_provincial_moose_population_may2012.pdf.
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Bird Baseline Information
The Application grouped birds into the following four categories in order to provide a baseline
characterization of birds that occur with the RSA and LSA:
• Migratory breeding birds;
• Migratory birds at risk;
• Raptors; and
• Non-migratory game birds.
Habitat guilds were used to group species of migratory birds, with the exception of SARA listed migratory
birds and MacGillivray’s warbler 33; these species were assessed by species-specific habitat suitability
mapping. The guilds are intended to represent dominant habitat associations, including alpine, riparian,
old/mature forest, and shrub/early successional. Species were placed into guilds based on known nesting
habitat associations, further details are provided in Table 16.4-2 of the Application.
Table 31 summarizes suitable nesting habitat for migratory bird guilds LSA and RSA. Overall, a higher
proportion of habitat was rated as suitable for migratory bird nesting occurred in the LSA, as (87 percent)
compared to the RSA (64 percent).
Table 31: Suitable nesting habitat for migratory birds in the RSA and LSA
Habitat Type

LSA

RSA

Alpine
Old/Mature Forest
Riparian
Shrub/Early Successional

39 % or 6,129 ha
17 % or 2,366 ha
24% or 3,969 ha
6% or 15, 876 ha

17 % or 34,909 ha
12 % or 24,642 ha
18 % or 36,963 ha
9 % or 18,481 ha

SARA listed migratory bird species and MacGillivray's warbler were assessed using a four or six-class rating
scheme based on living and reproducing life requisites; habitat requirements for these species is detailed
in Section 16.4.5.2 of the Application. Table 32 provides a summary of IDM’s habitat suitability modelling
for these species.
Table 32: Suitable Habitat in the LSA and RSA for SARA Listed Migratory Birds
Migratory Bird Species at Risk

High or Moderate Suitable
Habitat identified in the LSA

Suitable habitat identified in the
RSA

Black Swift
Common Nighthawk
Marbled Murrelet
Olive-sided Flycatcher
MacGillivray's warbler

1% or 263 ha
1% or 99 ha
1% or 162 ha
5% or 809 ha
14% or 2,258 ha

1% or 2,084 ha
2% or 4,823 ha
1% or 2,084 ha
16% or 32,742 ha
12% or 23,805 ha

33

MacGillivray's warbler is not a SARA listed species but is migratory breeding bird that is identified as a priority species in Bird Conservation
Region (BCR) 5.
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Raptors included representative species listed as threatened or special concern on Schedule 1 of the SARA
(northern goshawk and western screech owl), and non-migratory game birds included focal species
representing alpine and old/mature forest (sooty grouse) and alpine (white-tailed ptarmigan). Sooty
grouse and white-tailed ptarmigan are priority species in Bird Conservation Region 5, and sooty grouse is a
candidate wildlife species for assessment by COSEWIC. Table 33 summarizes suitable nesting habitat for
raptors and non-migratory game birds.
Table 33: Suitable Habitat in the LSA and RSA for Raptors and Non-migratory Game Birds
Raptors and Non-migratory
Game Birds

High or Moderate Suitable
Habitat identified in the LSA

High or Moderate Suitable
habitat identified in the RSA

Northern goshawk (laingi
subspecies)
Western screech-owl
Sooty grouse
White-tailed ptarmigan

5% percent or 743 ha

3% or 6,692 ha

1% or 71 ha
24% or 3,734 ha
18 % or 2,868 ha

2% or 4,127 ha
1% or 2,053
23% or 46,268 ha

Amphibian and Bat Characterization
The western toad is listed as a species of Special Concern by COSEWIC, under Schedule 1 of the SARA and
blue-listed in BC. The western toad uses breeding, terrestrial summer range, and winter hibernacula
habitats. Preferred breeding sites include wetted areas of permanent or temporary waterbodies with
shallow sandy bottoms. Less than one percent of the LSA (94 ha) contained high or moderate suitability
breeding habitat.
According to the Application, field data collected from 2015 and 2016 through acoustic detection and
ground surveys indicated the likely presence of six bat species in the LSA: little brown myotis,
California myotis, long-eared myotis, Yuma myotis, silver-haired bat and long-legged myotis. The
three species selected as focal species for the Bat VC are: Keen’s myotis, little brown myotis and
northern myotis. These are representative of the possible species present in the area, represent those at
risk or of concern, and have habitat requirements consistent with habitat that occurs in the study area.
Approximately 18 percent of the total LSA (2,893 ha) contains usable summer living habitat, and is
considered favorable for foraging, daytime roosting, and maternal roosting.

9.2.3 POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
The Application identifies the following potential effects for all wildlife VCs:
• Habitat alteration;
• Sensory disturbance;
• Habitat distribution;
• Direct mortality;
• Indirect mortality;
• Chemical hazards; and
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• Attractants.
Habitat Alteration
The Application defines habitat alteration as the loss or alteration of wildlife habitat due to the Project
footprint that results in the displacement of wildlife for a period of time. Habitat alteration is considered a
potential effect for all wildlife VCs. Habitat alteration is predicted to occur during Construction when the
Project footprint is cleared of vegetation, and would persist through Operations and Closure until
Red Mountain components are removed and reclaimed, with the exception of habitat that would be
permanently lost.
The Application identifies project design and minimization of habitat disturbance as the primary mitigation
measures for this potential effect. A detailed description of these mitigation measures and their predicted
effectiveness is described in Appendix 16A Part 1 and Appendix 16A Part 2 and Chapter 16 of the
Application.
After mitigation, the Application identified residual effects from habitat alteration for the following wildlife
VCs:
• Mountain Goat;
• Grizzly Bear;
• Moose;
• Furbearers;
• Hoary Marmot;
• Migratory and Breeding Birds;
• Migratory Birds – Species at Risk;
• Raptors;
• Amphibians – Western Toad; and
• Bats.
Sensory Disturbance
The Application defines sensory disturbance as the potential for Project-related noise, light, dust or human
presence to elicit behavioural changes in wildlife. Behavioural responses associated with sensory
disturbance are predicted to result in a potential effect during all Project phases and for all wildlife VCs
except hoary marmots and Western toad. Effects of sensory disturbance were determined to have no
interaction with hoary marmot because this species frequently habituates to human disturbance. In
addition, sensory disturbance is not considered a potential effect to Western toads in the LSA, because
toads occurring in this area are part of the non-calling subpopulation and are not sensitive to increased
noise levels. For all other wildlife VCs, sensory disturbance would be greatest during Construction and
Closure when above ground works are most common.
According to the Application, Red Mountain activities that would contribute to sensory disturbance during
Construction include activities associated with vegetation clearing and ground disturbance, blasting, and
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construction of the Access Road, powerline, and other Project components at Bromley Humps and the
Mine Site. Red Mountain activities that would contribute to sensory disturbance during Operations include
road use and maintenance, powerline maintenance, mineral processing, and waste rock and ore transport
or storage. Red Mountain activities that would contribute to sensory disturbance during Closure include
the removal of surface structures and concrete foundations, backfilling, and the deactivation of the Access
and Haul Roads and powerline right-of-way Red Mountain activities that would contribute to sensory
disturbance during Post-Closure include the removal of the discharge water line and water treatment
plant.
The Application identifies Project design and minimization of habitat disturbance and management of
Red Mountain vehicle traffic as the primary mitigation measures for this potential effect. A detailed
description of these mitigation measures and their predicted effectiveness is described Appendix 16A
Part 1 and Appendix 16A Part 2 and Chapter 16 of the Application.
After mitigation, the Application identified residual effects from sensory disturbance for the following
wildlife VCs:
• Mountain Goat;
• Grizzly Bear;
• Moose;
• Furbearers, excluding hoary marmot;
• Bats;
• Migratory and Breeding Birds;
• Migratory Birds – Species at Risk;
• Raptors; and
• Amphibians - Western toad.
IDM’s characterization of residual effects to each VC is described in Section 16.7 of the Application.
Habitat Distribution
Effects associated with habitat distribution include the potential for disruption to the movement of wildlife
and changes to habitat connectivity resulting from Red Mountain activities and infrastructure.
Red Mountain activities and infrastructure may create physical or sensory barriers or filters to movement
between daily or seasonal habitats, which could have implications for the long-term persistence and
viability of wildlife populations. Project components that may contribute to disruption to movement from
Construction through Closure include the Access Road, powerline and TMF. Once Operations cease, all
Project components would be removed and reclaimed and the potential effects of disruption to movement
should end.
Disruption to movement may occur during all Project phases and is considered a potential effect for all
wildlife VCs except bats and birds. Disruption to movement was considered as a physical barrier or
disruption to movement versus habitat edge effects that are included in the habitat alteration and sensory
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disturbance assessment. Bird and bat movements are not anticipated to experience a measureable
adverse effect or disruption to movement as a result of the Red Mountain activities or infrastructure.
The Application identifies the following mitigation measures to manage this potential effect:
• Project design (designing the Project to minimize alteration of habitat from vegetation clearing and
sensory disturbance);
• Reduction of barriers or filters of movement;
• Management of vehicle traffic; and
• Prevention of wildlife entrapment.
A detailed description of these mitigation measures and their predicted effectiveness is described in
Appendix 16A Part 1 and Appendix 16A Part 2 and Chapter 16 of the Application, respectively. After
mitigation, the Application identified residual effects to mountain goat and martin only. IDM’s
characterization of residual effects to each VC is described in Chapter 16 of the Application.
Direct Mortality
The Application describes the effects of direct mortality as the potential for Red Mountain activities and
infrastructure to cause wildlife mortality through:
• Vegetation clearing and ground disturbance during Construction;
• Collisions with Project-related traffic on the Mine Site and Access Road;
• Collisions and electrocution caused by the powerline; or
• Entrapment in Red Mountain facilities, such as holding ponds or along the Access Road corridor
during winter due to high snowbanks.
Direct mortality risk would be greatest during Construction when the Project footprint is cleared, while
direct mortality risk due to collision with the powerline is related to bats and birds only of vegetation and
from Construction through Operations when vehicle traffic is anticipated to be highest. The risk is
anticipated to lessen during Closure and would be negligible during Post-Closure when minimal human
activity would occur on-site for monitoring and maintenance activities. Once Operations are completed, all
Project components would be removed and reclaimed and the potential effects of direct mortality should
cease.
Direct mortality risk due to vegetation clearing and ground disturbance is more closely related to small
mammals, roosting bats, nesting birds and amphibians that may not be able to escape clearing equipment.
Direct mortality risk due to wildlife-vehicle collisions or entrapment is related to all wildlife.
The Application proposed the development of an education program for employees, contractors, and site
visitors to ensure awareness of wildlife-related issues, as well as the development of wildlife protection
protocols and the management of Project-related vehicle traffic as the primary mitigation measures for
this potential effect. A detailed description of these mitigation measures and their predicted effectiveness
is described in Appendix 16A Part 1 and Appendix 16A Part 2 and Chapter 16 of the Application.
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After mitigation, the Application identified residual effects for the following VCs:
• Mountain Goat;
• Grizzly Bear;
• Moose;
• Martin;
• Hoary Marmot;
• Common Nighthawk; and
• Marbled Murrelet.
IDM’s characterization of residual effects to each VC is described in Section 16.7 of the Application.
Indirect Mortality
The Application describes the potential effects of indirect mortality as the potential for Red Mountain
activities and infrastructure to increase wildlife mortality due to increased hunting pressure from improved
access and new travel corridors that may facilitate predator access. This potential effect may occur during
Construction through to Closure. The risk is anticipated to decrease during and beyond Post-Closure when
roads would be closed. After Post-Closure, all Project components would be removed and reclaimed and
the potential effects of indirect mortality should cease. Indirect mortality risk due to increased recreational
hunting pressure is related to large mammals, furbearers, and non-migratory game birds. No interaction
related to indirect mortality was identified for bats.
Indirect mortality risk due to facilitated predation was considered in the Application for mountain goat and
moose. IDM concluded that the potential effect of facilitated predation was negligible for moose due to
the low amount of moose that occur in the study area in combination with minimal to no new access
overlapping with suitable moose habitat. For mountain goat, IDM concluded that the potential effect of
facilitated predation was not relevant for mountain goat because they use steep, rocky outcrops as
suitable habitat in order to avoid predation, and the Access Road, Haul Road and the Mine Site would not
enable predator access to the steep rocky outcrops that goats prefer as suitable habitat.
The Application proposes an education program for employees, contractors and site visitors, the
development of wildlife protection protocols, and the development of measures to avoid wildlife
entrapment as the primary mitigation measures for indirect mortality. A detailed description of these
mitigation measures and their predicted effectiveness is described in Appendix 16A Part 1 and
Appendix 16A Part 2 and Chapter 16 of the Application.
After mitigation, the Application identified residual effects for mountain goat. IDM’s characterization of
residual effects to each VC is described in Section 16.7 of the Application.
Chemical Hazards
The Application defined the potential effects of chemical hazards as effects of any Project-related
chemicals that may cause adverse health effects on wildlife VCs. According to the Application, exposure to
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chemical hazards may occur via uptake from the surrounding environment (for example, water, dust, soil
or sediment) or via the ingestion of contaminated tissue (for example, vegetation or animal prey).
Exposure may also occur via direct contact with chemical hazards on-site. This potential effect may occur
during all Project phases and is considered a potential effect for all wildlife VCs.
The Application identifies the development of wildlife protection protocols, and the management of
Project-related chemical hazards as the primary mitigation measures for this potential effect. A detailed
description of these mitigation measures and their predicted effectiveness is described in Appendix 16A
Part 1 and Appendix 16A Part 2 and Chapter 16 of the Application.
The Application did not identify residual effects for wildlife VCs associated with chemical hazards after the
implementation of mitigation measures.
Attractants
The Application defines potential effects from attractants as the effects of any Project-related features or
materials that may interest or provide resources for wildlife VCs, which could lead to behavioural changes
and potential human-wildlife conflicts. Red Mountain features or materials that may attract wildlife
include infrastructure where odours or food sources associated with petroleum products, food waste and
associated domestic garbage, or grey water and sewage may be present. Red Mountain infrastructure may
also provide refuge or shelter for small mammals, bats, birds and amphibians. Vegetation growing along
roads or the powerline right-of-way may attract grazing or browsing wildlife, while roadkill carcasses along
roads may attract scavenging wildlife. Wildlife may also be attracted to salt on roads used for de-icing or
dust suppression, and roads and the powerline Right-of-Way (RoW) may create favorable travel corridors.
This potential effect may occur from Construction through to Closure and is considered a potential effect
for all wildlife VCs. Once production is completed, all Project components would be removed and
reclaimed and the potential effects of attractants would cease, with the exception of bats that have gained
access to underground infrastructure for maternal roosting or hibernation. In this scenario, IDM would
ensure access would remain unobstructed and the bats protected from harm.
The Application identifies the development of a wildlife management plan, wildlife protection protocols,
and the management of Project-related attractants as the primary mitigation measures for this potential
effect. A detailed description of these mitigation measures and their predicted effectiveness is described in
Appendix 16A Part 1 and Appendix 16A Part 2 and Chapter 16 of the Application.
The Application did not identify residual effects for any wildlife VCs associated with attractants after the
implementation of mitigation measures.
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9.3

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

During Application Review, the Working Group raised concerns about the potential effects of Red
Mountain on mountain goat, grizzly bear, bats, migratory breeding birds, and migratory bird species at
risk, raptors, non-migratory game birds and western toad.
Mountain Goat
FLNRORD and NLG raised concerns regarding the zone of influence selected to assess sensory disturbance
in the Application, and the associated conclusions related to the magnitude and likelihood of residual
effects for mountain goats. FLNRORD noted that approximately 16 percent of the LSA is considered
suitable winter range, and provincially approved ungulate winter range is located directly adjacent to
proposed infrastructure within the 500 meter zone of effects. Winter range is considered critical habitat
for mountain goats, and sensory disturbance can render these areas not viable. FLNRORD requested
further rationale to support the findings in the Application, and recommended that the assessment
boundaries be adjusted to include areas of potential avalanche control such as the Access Road and
Haul Road from Highway 37A to the Mine Site.
IDM noted that the spatial boundaries used in the Application are consistent with the AIR, but its
assessment of sensory disturbance for wildlife VCs did not contemplate avalanche control activities
or associated helicopter use. IDM provided a memo containing a revised assessment for mountain
goats. The memo assessed the potential effects of Red Mountain on habitat availability during
winter, including potential effects of ground-based disturbances (previously analyzed in the
Application) and avalanche control activities (tabulated separately). For ground-based mine
activities, the sensory disturbance ZOI was 500 m combined with a variable distance noise
disturbance zone. For avalanche control (helicopter and explosives) a 2,000 m ZOI was used. These
two distances correspond to recommended buffer distances for ground-based industrial activity
and for helicopter operation, respectively, to avoid their effects on mountain goats. Effects of
avalanche control on habitat are predicted to be limited to sensory disturbance within the control
areas and adjacent ZOI, and the effects of sensory disturbance was estimated to result in a
50 percent reduction in habitat effectiveness in these areas.
FLNRORD noted that sensory disturbance associated with avalanche control activities was not a pathway
taken into consideration in the Application. As a result, mitigation measures and BMPs were not identified
for this source of disturbance and instead are broad based to address other potential sources of sensory
disturbance. FLNRORD recommended that IDM develop an Avalanche Control Plan with a dedicated
wildlife component to address related impacts, and that the Avalanche Control Plan be included or
referenced as part of the Wildlife Management Plan. NLG requested that IDM provide a map depicting
mountain goat winter habitat and areas where avalanche control may be required, and that areas of
notable overlap be included in a management plan detailing how avalanche control on mountain goats
would be assessed and mitigated to reduce sensory disturbance and mortality risk. FLNRORD also
requested clarification on the scope of the cumulative effects assessment in the Application, specifically if
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IDM had considered cumulative impacts from the BC Ministry of Transportation and Infrastructure (MOTI)
avalanche control program, or and any other avalanche control activities in the RSA.
IDM acknowledged that avalanche control activities were not directly considered in the
determination of the mitigation measures, and that the cumulative effects assessment in the
Application lacks empirical data with respect to the effects of avalanche control activities on wildlife.
IDM committed to developing an Avalanche Control Plan prior to construction of Red Mountain. As a
component of the Avalanche Control Plan, IDM committed to implementing a monitoring plan to
provide ongoing assessment of the effects of Red Mountain on mountain goats. Data collected by
IDM as part of monitoring activities would be shared with the province and NLG as a contribution to
improving the understanding of the effects of avalanche control on mountain goats, and used to
provide the basis for monitoring and adaptive management of potential effects of Red Mountain on
mountain goats. IDM also requested data from MOTI on the effects of the on-going avalanche
control program along Highway 37A, which is in the RSA.
To address impacts to mountain goats, the EAO proposes the following conditions, which would become
legally binding if an EAC is issued for Red Mountain: Condition 25 Wildlife Management Plan, Condition 27
Aircraft Operation Management, Condition 28 Avalanche Management Plan, and Condition 29 Mountain
Goat Management Plan.
Condition 29 Mountain Goat Monitoring and Management Plan would require IDM to retain a qualified
professional to undertake mountain goat population surveys and share survey data with relevant agencies
and NLG to inform ongoing analysis on mountain goat populations within the Project boundaries and
Block 25.
Condition 25 Wildlife Management Plan would require IDM to update its Wildlife Management Plan to
provide greater clarity regarding the implementation of IDM’s mitigations and commitments to reduce the
effects of Red Mountain on wildlife, including:
• Procedures for reducing human-wildlife conflict, Project-related attractants, and monitoring
approaches for preventing interaction between wildlife and Project infrastructure;
• Processes for identifying key habitat features/sites for wildlife VCs, and sensitive time periods for
wildlife and associated mitigation measures;
• Procedures to manage the impact of avalanche control activities on sensitive receptors such as
mountain goat and denning grizzly bears;
• Procedures for monitoring mountain goats in Block 25 and the LSA in relation to project activities
and infrastructure during the life of the Project;
• Procedures for monitoring use of the Access Road by wildlife; and
• Procedures for monitoring and reporting wildlife trends, and issues, to FLNRORD and NLG.
Condition 25 Wildlife Management Plan would also require IDM to explain the means by which the results
of Condition 24 Access Management Plan, Condition 28 Avalanche Management Plan, and Condition 14
CEMP would inform wildlife mitigations, monitoring and adaptive management.
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Condition 28 Avalanche Management Plan would require IDM to specify mitigation strategies to reduce
risk to wildlife, develop protocols to ensure control areas are clear of wildlife prior to detonation, identify
mitigation measures for sensitive wildlife receptors observed within 1,000 m of a blast area, and conduct
ground-based surveys for mountain goat and associated habitat prior to seasonal avalanche control
activities.
Condition 27 Aircraft Operation Management would require IDM to update the Aircraft Operation
Management Plan, detailed in Chapter 29 of the Application, with more specific information on mitigation
measures and monitoring procedures for Project-related aircraft use. The proposed condition would also
require the management plan to include the following mitigations for mountain goats and other wildlife
VCs:
• Aircrafts operating for Red Mountain would be required to maintain a two km horizontal setback
and 500 m vertical separation from all proposed or established UWR, and use established flight
paths designed to minimize overlap with mountain goat UWR; and
• Use topographic barriers to separate helicopters from mountain goats and avoid flying directly
towards, hovering near, or landing near mountain goats or other sensitive wildlife.
Baseline Information and Scope of Potential Effects Assessment
NLG commented that no wildlife cameras were set up in the vicinity of the Bromley Humps Infrastructure
during baseline data gathering in 2016-2017. NLG requested that IDM provide information on how
potential use of the Bromley Humps area by mountain goats was investigated, noting that evidence of goat
use at lower elevations elsewhere in the LSA, and the proximity of mapped high-suitability habitat upslope
of Bromley Humps suggest goats could be moving through that area as they crossed the valley. NLG
recommended a modest level of monitoring of the Bromley Humps area be captured in an overall
condition concerning mountain goat monitoring in the local and regional study areas, including the
mountain goat management area located in Block 25 of the Nass Wildlife Area.
IDM clarified that it did not place cameras in this area because it determined that this area did not
provide critical habitat for predator avoidance (escape terrain) and other more suitable areas for
sampling were prioritized. Two wildlife cameras were set up along the proposed Access Road below
the tree line in 2016 approximately 1.6 km and 3.0 km north of the Bromley Humps Infrastructure.
In 2017, IDM initiated a Mountain Goat Trail Camera Program designed to capture goat use in the
LSA during summer, particularly in the Goldslide Creek area. The objectives of the 2017 camera
program included obtaining better information on mountain goat use in the Goldslide Creek area,
comparing relative goat use in the Goldslide Creek area to other areas in the LSA, and examining
potential evidence of regional movements in the LSA between adjacent areas. Camera sites in 2017
were located in elevations higher than Bromley Humps close to escape terrain where high goat use
was detected. IDM committed to monitoring the Bromley Humps to support adaptive
management, as part of the Wildlife Management Plan.
NLG noted that the information on the distribution and abundance of mountain goats in the LSA, collected
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by IDM as part of the assessment in the Application, could be used to support a quantitative analysis of the
number of mountain goats potentially affected by Red Mountain. NLG’s concern relates to the use of the
RSA as the spatial boundary in the IDM assessment, and the potential for this to dilute the magnitude of
effects for this VC. NLG is of the view that a population-level effects assessment using the LSA and Block 25
as boundaries would provide a more comprehensive understanding of residual effects to mountain goats,
and potential impacts to Nisga’a Treaty rights concerning the allocation of mountain goats for food, social,
and ceremonial purposes. NLG noted that in 2017, Block 25 contained 39 percent of the mountain goats
located in the LSA, and that disturbance of this area could lead to range abandonment or a significant
population decline in Block 25. Even if the direct effects of Red Mountain are determined to be not
significant at the regional level, NLG believes they could result in notable impacts at the scale of the LSA,
Block 25, or cumulatively in the region. NLG requested that impacts of habitat availability and mortality
risk be reassessed at the LSA scale, and that of Block 25 be factored directly into the current assessment,
environmental monitoring, and future assessment work. NLG also requested that a cumulative assessment
of effects to mountain goats in Block 25 be a monitoring requirement for Construction and Operations.
IDM provided a rationale for the selection of assessment boundaries used in the assessment of
potential effects to mountain goats, noting that the ZOI distances used in the addendum
assessment were based on management buffer zones in the provincial “Management Plan for the
Mountain Goat in BC”, and that a population assessment was not one of the measurement
indicators within the scope of the effects assessment as per the AIR. IDM committed to conducting
goat surveys and providing results to support regional data on the goat population in addition to
providing basis for monitoring and adaptive management of potential effects of Red Mountain on
mountain goats.
NLG raised a concern regarding the potential for the Access and Haul Roads to facilitate changes in access
and in predator pray dynamics affecting mountain goats. NLG noted that the roads would facilitate the
movement of wolves into the Bitter Creek watershed, and requested that this outcome be considered in
the assessment of mortality. NLG also requested that IDM commit to monitor and document any use of
the roads by wolves during the life of Red Mountain.
IDM clarified that indirect mortality risk due to facilitated predation (for example, from wolves) was
considered in the wildlife assessment in the Application, but was not determined to be an
interaction resulting from Red Mountain. According to IDM, facilitated predation was not
considered relevant for mountain goats because they use steep, rocky outcrops as suitable habitat
in order to avoid predation. IDM stated that ongoing wildlife observation/monitoring would be a
cornerstone of the Wildlife Management Plan, and the presence of wolves along the road would be
documented and monitored. IDM also committed to permanently deactivating the full length of
the road beyond Clements Lake turn-off following closure of the mine.
In addition to the Wildlife Management Plan Condition, which would require IDM to undertake ongoing
monitoring and adaptive management, the EAO proposes Condition 24 Access Management Plan. The
intent of the condition is to require IDM to retain a qualified professional to update the AMP in
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section 29.3 of the Application, with the following information:
•
•
•

The means by which the Access Road would be gated, maintained, and monitored to prevent
unauthorized use;
The means by which IDM would coordinate use of the Access Road with authorized users; and
The means by which the Access Road would be permanently deactivated.

The condition would also require IDM to consult with FLNRORD, EMPR and NLG, on the development of
IDM’s AMP, and would become legally binding if an EA Certificate is issued.
Grizzly Bear
FLNRORD raised a concern regarding the impact of year round Project activity and seasonal avalanche
activity on grizzly bear denning sites, noting that the RSA and LSA contain approximately 6,496 ha and
757 ha, respectively, of effective denning habitat. FLNRORD noted a particular concern regarding the
potential effects of helicopter deployed avalanche control activities on denning grizzly bears in the LSA,
and disagreed with IDM’s impact assessment which concluded that no residual effects were anticipated as
a result of avalanche control activities following the successful application of appropriate mitigation
measures. FLNRORD stated that a reassessment should be undertaken in order to understand the effects
of avalanche control activities on grizzly bears, and that the new assessment should include avalanche
control areas as part of the Project footprint. NLG requested that IDM provide a map depicting areas of
overlap between potential avalanche control activities and highly suitable or known denning habitat, and
include these areas in a management plan detailing mitigations for reducing associated mortality and
sensory disturbance.
IDM clarified that it did not contemplate avalanche control activities or associated helicopter use,
in its assessment of potential effects for wildlife VCs. In response to this deficiency, IDM provided
two memos containing information on avalanche control for Red Mountain and potential
interactions with grizzly bears, but did not revise its residual effects assessment.
IDM provided broad mapping for potential areas of avalanche control overlaid with known suitable
denning habitat in the LSA, and known den sites. Based on habitat suitability modelling for
Red Mountain, suitable denning habitat in the LSA was limited to higher elevations with north or
northwest facing slopes. Five grizzly bear den sites were located in the LSA during baseline field
studies in the western portion of the Bitter Creek watershed between Highway 37 and the Process
Plant. One known den site is located in a primary explosive control zone 34 for avalanche control
activities and another known site is located in a secondary explosive control zone 35 depending on
snow conditions. The remaining den sites are not located in an avalanche control area for
Red Mountain.
34
35

80-90% of the targets where controlled blasts would occur.
10-20% of the targets where controlled blasts would occur.

Assessment Report

August 28, 2018

173
IDM identified disruption to hibernation as the primary interaction associated with avalanche
control, with the potential to result in physiological responses and/or physical activity leading to
den abandonment. Den abandonment can also lead to mortality if bears abandon their dens during
the hibernation period.
IDM has stated that helicopter overflights and blasting disturbance would be minimized within
1-2 km of high suitability denning habitat and known den sites. If avalanche control must proceed
within 1-2 km of high suitability denning habitat and known den sites due to safety concerns for
workers and infrastructure, a minimum line-of-sight distance of 500 m would be maintained
whenever possible from known den sites during the critical periods for denning grizzly bears. If
additional grizzly bear den sites are located during Red Mountain activities, IDM has committed to
assessment of each sight by a qualified professional to determine if they are active/inactive and
likely to be reused again by denning bears.
The EAO acknowledges that sensory disturbance resulting from avalanche control activities is unlikely to
be fully mitigated due to the nature and necessity of this activity. As discussed above, the EAO is proposing
Condition 28 Avalanche Management Plan requiring IDM to develop a plan to manage avalanche control
activities. As part of the plan, IDM would be required to specify mitigation strategies to reduce risk to
wildlife, and develop protocols to ensure control areas are clear of wildlife prior to detonation, identify
mitigation measures for sensitive wildlife receptors observed within 1,000 m of a blast area. The EAO is
also proposing Condition 27 Aircraft Operation Management that would require Project-related aircraft to
avoid flying directly towards, hovering near, or landing near sensitive wildlife.
Other Wildlife VCs
During application review, ECCC submitted information requests regarding migratory birds (including
migratory breeding birds and migratory species at risk), bats and amphibians. The information requests
centered on a number of aspects of IDM’s effects assessment for these VCs, including Project interactions,
wildlife habitat in non-breeding seasons, habitat suitability models and maps, and surveying protocols. In
general, IDM responded to each information request by providing supplemental information, clarifying
assumptions used in its effects assessment, identifying the scope and limitations of VC modelling,
identifying mitigation measures, and providing rationale for conclusions reached in the application. Key
supplemental information provided by IDM as a result of ECCC’s information requests is detailed below.
IDM’s residual effects analysis did not change as a result of ECCC’s information requests.
ECCC noted that a number of interactions for wildlife VCs were omitted in IDM’s effects assessment,
despite these species being present or having the potential to occur in the Project area. ECCC requested
that IDM describe the interactions between the Project components and species identified above, or
provide a rationale for why these species would not be affected by the applicable Red Mountain
infrastructure.
IDM provided a table with VC specific rationale related to the interactions identified by ECCC, stating
generally that the Project component activities were assessed for a specific interaction with
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individual VCs depending on where the activity was located in proximity to the effective habitat
identified for the VC. Interactions were identified if an activity was expected to lead to a potential
effect on the VC. The potential interactions identified in the Application were used to focus the
effects assessment on the potential adverse effects of highest likelihood of occurring and with the
greatest risk. In all cases, the primary cause of potential adverse effects from Red Mountain was
identified and assessed. The effects assessment intentionally avoided secondary causes of potential
adverse effects since this would result in over-estimating the effects of Red Mountain on VCs and
cause redundancy. For the VCs identified by ECCC, the effect of habitat clearing and alteration was
considered the primary effect. The construction of Red Mountain facilities for these VCs was
considered negligible or absent since the primary effects mechanism would have already occurred as
a result of habitat clearing.
In response to ECCC information requests regarding habitat suitability mapping for bat and
amphibian VCs, IDM provided supplemental information for western toad related to habitat
suitability for movement corridors and non-reproducing life stages. Notably, IDM’s model of
western toad dispersal habitat relied on the following assumptions:
• Dispersal (especially by metamorphosis) is greatest within two km of suitable breeding
habitat; and
• Steep valley side slopes do not make suitable dispersal habitat.
IDM then applied a 250 m buffer around all suitable breeding habitat, and found no areas of overlap
between Red Mountain infrastructure within 250 m of highly suitable habitat and a limited portion of
moderately suitable habitat within 250 m. IDM stated that it would apply mitigation measures
described in the Application to these areas, emphasizing mitigations aimed at identifying
western toad migration routes crossing the Access or Haul Roads or other Red Mountain
infrastructure and using tools, such as drift fences and culverts to direct migrating toads and
minimize mortality risk.
The EAO anticipates that potential effects to migratory bird species and species at risk, that may not be
fully mitigated through IDM’s proposed mitigations and commitments, would additionally mitigated
through the EAO’s proposed Wildlife Management Plan condition, and federal conditions, proposed by
CEA Agency as part of the federal referral of Red Mountain, relating to the protections under the
Migratory Birds Convention Act.

9.4

CHARACTERIZATION OF RESIDUAL EFFECTS

In consideration of the mitigations proposed by IDM, including a Wildlife Management Plan, with specific
mitigations related to mountain goats in the LSA, avalanche control and access management; and in
consideration of the conditions proposed by the EAO, including: Condition 24 Access Management,
Condition 25 Wildlife Management Plan, Condition 27 Aircraft Operation Management, Condition 28
Avalanche Management Plan, and Condition 29 Mountain Goat Monitoring and Management Plan; the
EAO concludes that Red Mountain is likely to result in the following residual adverse effects to wildlife:
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•
•
•

Habitat Availability: The sum of habitat loss and sensory disturbance;
Habitat Distribution: The measurement of disruption to movement; and
Mortality Risk: The sum potential effects of direct mortality, and indirect mortality.

Table 34 provides a summary of residual effects for each VC.
Table 34: Residual Effects Summary
Valued Component
Large
Mammals
Furbearers

Mountain Goat*
Moose
Grizzly Bear*
Wolverine*
Hoary Marmot
Marten

Residual Effects
Habitat
Habitat
Availability
Distribution
X
X
X
X
X

Black Swift*

X
X
X

Migratory Bird
Species at Risk

Common Nighthawk*
Marbled Murrelet*
Olive-sided Flycatcher*

X
X
X

Migratory
Breeding Birds

Habitat Guilds
MacGillivray's Warbler
Sooty Grouse
White-tailed Ptarmigan
Northern Goshawk*
Western Screech-owl*

X
X
X
X
X
X

Birds

Non-migratory
Game Birds
Raptors
Bats*

X

Mortality
X
X
X
X
X
X
X

X
X

X

*Provincially or federally listed species at risk. Refer to Table 28: Wildlife Valued Components and Provincial and Federal Status.
Summarized below is the EAO’s assessment of the expected residual effects of Red Mountain on wildlife,
as well as the EAO’s determination of significance based on the residual effects characterization.
Table 35: Residual Effect for Large Mammals
Criteria
Context

Assessment Rating
Low to Moderate
Resiliency.

Rationale
Mountain Goat: Low resiliency. The species it is blue-listed in BC due to range threats
declining population in the southern areas of the province.
Moose: Moderate resiliency. Moose population trends in the Skeena Region show a
sharp decline between 1997 and 2011 (decline of 70 percent), following by a recovery
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Criteria

Assessment Rating

Rationale
(doubling of the 2011 population) and stabilization of the population between 2011
36
and 2016 .

Magnitude

Habitat
Availability: Low to
Moderate.
Habitat
Distribution: Low.
Mortality: Low.

Grizzly Bear: Moderate resiliency. This species is ranked Special Concern under
COSEWIC and 9 population units in BC are blue-listed, however, the Stewart Grizzly
Bear Population Unit is considered to have a viable population status.
Habitat Availability:
37
Mountain Goat. Moderate. Habitat alteration in the RSA would affect 9 percent of
winter habitat and less than 1 percent of summer habitat. Effects of habitat alteration
would be concentrated in the LSA scale and would affect 52 percent of winter habitat
and 17 percent of summer habitat. Due to range fidelity, there is uncertainty
regarding the degree to which mountain goat in the LSA would travel to new summer
and winter habitat, and the degree of population level impacts at this scale.
Moose and Grizzly Bear: Low. For both species, habitat alteration would impact less
than 1 percent of summer and winter habitat (including denning habitat) in the RSA.
38

Habitat Distribution :
Mountain Goat. Low. Sensory disturbance could cause goats to avoid traveling in the
ZOI, or some trails observed in the LSA, depending on the effectiveness of mitigation
measures. However the areas potentially impacted by sensory disturbance account
are estimated affect approximately nine percent of winter habitat and less than one
percent of summer habitat in the RSA.

Extent

Habitat
Availability: Project
area/Site-specific
to Regional.
Habitat
Distribution: Local.
Mortality: Local to
Regional.

Mortality:
Mountain goat, moose and grizzly bear. Low. Mortality mechanisms include
avalanche control activities (mountain goat and grizzly bear only), improved access for
hunters and vehicle collision risk. Mitigation measures are predicted to reduce
mortality risk associated with increased access for hunters and vehicle traffic to
negligible levels. Avalanche control activities introduce direct and indirect mortality
risk during winter months, and mitigation targeted at identification and avoidance of
species and dens is predicted to reduce mortality risk to low levels.
Habitat Availability:
Mountain Goat: Regional The geographic extent of the effect is primarily in the LSA
but includes adjacent portions of the RSA.
Moose: Local Habitat The geographic extent of the effect would be in the Project
footprint, where habitat is removed for construction and upgrade of the Access Road
from the highway turn off to the Process Plant.
Grizzly Bear: Project area/Site-specific. Grizzly bears may be disturbed by activities in
close proximity to effective feeding or denning habitat when Red Mountain activities
associated with an increase in noise are performed in the LSA such as avalanche

36

http://www.env.gov.bc.ca/fw/wildlife/management-issues/docs/2017_moose_fact_sheet.pdf
Habitat alteration includes the effects of habitat loss associated with construction and sensory disturbance related to all
phases of the Project
38
Residual effects of habitat distribution were only found for mountain goat.
37
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Criteria

Assessment Rating

Rationale
control activities.
Habitat Distribution
Mountain Goat: Local. Effects are limited to the LSA with the greatest potential effect
located in the Mine Site and Haul Road.
Mortality:
Mountain Goat. Regional. Avalanche control would occur mostly in the LSA (Local)
but disturbance effects would extend into adjacent portions of the RSA (Regional).
Improved access for hunters and vehicle collision risk would be limited to the LSA
(Local) with collision risk being primarily limited to the section of switch-back road
along Goldslide Creek.

Duration

Habitat
Availability: Longterm to
Permanent.
Distribution: Longterm.
Mortality: Longterm.

Reversibility

Habitat
Availability:
Reversible to
Irreversible.
Habitat
Distribution:
Reversible.
Mortality:
Reversible .

Moose and Grizzly Bear: Local. For moose, traffic increase would be experienced
during Operations along Highway 37A between the District of Stewart and the Access
Road. For Grizzly bear, direct mortality associated with avalanche control activity and
Operations would be limited to the LSA.
Habitat Availability:
Mountain Goat, Moose and Grizzly Bear: Long-term to permanent: The duration of
habitat loss in the Project footprint would extend beyond Construction, Operations
and Closure (approximately 22 years). Portions of habitat in the Project footprint
would be permanently lost, while others would recover through reclamation
Post-Closure. Sensory related effects would be most prominent during Construction
and Operations, and cease at the conclusion of Closure.
Habitat Distribution:
Mountain Goat: Long-term. The duration of the effects would be long-term,
encompassing Construction, Operations and Closure.
Mortality:
Mountain Goat, Moose and Grizzly Bear: Long-term. Sources of mortality risk would
occur in all Project phases, tapering during Closure.
Habitat Availability
Mountain Goat, Moose and Grizzly Bear: Reversible to Irreversible. Habitat loss in
the Project footprint is unlikely to be remediated to baseline condition; reclamation
activities would mitigate this effect in the Project footprint, but uncertainty exists as
to the extent of recovery. The EAO proposes Condition 37 End Land Use Plan to
address this uncertainty. Sensory effects are anticipated to be reversible upon
conclusion of Operations and avalanche control activities, and upon successful
reclamation of the Project footprint.
Habitat Distribution:
Mountain Goat: Reversible. Project effects are anticipated to be fully reversible
because effects are largely driven by sensory disturbance associated with mine
operations. Once Operations cease, adverse effects on habitat distribution and
movement would be removed.
Mortality:
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Criteria

Frequency

Assessment Rating

Habitat
Availability:
Continuous.
Habitat
Distribution:
Continuous.
Mortality: Single/
Rare.

Likelihood

Rationale
Mountain Goat, Moose and Grizzly Bear: Reversible. Project effects on mountain
goat are associated with Avalanche control would be reversible once avalanche
control activities cease; the total population is expected to recover, however, not to
the population levels that existed prior to the Project effects. Once Operations cease,
collision risk would no longer be present, however, improved access for hunters may
persist after Closure. For moose and grizzly bear, mortality is reversible at the
population level following Closure, including remediation of the Access and Haul
Roads. Improved access for predators is not expected to impact moose due to the low
occurrence of moose with the LSA and RSA.
Habitat Availability:
Mountain Goat, Moose and Grizzly Bear: Continuous. The frequency of
ground-based effects would be continuous throughout Construction and Operations,
corresponding to the operation of mechanized equipment. Avalanche control effects
would be limited to the winter and would occur with regular or sporadic frequency
depending on snow conditions.
Habitat Distribution:
Mountain Goat: Continuous. The frequency of effects would primarily be continuous,
corresponding to Operations. Disturbances associated with Construction and
avalanche control would sporadic or regular.

Mortality:
Mountain Goat, Moose and Grizzly Bear: Single/Rare. For avalanche control
activities, the frequency of effects would be regular to sporadic in the winter season,
depending on snow conditions. Mortality associated with access and vehicle related
effects would occur as a single and rare event, corresponding to road access and
vehicle travel along the Access and Mine Roads.
Habitat Alteration: High
Mountain Goat, Moose and Grizzly Bear: High. Adverse effects of ground-based industrial activities and
avalanche control on habitat availability of mountain goats are well documented in the literature cited in the
Application. There is a high probability that a change in habitat availability would occur regardless of the
proposed mitigation measures that would be implemented to reduce the effect of reduced available habitat.
Habitat Distribution: High.
Mountain Goat: High. Displacement and disruption to movement in response to sensory disturbance from
areal and ground-based industrial activities are well documented in the Application.
Mortality Risk: Low to High
Mountain Goat: High. Avalanche control activities affecting mortality risk is possible due to the high degree
of overlap between avalanche controls areas and ZOIs with winter living habitat. If access control is
implemented along the Access Road, likelihood is expected to be low; however, the likelihood of increased
hunter-related mortality would increase to high if IDM’s mitigation measures are not effective at controlling
access along the new access road.
Moose and Grizzly Bear: Low. No moose or signs of moose were recorded during baseline surveys, creating
a low likelihood of mortality associated with vehicle collisions. For grizzly bear, there is a low probability that
bears would be killed as a result of a Project-related conflict since density is low in the LSA and mitigation
measures have been proposed for human-wildlife conflict and avalanche control.
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Criteria
Significance
Determination

Confidence

Assessment Rating

Rationale

Not Significant. In consideration of the low to moderate magnitude of residual effects, the mitigations
associated with access management, avalanche control, and human-wildlife conflict and conditions
proposed by the EAO (Wildlife Management Plan, AMP, Aircraft Operation Management Plan and End Land
Use Plan); the EAO concludes that residual effects to mountain goat, moose and grizzly bear as a result of
Red Mountain would not be significant, and unlikely to result in population level impacts to these species.
There is a moderate level of confidence in the residual effects determination for mountain goat, moose and
grizzly bear.
For mountain goat, there is uncertainty associated with range fidelity, the magnitude of impacts to habitat
distribution associated with the use of goat trails in the LSA, and the effectiveness of mitigation measures at
reducing direct mortality associated with facilitated predation.
For moose, the uncertainty relates to the overall impact of residual effects at the population level, due to
the decreasing trend of the moose population, which contributes to the possibility of this increased risk
leading to a higher magnitude residual effect. Currently there is not a full understanding in the number of
moose in the RSA. There are unknown external variables with regards to why moose populations are
declining in the RSA. However, overall it is unlikely that Project effects could exceed those used in this
assessment because no moose have been observed in the LSA.
For grizzly bear, the uncertainty is associated with the modelling predictions and the degree to which
grizzly bears are actually displaced by mining operations and avalanche control activities in the sensory
disturbance zones. Overall, it is unlikely that the Project effects could exceed those used in this assessment,
because of the conservative assumptions underlying the modelling, the mitigations committed to by IDM
and the conditions proposed by the EAO.

Across all wildlife VCs, there is uncertainty regarding end land use objectives for reclamation, which extends
to wildlife habitat altered by the Project, and the reversibility of residual effects associated with habitat loss.
To reduce this uncertainty, the EAO proposes Condition 37 End Land Use Plan requiring the development of
an End Land Use Plan. The plan would include information on site-specific end land use objectives for the
post-mining landscape and describe how equivalent wildlife habitat would be established.
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions).
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Table 36: Residual Effect for Furbearers
Criteria
Context

Magnitude

Assessment Rating
Low to High.

Habitat Availability:
Low.
Habitat Distribution.
Low.
Mortality: Moderate.

Rationale
Wolverine: Low. This species is ranked Special Concern under COSEWIC and
blue-listed in BC. The wolverine population is currently facing threat from significant
industrial activities, including forestry, mineral exploration and oil and gas
development, as well as increased hunter access from the transportation corridors
developed to support these activities.
Hoary Marmot and Marten: High. Both species have stable populations in the
Skeena Region and RSA. Hoary Marmot and burrows were observed in the
Goldslide Creek basin above the existing exploration camp, and additional colonies
were observed in LSA. A viable marten population can be found in the LSA.
Habitat Availability:
Wolverine, Hoary Marmot and Marten: Low.
Red Mountain is expected to reduce available wolverine and marten habitat in the
RSA by approximately one percent. Habitat alteration would result in a five percent
reduction of summer habitat in the LSA (the assessment boundary for this species)
for Hoary Marmot.
39

Habitat Distribution :
Marten: Low. No high or moderate winter living habitat would be fragmented by
Project infrastructure.
40

Extent

Habitat Availability:
Project Area/Sitespecific to Local.
Habitat Distribution:
Local.
Mortality: Project
Area/Site-specific.

39
40

Mortality :
Hoary Marmot and Marten: Moderate. Given dens are likely to be located in the
Project footprint and along the Haul Road, during Construction there is a moderate
chance of direct mortality for hoary marmot. Vehicle collisions with hoary marmot
or marten along Access and Haul Roads may also result in direct morality for both
species. If Project-related vegetation clearing occurs during marten birthing and
rearing periods then incidental mortality of females and their young could occur.
Habitat Availability:
Wolverine and Marmot: Local. Habitat change would occur through altered habitat
and sensory disturbance in the LSA.
Hoary Marmot. Project Area/Site-specific: The geographic extent of the effect is
expected to be discrete and entirely within the Goldslide Creek basin. Hoary
marmots have small home ranges (<14 ha) and typically forage within 200 to 300 m
of their burrows.
Habitat Distribution:
Marten: Local. High-quality marten habitat exists on both sides of the proposed
Access Road starting from the turn-off at Highway 37A to Bromley Humps and the
Process Plant.

Residual effects for habitat distribution were found for marmot only.
Residual effects of mortality were found for hoary marmot and marten only.
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Criteria

Duration

Assessment Rating

Habitat Availability:
Long-term to
Permanent.
Habitat Distribution:
Long-term.
Mortality: Longterm.

Reversibility

Habitat Availability:
Reversible to
Irreversible.
Habitat Distribution:
Reversible.
Mortality:
Reversible.

Frequency

Habitat Availability:
Continuous
Habitat Distribution:
Continuous
Mortality:
Infrequent.

Rationale
Mortality:
Hoary Marmot and Marten: Project Area/Site-specific. Mortality for hoary marmot
is expected to be entirely within the Goldslide Creek basin. For marten, mortality
would be concentrated around the Project footprint and access roads.
Habitat Availability:
Wolverine Hoary Marmot and Marten: Long-term. The duration of habitat loss in
the Project footprint would extend beyond Construction, Operations and Closure.
Sensory related effects would be most prominent during Construction and
Operations, and cease at the conclusion of Closure.
Habitat Distribution:
Marten: Long-term. High-quality marten habitat on both sides of the proposed
Access Road starting from the turn-off at Highway 37A to Bromley Humps and the
Process Plant would be impacted from Construction through Closure.
Mortality:
Hoary Marmot and Marten: Long-term. Effects associated with vehicle collisions
and Project related vegetation clearing are expected to occur from Construction to
Closure.
Habitat Availability:
Wolverine, Hoary Marmot and Marten: Reversible to Irreversible. Habitat loss in
the Project footprint is unlikely to be remediated to baseline condition; reclamation
activities would mitigate this effect in the Project footprint, but uncertainty exists as
to the extent of recovery. The EAO proposes Condition 37 End Land Use Plan to
address this uncertainty.
Habitat Distribution:
Marten: Reversible. Effects on habitat distribution would be reversible once
reclamation is successfully completed at the Project footprint, Access and
Haul Roads.
Mortality:
Hoary Marmot and Marten: Reversible. Effects are considered reversible following
Closure, including closure and remediation of the Access and Haul Roads.
Habitat Availability:
Wolverine, Hoary Marmot and Marten: Continuous. Residual effects are expected
to occur continuously with respect to sensory disturbance thought out all Project
phases, tapering during Closure. Habitat Loss would occur primarily during
Construction.
Habitat Distribution:
Marten: Continuous. Effects to habitat distribution and disruption to marten
movement would occur continuously until the Project site and access roads are
reclaimed.
Mortality:
Hoary Marmot and Marten: Infrequent.
Mortality is expected to occur with sporadic frequency, linked to construction
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Criteria
Likelihood

Assessment Rating

Rationale

activities and vehicle-animal collisions.
Habitat Availability:
Wolverine and Marten: Moderate. Habitat availability would be reduced in the Project footprint. For
wolverine, the Project footprint would reduce habitat availability but is moderated by the fact wolverine
habitat modelling is largely based on where prey is available, which includes a wide range of habitat
characteristics. For marten, approximately 49 ha (four percent of the LSA) of effective winter living habitat
would be changed as a result of Red Mountain activities.
Hoary Marmot: High. Vegetation clearing for the Project footprint would affect known foraging sites and
additional denning sites may be present in the Project footprint.
Habitat Distribution.
Marmot: Low. Marten typically do not readily cross open areas wider than 100 m, and the road ROW would
be less than 100 m. Additionally, the Access Road runs adjacent to Bitter Creek, which provides a natural
barrier to marten movement across the Access Road in large patches of high quality marten winter habitat.
Mortality:
Hoary Marmot: Moderate. While baseline conditions represent incidental observations and additional
denning sites may be present in the Project footprint, effective mitigation measures, such as minimizing
habitat disturbance through establishment of no-disturbance buffers surrounding sensitive habitat features
(for example, den sites), would be implemented. Mitigation measures would also address vehicle traffic; for
example, minimizing Project-related traffic and reducing speed limits.

Marten: Low. Vehicle collision with marten and the destruction of an active maternal den has a low
probability of occurring, because marten are known to avoid areas that lack overhead cover and roads, and
because the destruction of an active maternal den has a low probability of occurring.
Significance
Not Significant. After the implementation of mitigation measures and reclamation of the Project footprint,
Determination and in consideration of the low magnitude, local extent and reversibility of residual effects, the EAO
concludes that is unlikely that Red Mountain would have a measurable effect on the size or viability of the
furbearer population in the LSA or RSA.
Confidence
Moderate. There is a moderate level of confidence in the habitat availability, habitat distribution and
mortality determination based on a moderate degree of uncertainty associated with the baseline data and
modelling results, and the mitigation measures proposed by IDM which are considered moderately effective
in minimizing potential effects to furbearer VCs. Red Mountain would be constructed with minimal clearing
disturbance and the Access Road is less than the 100 m crossing threshold for marten. Uncertainty is
associated with the extent to which the Project footprint would be remediated to baseline condition and is
also associated with the habitat modelling for wolverine, which is limited in its ability to predict the spatial
location of the most effective habitat for the species.
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)
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Table 37: Residual Effects for Birds
Criteria
Context

Assessment Rating
Low

Rationale
Migratory Birds that are Species at Risk. Low. Black swift is listed as endangered
under COSEWIC and blue-listed in BC. Common nighthawk, marbled murrelet and
olive-sided flycatcher are listed as threatened under COSEWIC and SARA and are a
blue-listed species in BC, with the exception of common nighthawk, which is not
listed in BC.
Migratory Breeding Birds: High. These species are not provincially or federally
listed, and they have a high proportion of suitable nesting habitat in the LSA.
Non-Migratory Game Birds: High. Populations are resilient to vegetation removal,
well adapted to stochastic environments, and capable of persisting with regular low
densities, poor survival and low fertility.

Magnitude

Habitat Availability:
Low.
Mortality: Low.

Raptors: Low. Northern goshawk and western screech-owl are species at risk in BC
and Canada. The primary threat to these species is habitat loss and forest harvesting
that reduces and fragments nesting and foraging habitat.
Habitat Availability:
Migratory Birds that are Species at Risk: Low. Habitat alteration through loss and
sensory disturbance would reduce effective nesting habitat in the RSA by three
percent for Black Swift, one percent for common nighthawk and marbled murrelet,
and less than one percent for olive-sided flycatcher.
Migratory Breeding Birds: Low. Red Mountain activities would directly and
indirectly result in the alteration (loss and sensory disturbance) of approximately
four percent of effective nesting habitat in the RSA.
Non-Migratory Game Birds: Low. Project effects would affect approximately one
percent of the effective nesting habitat and one percent of winter habitat in the
RSA.
Raptors: Low to Moderate. For northern goshawk, approximately six percent of
effective nesting and foraging habitat would be directly or indirectly affected by the
combined Project footprint and 500 m ZOI. For western screech owl, less than one
percent of effective nesting habitat in the LSA would be directly or indirectly
affected by the combined Project footprint and a 300 m ZOI.
Mortality:
41
Migratory Birds that are Species at Risk : Low. Mortality risk for common
nighthawk due to potential incidental take during vegetation clearing and ground
disturbance is low because effective nesting habitat in the LSA is limited. Mortality
risk for common nighthawk due to collision with Project-related traffic and
powerlines is also considered low because density of nighthawks is expected to be
low in the Bitter Creek valley where traffic and powerlines would be most
concentrated. For marbled murrelet, mortality risk associated with collisions with
Project infrastructure is low because mitigation measures are expected to be

41

Residual effects on mortality of migratory bird that are species at risk were found for common nighthawk and marbled
murrelet only.
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Criteria

Assessment Rating

Rationale
effective; however, mortality of one or more individuals could have a moderate
effect on the local population.

Extent

Habitat Availability:
Local.
Mortality: Local to
Regional.

Non-Migratory Game Birds: Low. Potential mortality from vegetation clearing
during breeding season and collisions with powerlines, are expected to be
effectively mitigated. With mitigation, collisions with powerlines are predicted to
result in approximately 10 mortalities per year of sooty grouse and 7 per year for
white-tailed ptarmigan.
Habitat Availability:
Migratory Birds that are Species at Risk: Local. The geographic extent of the
combined effects on habitat availability is local and limited to the LSA. Effects of
habitat alteration and sensory disturbance for Black Swift would occur in the Project
footprint and the 150m ZOI.
Migratory Breeding Birds, Non-migratory Game Birds and Raptors: Local. The
effects of habitat alteration and sensory disturbance would occur in the LSA and be
largely concentrated around the Project footprint.
Mortality:
Migratory Birds that are Species at Risk: Local to Regional. For common nighthawk,
mortality is expected to be limited to the Project footprint. For marbled murrelet,
mortality would occur in the LSA, and may be concentrated along road and
transmission line corridors. In the local population context, mortality of one or more
individuals could have a moderate effect on the local population; however, in
regional population context, the loss of a few individuals is likely to be offset by
natural recruitment through reproduction and migration.

Duration

Habitat Availability:
Long-term to
Permanent.
Mortality: Longterm.

Non-Migratory Game Birds: Local. Residual effects of mortality are considered local
because any mortality would occur in Red Mountain boundaries and could influence
population density in the LSA.
Habitat Availability:
Migratory Birds that are Species at Risk: Long-term to Permanent. For all species,
sensory disturbance would be long-term, occurring during Construction and
Operations, and tapering during Closure. For all species, effects associated with
habitat loss are expected to extend beyond Closure.
Migratory Breeding Birds and Raptors: Long-term. Effects would occur through
Operations and taper in Closure.
Non-Migratory Game Birds: Long-term. Nesting habitat and winter living habitat in
the Project footprint would remain altered beyond Closure. Habitat affected by
sensory disturbance would return to the original habitat effectiveness following
Closure.
Mortality:
Migratory Bird Species at Risk: Long-term. Mortalities could occur any time during
the Construction, Operations and Closure.

Reversibility

Habitat Availability:
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Criteria

Assessment Rating
Reversible to
Irreversible.
Mortality:
Reversible.

Rationale
All Species: Reversible to Irreversible. For all species effects of Habitat loss in the
Project footprint is unlikely to be remediated to baseline condition; reclamation
activities would mitigate this effect in the Project footprint, but uncertainty exists as
to the extent of recovery. The EAO proposes Condition 37 End Land Use Plan to
address this uncertainty. Sensory disturbance is considered reversible once mining
activities cease. For marbled murrelet, habitat loss associated with old growth trees
is considered irreversible due to the duration of time required for regeneration. Old
growth typically requires 100-250 years to regenerate.
Mortality:
Migratory Birds that are Species at Risk: Reversible. Mortality risk is considered
fully reversible once mining activities cease. Reversibility assumes local populations
are adequately robust to compensate for mortality.

Frequency

Habitat Availability:
Continuous.
Mortality: Single/
Rare.

Likelihood

Non-Migratory Game Birds: Reversible. Mortality is expected to be reversible at the
population level, because high reproductive rates and in migration can compensate
for mortalities.
Habitat Availability:
All Bird Species: Continuous. Effects are continuous throughout all Red Mountain
phases.
Mortality:
Migratory Birds that are Species at Risk and Non-migratory Game Birds: Single/
rare. Mortality is expected to be rare but possible in all phases, occurring as single
and infrequent events with the highest risk of mortality occurring during nesting
periods and during spring and fall migration.

Habitat Availability:
Migratory Birds that are Species at Risk: Moderate to High. The combined Project footprint and ZOI would
overlap with modelled effective nesting habitat for black swift and common nighthawk. Effective nesting
habitat for marbled murrelet would be altered, but local populations are not well understood. If regional
populations are very low, habitat is not expected to be a limiting resource. Likelihood for effects to olivesided flycatcher is high due to the overlap of the Project footprint and ZOI noise threshold with 150 ha of
effective nesting habitat.
Migratory Breeding Birds: High. Effective nesting habitat would overlap with the Project footprint and also
be subject to sensory disturbance from Red Mountain activities.
Non-Migratory Game Birds: High. The Project footprint would overlap with high and moderate effective
summer and winter habitat.
Raptors: High. The combined Project footprint and ZOIs overlap with effective nesting and foraging habitat
for raptor species.
Mortality:
Migratory Bird Species at Risk: Low to moderate. The density of common nighthawk is low in the Bitter
Creek valley and effective nesting habitat is limited in the LSA. For marbled murrelet, mitigation measures
are expected to be effective in reducing direct mortality risk, but there is still a low probability that some
mortalities may occur during the life of Red Mountain.
Non-Migratory Game Birds: Moderate. The mitigation measures are expected to be effective in reducing

Assessment Report

August 28, 2018

186
Criteria

Significance
Determination

Confidence

Assessment Rating

Rationale

direct mortality risk for non-migratory game birds, but some mortality would still occur during the life of
Red Mountain due to incidental take during vegetation clearing and collisions with powerlines.
Not Significant. Habitat alteration and sensory disturbance would result in a greater than negligible adverse
effect in the LSA for all migratory bird and raptor species. The effect of habitat alteration is considered
reversible and unlikely to pose a risk to the long-term persistence of migratory bird and raptor species at the
population level. For non-migratory game birds, Project effects are not expected to be significant due in
large part to the high resilience of these species to changes in habitat availability and mortality. In
consideration of the magnitude, extent and reversibility of effects for all bird species, and the mitigations
proposed by IDM, the residual effects to birds as a result of Red Mountain are anticipated to be not
significant.
There is a moderate level of confidence in the residual effects determinations based on available data and
analytical techniques used to support the assessment, which were limited by the number and type of
baseline surveys. For migratory birds that are species at risk, uncertainty is associated with: the limited
understanding of the local marbled murrelet population and the risk of collision with Red Mountain
infrastructure; the degree to which olive-sided flycatcher and black swift are actually displaced by mining
operations in the sensory disturbance zones resulting in reduced habitat; and limited baseline surveying for
black swift and common nighthawk.
For migratory breeding birds, uncertainty is associated with: the lack of baseline data in non-breeding
seasons; the degree to which migratory breeding birds are actually displaced by mining operations in the
sensory disturbance zones, resulting in reduced habitat; and how well the habitat guilds reflect actual
habitat use by migratory breeding birds in the RSA.
For non-migratory game birds, there is a good understanding of the cause-effect relationship between
Red Mountain and habitat availability. The primary uncertainty is in how far habitat effects from sensory
disturbance would extend beyond the Project footprint. The effectiveness of mitigation measures for direct
mortalities is moderate.

For raptors, habitat preferences are generally well understood; however, the cause-effect relationships
between Red Mountain habitat effects and owls are not fully understood. For owls, population-level effects
at broader geographic scale, combined with other threats such as the spreading occurrence of barred owls
and resulting predation may mask any effect that Red Mountain could have on individual western screechowl. The primary uncertainty is in how far habitat effects from sensory disturbance would extend beyond
the Project footprint.
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)

Assessment Report

August 28, 2018

187

Table 38: Residual Effect for Bats
Criteria
Context

Magnitude

Extent
Duration

Reversibility

Frequency
Likelihood

Significance
Determination

Assessment Rating

Rationale

Moderate

There are numerous anthropogenic threats to bats which primarily consist of loss of
suitable cave, mine and mature tree roost habitat, loss of potential hibernacula
habitat, and mortality from collisions with aerial infrastructure.
In addition, the federal government issued an emergency listing of three species
that are currently affected by White-nose Syndrome (Northern Long-eared Bats
[northern myotis], Little Brown Bat, and Tricolored Bat) under the Species at Risk Act
in 2014.
Moderate
Habitat Availability:
Approximately nine percent of the effective habitat mapped in the LSA is considered
habitat that would no longer available due to the alterations through clearing
activities and sensory disturbance. There have been no hibernacula locations
documented to date; however, there is potential for bat hibernacula in the LSA.
Project area/Site
Habitat Availability:
Specific.
Effects to habitat availability are expected to be contained in the Project footprint.
Long-term.
Habitat Availability:
Habitat loss would extend beyond Closure. Habitat alteration through sensory
disturbance is expected to be long-term in duration and continuous occurring from
Construction to Closure.
Reversible to
Habitat Availability: Habitat loss in the Project footprint is unlikely to be remediated
Irreversible.
to baseline condition; reclamation activities would mitigate this effect in the Project
footprint, but uncertainty exists as to the extent of recovery. The EAO has proposed
Condition 37 End Land Use Plan to address this uncertainty. Habitat alteration
associated with sensory disturbance is expected to be reversible once Operations
cease and the Closure phase begins.
Continuous
Habitat Availability: Continuous. Effects are continuous throughout all
Red Mountain phases.
Moderate: Reduction of habitat availability due to direct habitat alteration is certain to result in a reduction
of the preferred roosting habitat for bats in the Project footprint, whereas reduction of habitat availability
due to sensory disturbance is not likely to occur at the level estimated in this assessment, due to the
assumption used in the assessment that complete loss of the suitable habitat in the ZOI due to sensory
disturbance would occur. This assumption is considered a precautionary approach that likely overestimates
the change in habitat use surrounding the Project.
Not Significant: The EAO anticipates that residual effects to bats, including bat species at risk, would not be
42
significant, and additionally mitigated by the protections under the federal Species at Risk Act In
determining the significance rating for bats, the EAO considered the moderate magnitude of effects in
combination with the local/site specific extent of effects and the associated reversibility.

42

To ensure the protection of species at risk, SARA contains prohibitions that make it an offence to kill, harm, harass, capture,
take, possess, collect, buy, sell or trade an individual of a species listed in Schedule 1 of SARA as endangered, threatened or
extirpated. SARA also makes it an offence to damage or destroy the residence of one or more individuals of a species listed in
Schedule 1 of SARA as endangered, threatened or extirpated.
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Criteria

Assessment Rating

Rationale

Confidence

There is a moderate level of confidence in the residual effects determination based on some limitations in
the data provided in the Application and uncertainty with analytical techniques used to support the
assessment. Specifically, there was a lack of data collected during non-breading season and uncertainty
regarding the ability of bats to exploit alternate roosts located outside of the relatively small footprint area.
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)

9.5

CUMULATIVE EFFECTS ASSESSMENT

There are a number of past, present and reasonably foreseeable projects and activities in the RSA that
have the potential to act cumulatively with Red Mountain’s residual effects on wildlife VCs. Residual
effects for the following wildlife VCs were carried forward from the Red Mountain-specific assessment to
be considered in combination with the residual effects of past, present and future human actions, where
spatial and temporal overlap occurs:
• Mountain goat: habitat availability, mortality risk;
• Grizzly bear: habitat availability, mortality risk;
• Moose: habitat availability, mortality risk;
• Furbearers: habitat availability, habitat distribution (marten), mortality risk (marten);
• Hoary marmot: habitat availability, mortality risk (species assessed at LSA level);
• Bats: habitat availability, mortality risk (species assessed at LSA level);
• Migratory breeding birds: habitat availability;
• Migratory birds that are species at risk: habitat availability, mortality risk (common nighthawk,
marbled murrelet);
• Raptors: habitat availability; and
• Non-migratory game birds: habitat availability, mortality risk.
Potential cumulative effects were assessed using habitat availability, habitat distribution and mortality risk
as associated measurement indicators. The boundary for the cumulative effects assessment is the RSA,
except for hoary marmot and bats, which are assessed using the LSA.
Past and present projects with the potential to interact cumulatively with Red Mountain in the RSA include
Stewart Bulk Terminals, Stewart World Port and Long Lake Hydroelectric Project. The Bitter Creek
Hydroelectric Project and a proposed log yard at the intersection of Highway 37A and the Access Road are
the only known future projects in the RSA. The proposed log yard was identified late in Application Review,
and was not considered in the Application. Land use activities that may interact cumulatively with
Red Mountain, include commercial recreation, forestry, guide outfitting, hunting, mineral exploration,
trapping and transportation. A cumulative effects interaction matrix, summarizing the interactions
associated with these land use activities is presented in Table 16.8-2 of the Application.
Cumulative effects from the past and present projects and activities on wildlife VCs in the RSA were
considered under current baseline conditions. Table 39 provides a summary of projects, activities and
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associated interactions. The potential for cumulative effects from Red Mountain interacting with projects
summarized in Table 39 is considered high because they are occur in the RSA for Red Mountain.
Table 39: Cumulative Effects: Summary of Projects, Activities and Interactions
Project/Activity

Description

Stewart Bulk
Terminals
Stewart World Port

The Stewart Bulk Terminals is located in the District of Stewart and is expected to
interact with habitat availability and mortality.
The Stewart World Post located in the District of Stewart and is expected to interact with
habitat availability.
Long Lake
The Long Lake Hydroelectric Project is located 25 km east of the District of Stewart, and
Hydroelectric Project is expected to interact with habitat availability and mortality risk. This project also has
the potential to interact with habitat distribution for marten only.
Bitter Creek Hydro
The Bitter Creek Hydro Project is located in the Bitter Creek valley and is expected to
project
interact with habitat availability (sensory disturbance and alteration) and mortality. This
project also has the potential to interact with habitat distribution for marten only.
Log Yard
Pacifica Northwest Timber Corp. has proposed a log yard (25 ha) at the intersection of
Highway 37A and the Access Road. There is an interaction related to habitat alteration
and sensory disturbance (habitat availability), and mortality risk.
Commercial
Commercial recreation, activities including heli-skiing, river rafting, fishing, lodging,
Recreation
guided mountaineering, guided freshwater recreation and backcountry expeditions,
have the potential to occur in the RSA. There is an interaction related to habitat
alteration and sensory disturbance (habitat availability).
Forestry
The RSA falls in the Nass and North Coast Timber Supply Areas. There is interaction
related to habitat alteration and sensory disturbance (habitat availability).
Guide Outfitting
Targeted species include bear (black and grizzly), deer, moose, mountain goat, and wolf.
There is one guide outfitting licence in the RSA. Hunting guide tenures are accessed by
truck, plane, foot or ATV. There is an interaction related to mortality risk.
Hunting
Hunting is an important activity for sustenance, recreation, and the economy. There are
two Management Units (MU)s that overlap the RSA: MU 6-14 and MU 6-16. The key
species hunted include deer, moose, mountain goat, bear (black and grizzly) and wolf.
There is an interaction related to mortality risk.
Mineral Exploration
There are 44 individuals or companies holding mineral claims in the RSA. There is an
interaction related to habitat alteration and sensory disturbance (habitat availability).
Trapping
Trapping is an important activity for sustenance, recreation, and the economy in the
region. There are 12 trapping licenses that intersect the RSA. There is an interaction
related to mortality risk.
Transportation
Highway 37A is located east of Red Mountain and is the primary road that crosses the
RSA. The closest airstrip to Red Mountain is in the District of Stewart. There is an
interaction related to habitat alteration and sensory disturbance (habitat availability).
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)

Large Mammals
Mountain goats, grizzly bear and moose were assessed for potential cumulative effects of habitat
availability and mortality.
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The predicted cumulative alteration (including habitat loss and sensory disturbance) of large mammal
habitat in the RSA, resulting from interactions with past, present and reasonably foreseeable future
projects, including Red Mountain is as follows:
• Mountain Goat: Less than two percent of suitable available mapped habitat in the RSA;
• Grizzly Bear: Less than eight percent of suitable available mapped habitat in the RSA; and
• Moose: Less than six percent of suitable available mapped habitat in the RSA.
Mortality risk for mountain goat from vehicle collisions is predicted to be limited to the Red Mountain
Project, and possibly the Long Lake Hydroelectric Project if it has an access road within mountain goat
habitat. It is assumed that the proposed Bitter Creek Hydro Project would not contribute to the potential
mortality risk from vehicle collisions, since the project does not propose any access roads in effective
mountain goat habitat. Potential mortality risk associated with improved access for hunters may occur if
access control measures associated with Red Mountain are circumvented. The Application predicted that a
small number of goats may be killed over multiple years by hunters with unauthorized access.
Roads are considered of particular concern to grizzly bears and moose primarily due to increase human
access, which can result in increased mortality due to conflict with humans, hunting pressure, and vehicle
collision, in addition to habitat-related effects. The Bitter Creek Hydro Project is not expected to increase
the road density in the RSA since it would use the same access road as Red Mountain. It is estimated that
the Bitter Creek Hydro Project would either have a similar or less of an increase in annual daily traffic
volume and less than a one percent increase in vehicle collisions along Highway 37A. Highway 37A, the
Long Lake Hydro Project, and the Bitter Creek Hydro Projects could also contribute to an increase in
human-wildlife conflict in the RSA. Based on currently available information, the Application stated that no
new forestry access roads are planned for the RSA and historical logging roads have been deactivated.
Residual cumulative effects for large mammals is considered not significant due to the low to moderate
effects of habitat alteration which would be reversible with respect to sensory disturbance, and unlikely to
cause cumulative changes to large mammal populations in the RSA. The cumulative residual effects of
mortality risk for large mammals is considered not significant due to the negligible to low magnitude,
sporadic frequency and low probability of impacting large mammal populations at in the RSA.
Furbearers
Furbearers were assessed for potential cumulative Project-related effects of habitat availability (including
habitat alteration and sensory disturbance), disruption to movement (marten), and direct and indirect
mortality (marten).
Total cumulative change in habitat in the RSA for martin from interactions with past, present and
reasonably foreseeable future projects, including Red Mountain is less than one percent of suitable
available mapped habitat in the RSA. Cumulative residual effects to habitat distribution is expected to be
low magnitude based on the low amount of new disturbance and low amount of overlap with available
habitat in context of the habitat available in the RSA. Total cumulative change in habitat in the RSA for
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wolverine from interactions with past, present and reasonably foreseeable future projects, including
Red Mountain, is less than two percent of suitable available mapped habitat in the RSA. Total cumulative
change in habitat in the LSA for hoary marmot from interactions with past, present and reasonably
foreseeable future projects, including Red Mountain is less than five percent of suitable available mapped
habitat in the LSA.
Direct mortality of marten has the potential to occur as a result of vegetation clearing and vehicle
collisions along roads with the RSA. The cumulative residual effects of mortality are expected to be low in
magnitude because of the low traffic volumes and low amount of new disturbance both of which interact
with a low amount of habitat in context of the habitat available in the RSA. Direct mortality of hoary
marmot could occur as a result of dens being located within the footprints of past, present or foreseeable
future projects or activities within the LSA. Vehicle collisions along the Access Road in the LSA may also
result in direct morality.
Residual cumulative effects for large mammals is considered not significant due to the discrete and low
magnitude of habitat alteration, that is unlikely to pose risk to long-term persistence and viability of
furbearer population in the RSA. The cumulative residual effects of mortality risk for furbearers is
considered not significant due to the low to moderate magnitude of effects that would be largely limited
to the Bitter Creek watershed or LSA, and unlikely to result in a measurable effect on the size or viability of
the furbearer populations in the RSA.
Bats
Bats were assessed for potential cumulative residual effects of habitat alteration (habitat loss and sensory
disturbance). Similar to the effects assessment for Red Mountain, the spatial boundary was selected as the
LSA rather than the RSA due to the small home range sizes of bats relative to other wildlife VCs.
Approximately 306 ha of the total effective growing living habitat mapped would be altered due to past,
present and future project activities. There is a predicted cumulative change in available habitat of
approximately 11 percent in the LSA. The majority of the loss of available effective growing living habitat is
associated with Red Mountain and the future Bitter Creek Hydro Project.
The cumulative residual effect of habitat alteration is considered not significant based on having a low
magnitude for suitable growing living habitat, being local in extent, long-term in duration and reversible.
Given the distances moved between roosts and the availability of useable habitat within the LSA, bats
should be able to exploit alternate roosts located outside the relatively small footprint areas.
Birds
Birds were assessed for potential cumulative residual effects of habitat alteration and mortality. The total
cumulative change in habitat alteration (habitat loss and sensory disturbance) in the RSA for birds,
resulting from interactions with past, present and reasonably foreseeable future projects including
Red Mountain, is as follows:
• Bird Guilds: less than 12 percent of suitable available mapped habitat in the RSA;
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•

MacGillivray’s Warbler: 2 percent change in effective nesting habitat for MacGillivray’s warbler in
the RSA;
Black Swift: 4 percent of suitable available mapped habitat in the RSA;
Common Nighthawk: 5 percent of suitable available mapped habitat in the RSA;
Marbled Murrelet: less than 14 percent of suitable available mapped habitat in the RSA;
Olive Sided Flycatcher: 2 percent of suitable available mapped habitat in the RSA;
Northern Goshawk: 22 percent of suitable available mapped habitat in the RSA;
Western Screech Owl: 1 percent of suitable available mapped habitat in the RSA;
Sooty Grouse: 6 percent of suitable available mapped habitat in the RSA; and
White-tailed Ptarmigan: Less than 1 percent of suitable available mapped habitat in the RSA.

Mortality risk is predicted to have a residual cumulative effect on common nighthawk, marbled murrelet,
sooty grouse and white-tailed ptarmigan. The density of nighthawks in the RSA is expected to be low, as
are changes in mortality risk associated with collisions with vehicles, aircraft and infrastructure from past,
present and reasonably foreseeable projects. Mortality risks for marbled murrelet include potential direct
mortality resulting from incidental take during vegetation clearing and ground disturbance during
construction. Little information is available on the risk of marbled murrelet collisions with power lines or
on the status of local populations. For sooty grouse and white-tailed ptarmigan, the residual effect of
mortality risk could interact with mortality risk caused by vehicle collision, incidental take during
vegetation clearing and ground disturbances, and collision and electrocution due to powerlines from past,
present and future projects and activities, which could result in an additive cumulative effect.
The residual cumulative effects of habitat alteration and sensory disturbance on birds is considered to be
not significant based on the low to magnitude of effects, reversibility of effects low species detection in
the RSA, and low probability of resulting in a measurable effect on the size or viability of the bird
population within the RSA. For the northern goshawk laingi subspecies, the majority of the cumulative
residual effect is associated with the ZOI of past projects. The residual cumulative effect of mortality risk is
not significant for common nighthawk and marbled murrelet based on low to moderate magnitude,
sporadic frequency, reversibility, and are unlikely to pose a risk to the long-term persistence and viability
of these species at the regional level. There is likely to be direct mortality on sooty grouse; however, these
effects are assessed as not significant because sooty grouse resiliency was rated as high. The cumulative
effect of direct mortality on non-migratory game birds is considered not significant due in large part to the
high resiliency associated with these species.
The EAO concludes that expected cumulative effects to wildlife VCs as a result of the residual effects of
Red Mountain interacting with the effects of other past, present and reasonably foreseeable future
projects and activities would be low in magnitude due to the limited impacts on habitat alteration and
mortality on wildlife VCs in the RSA. The EAO concludes that significant cumulative effects to wildlife VCs
are not expected as a result of the effects of Red Mountain interacting with the effects of other past,
present and reasonably foreseeable future projects and activities.
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9.6

CONCLUSIONS

Considering the preceding analysis and conditions identified in the proposed CPD and TOC 43 (which would
become legally binding if an EAC is issued), the EAO is of the view that Red Mountain would not have
significant adverse effects on wildlife VCs.

43

Condition 25 Wildlife Management Plan, Condition 27 Aircraft Operation Management, Condition 28 Avalanche Management
Plan, Condition 29 Mountain Goat Management Plan and Condition 37 End Land Use Plan
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10 AQUATIC RESOURCES AND FISH AND FISH HABITAT
10.1

BACKGROUND

This section assesses potential effects of Red Mountain on three VCs: Aquatic Resources (represented by
periphyton, benthic invertebrates, and the aquatic habitat that supports these organisms), Fish
(represented by Dolly Varden char, bull trout, eulachon and salmonid species), and Fish Habitat.
The assessment focuses on the potential effects of Red Mountain on watercourses (including riparian
habitat) and changes in surface water quality and quantity, which can affect the quality and quantity of
available periphyton, benthic and fish habitat, mortality and health, and relative species abundance.
Aquatic Resources is a pathway of effects for Fish and Fish Habitat, and the following VCs and ICs are
pathways of effects to both Aquatic Resources and Fish and Fish Habitat:
• Section 8 Water and Sediment Quality.
The following primary measurement indicators were selected for the Aquatic Resources VC:
• Abundance and diversity of periphyton and benthic invertebrates;
• Change in water quality parameter concentrations;
• Change in hydrology; and
• Change in sediment quality parameter concentrations.
The following primary measurement indicators were selected for the Fish and Fish Habitat VCs:
• Fish species presence or absence, fish population metrics and direct mortality;
• Habitat loss and alteration;
• Growth, survival and reproduction of fish;
• Water quality in fish-bearing watercourses;
• Change in timing, flows and volume;
• Change in sediment quality parameter concentrations;
• Periphyton and benthic invertebrate community metrics; and
• Channel morphology lateral and vertical stability.

10.1.1 REGULATORY CONTEXT
The Application considered the following federal and provincial legislation, regulations, and guidelines:
• The provincial WSA applies to the use and protection of water resources, including the Water
Sustainability Regulation and Groundwater Protection Regulation;
• The federal Fisheries Act, administered by DFO, is the main statute related to the conservation and
protection of fish and fish habitat. The Fisheries Act protects the quality and integrity of fish
habitats in commercial, recreational, and Aboriginal Commercial, Recreational and Aboriginal
Fisheries (CRA) by prohibiting unauthorized activities that may cause serious harm to fish. Serious
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•

10.2

harm to fish under the Fisheries Act requires authorization from DFO with mitigation and offsetting
to maintain or improve the ongoing productivity of fisheries;
Requirements for the management and protection of aquatic life and fish and fish habitat for a
mine include the MMER administered by ECCC, and the provincial MA and EMA;
CCME WQG, Sediment Quality and Tissue Residue guidelines, and the BC WQG cover protection of
freshwater aquatic life and wildlife consumers of aquatic biota. Guidelines are not regulatory
instruments but can be defined as targets or triggers for action if not met and can be used as the
basis of regulatory limits. Generally, the BC WQG are used where BC and CCME WQG differ, as the
BC WQG are intended to represent more closely the conditions in BC waters;
The federal SARA prohibits killing, harming, capturing or harassing species listed (in Schedule 1 of
the SARA) as endangered, threatened or extirpated and provides protection for habitat that
supports these species. COSEWIC assesses and identifies species at risk; and
The BC CDC assigns species at risk to one of three ranked lists: red-, blue-, and yellow-lists. These
lists help to identify species that can be considered for designation as Endangered or Threatened
either provincially under the BC Wildlife Act, or nationally by the COSEWIC.

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED IN THE APPLICATION

This section provides an overview of potential effects and proposed mitigations identified in the
Application. Red Mountain could impact Aquatic Resources and Fish and Fish Habitat through a variety of
activities during each Project phase:
• Construction - Access and Haul Roads construction; development of the Lower Portal entrance and
access tunnel; lateral development and cave gallery excavation; development of water
management infrastructure and facilities; discharge of water from underground workings at the
Mine Site; construction of the TMF; and water withdrawal;
• Operations - Access and Haul Roads use; continued underground lateral development; water
withdrawal; and discharge of water from underground facilities and TMF;
• Closure - Access and Haul Roads use; decommissioning underground and mine infrastructure;
treatment and discharge of water from the TMF; and flooding the underground; and
• Post-Closure - flooding the underground.
IDM identified potential effects to Aquatic Resources and Fish and Fish Habitat through various pathways
during the life of Red Mountain. The effects through these pathways would vary in terms of severity, with
some effects causing direct mortality and others causing sub-lethal effects (for example, reduction in the
health of organisms or fish).

10.2.1 SPATIAL AND TEMPORAL ASSESSMENT BOUNDARIES
Two spatial boundaries were used for the Aquatic Resources and Fish and Fish Habitat assessments:
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•
•

The LSA includes the Bitter Creek watershed up to the Bromley glacier, encompassing the zone of
influence of Red Mountain, and covering the area where there is potential for adverse
Project-specific effects to occur; and
The RSA contains the LSA, as well as portions of the Bear River watershed, from American Creek to
Stewart, and the northern end of the Portland Canal. The RSA was used for assessment of direct
and indirect Project effects and for the assessment of potential cumulative effects.

Temporal boundary for the Aquatic Resources and Fish and Fish Habitat VCs are defined as the life of the
Project, from Construction through Post-Closure (approximately 22 years).

10.2.2 BASELINE INFORMATION
The Project is situated at the top of the Red Mountain cirque: a short, westerly trending hanging valley
above the Bromley Glacier. The cirque is drained by Goldslide Creek. Goldslide Creek flows southwest into
the east side of Bromley Glacier, which extends about one km to the Bitter Creek headwaters.
Goldslide Creek is not glacially-influenced and flows peak during freshet (typically in June). Bitter Creek
tributaries include Goldslide, Rio Blanco, Otter, Cambria, Roosevelt, and Swarm creeks, and Hartley Gulch.
Bitter Creek is glacially-influenced and flows peak in summer (typically in July) and are low during
November to April. Bitter Creek is a tributary to the Bear River, which flows into the Portland Canal near
Stewart, BC. Bear River flows peak in summer (July/August).
IDM baseline studies included a detailed review of historical and background information, data gap
analysis, and field surveys. Initial baseline field surveys for Aquatic Resources, and Fish and Fish Habitat
were conducted from 1993 to 1994, and more recently by IDM from 2014 to 2016, as described in the
Application (Appendix 18-A Part 1 and Appendix 18-A Part 2). IDM selected sites for the 2014-2016 field
surveys to cover areas that could be affected by Construction, Operations and Closure. Sites were
established upstream and downstream of potential mine influences, and at far-field locations where
downstream and/or cumulative effects could be assessed.
10.2.2.1 AQUATIC RESOURCES
IDM inferred the baseline conditions primarily from the 2014-2016 studies, and determined that the
periphyton and benthic communities in the Bitter Creek watershed are reflective of oligotrophic conditions
(that is, low nutrient status). The Application described aquatic conditions in the LSA and RSA as largely
unimpaired from anthropogenic activities. Although baseline sampling results (for example, CABIN
analyses, benthic tissue selenium concentrations) point to stress on the aquatic organisms, IDM attributed
this to natural factors such as the dynamic nature of the streams and high background levels of metals.
Generally, periphyton communities are composed of taxa that thrive in clean, cool and fast-flowing water.
Visual observations indicated that most coarse sediment in Bear River and Bitter Creek had been scoured
clean of periphyton. Small areas showed thicker periphyton mats, typically in shallow channel margins. The
dominant benthic invertebrate community (order Plecoptera) has high sensitivity to disturbance, low
tolerance to organic pollution, and prefers coarse substrate and well-oxygenated, flowing water. In the
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Bitter Creek watershed, tributary streams (for example, Goldslide Creek) support higher benthic
invertebrate abundance owing to higher stability of the habitat. Benthic habitat in mainstem Bitter Creek is
subject to more frequent natural disturbance from scouring, bedload movement and sediment loading.
The mainstem sampling sites had lower abundance values, which is likely attributable to the unstable
nature of the benthic habitat. IDM did not consider the sample sites impaired or stressed, but rather
naturally unsuitable for supporting large and diverse benthic invertebrate communities.
Selenium in baseline benthic invertebrate tissue samples in upper Bitter Creek and Goldslide Creek
exceeded the BC WQG, often two to three times above the guideline value. Macrophyte samples were
below the methylmercury CCME guideline. Mercury concentrations were often below detection limits for
benthic invertebrate and periphyton samples. However, the detection limits were higher than the CCME
tissue guideline for mercury (0.033 microgram/gram [μg/g]). Therefore, it is unknown whether mercury
concentrations in periphyton and benthic invertebrate tissues exceed the CCME guideline at some sites,
because of insufficient sample volume to meet the required laboratory detection limit. Concentrations for
methylmercury in periphyton in Bitter Creek exceeded the CCME guideline value at two locations, up to
two times.
Full results for periphyton biomass, and periphyton community composistion and metrics, and benthic
invertebrate abundance, community composition, and community metrics are presented in the
Application (Appendix 18-A Part 1 and Appendix 18-A Part 2).
10.2.2.2 FISH AND FISH HABITAT
Fish Habitat
Fish habitat characteristics for the LSA and RSA are based on the most recent fisheries community and
habitat assessments conducted as part of IDM’s 2014-2016 studies.
Bitter Creek is a confined, heavily turbid mainstem comprised of predominantly strong riffle habitat
through steep valleys. The mainstem channel spans six primary reaches, with seven physical barriers
limiting upstream fish migration (Figure 5). Bitter Creek receives input from seven named tributaries:
Goldslide, Rio Blanco, Otter, Cambria, Roosevelt, and Radio creeks, and Hartley Gulch. Sediment transport
is highly dynamic and seasonal freshets result in extreme increases in discharge volumes which tend to
out-transport any woody debris. High turbidity persists from the headwaters of the mainstem of
Bitter Creek downstream to the confluence with Bear River with the exceptions of small areas at, and
immediately downstream of, clear tributary confluences. Pool habitat in the mainstem channel of
Bitter Creek is not apparent under any flow conditions, with the exception of occasional small secondary
and tertiary pools associated with side channel or tributary tail-outs during the late summer and autumn.
Despite high turbidity, extensive riffle morphology and marginal fish habitat, Bitter Creek is fish bearing to
the upper extent of Reach 4 (up to the most downstream barrier in Reach 5). A cascade/falls feature
located at the start of Reach 5 prevents upstream fish movement and no resident fish are located
upstream of this barrier.
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The mainstem of Bear River is a wide, shallow channel. Similar to Bitter Creek, Bear River experiences
relatively high turbidity due to its glacial origin and frequency of torrent, avalanche and mass wasting
events. The Bear River mainstem receives inflow from many tributaries from the outlet of Bear Lake
downstream to its mouth and estuary at the top of Portland Canal. American and Bitter creeks represent
the two most significant tributaries contributing perennial flows to Bear River.
Fish Communities
Fish sampling in Bitter Creek detected only two fish species: Dolly Varden char and coastrange sculpin.
Coastrange sculpin was only noted during one sampling event (2015) in the lower section of Bitter Creek,
immediately adjacent to the mainstem of the Bear River. In Bitter Creek, Dolly Varden char distribution
extends from its confluence with Bear River to the most downstream of the seven fish barriers in Reach 5
(Figure 5).
Fish species documented in the RSA, include Dolly Varden char, coho, chum, pink, sockeye, and Chinook
salmon, rainbow trout, steelhead, eulachon and coastrange sculpin. Bear River eulachon are provincially
blue-listed and are federally-listed as "Special Concern" by COSEWIC. IDM established sample sites for
eulachon spawners and larvae in May 2016. However, no eulachon (at any life stage) were observed from
sampling efforts in the mainstem of the Bear River in 2016.
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Figure 5: Bitter Creek Reach Delineation and Barrier Locations

Dolly Varden char reside throughout the fish bearing areas of Bitter Creek. The majority of fish were
observed in the tributaries or in Bitter Creek’s channel margins, directly under the influence of tributary
flow where water was clear or sediment loads were significantly less than those observed in the
Bitter Creek mainstem channel. Spawning areas are located where the tributaries (primarily Hartley Gulch,
and Roosevelt and Cambria creeks) enter Bitter Creek. Spawning areas were also noted in lower Bitter
Creek, downstream of the Highway 37A Bridge. In Bitter Creek, moderate rearing opportunities are
present downstream of the mouth of Hartley Gulch during low flows in Bitter Creek. The north fork of
Cambria Creek was noted as providing excellent rearing habitat. However, access to this area is limited
during low flows. Good rearing habitat was also noted near the confluence of Roosevelt and Bitter creeks.
Overwintering habitat is limited in the Bitter Creek watershed and was characterized as poor to absent
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throughout this area. Detailed habitat utilization for spawning, rearing, overwintering, and migration is
discussed in the Application (Appendix 18-A Part 1 and Appendix 18-A Part 2).
Dolly Varden char tissue samples taken in Bitter Creek and Bear River in 2014 were analyzed for select
metal concentrations. For all Dolly Varden char tissue samples, mean estimated methylmercury
concentrations were below the guideline for the protection of piscivorous wildlife, and total mercury
guidelines were not exceeded by any tissue samples. Total mercury tissue concentrations were also below
Health Canada mercury guidelines. Mean selenium concentrations in Dolly Varden char tissues at all
samples sites fell below the selenium guidelines for the protection of freshwater aquatic life. The mean
tissue selenium concentrations also did not surpass the human health guidelines for selenium for any
sample site, and no sample exceeded health selenium guidelines for high, medium and low fish diets.

10.2.3 POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS IDENTIFIED IN THE
APPLICATION
10.2.3.1 AQUATIC RESOURCES
IDM identified mine development and associated infrastructure construction, planned discharges, runoff,
atmospheric deposition, and instream works as potential pathways that could affect Aquatic Resources.
IDM identified five potential effects associated with reduced abundance and diversity of periphyton and
benthic invertebrates from:
• Blasting and blasting residue;
• Direct mortality and habitat loss;
• Changes in surface water quality;
• Changes in sediment quality; and
• Changes in streamflow.
Reduced abundance and diversity from blasting and blasting residue
Potential effects from blasting occur through blasting residues, as well as vibration and shockwaves from
detonation of explosives. By-products from the detonation of explosives may include ammonia (or similar
compounds) and may be toxic to aquatic organisms. Blasting vibration and shockwaves have the potential
to impact benthic invertebrates through physical effects on the tissues and organs of organisms and from
disturbance of aquatic habitat, primarily from increased sedimentation. IDM acknowledged there are no
established methods to calculate blasting setback distances to avoid impacts on benthic invertebrates, and
effects on benthic invertebrates are not well understood. Possible effects include mortality, physical injury,
tissue damage, and decreased egg and larvae viability. IDM concluded that effects from detonation are
considered unlikely because benthic invertebrates are insensitive to pressure related damage from
underwater explosions due to their physiology (that is, lack of swim bladder). IDM stated that the use of
explosives would occur primarily during Operations in the underground portals, and only for a limited time
to construct the Access Road along Bitter Creek. IDM noted that the Explosives Management Plan would
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contain mitigation measures that address potential effects to aquatic habitat from blasting. IDM did not
identify residual effects on Aquatic Resources due to blasting or blasting residue.
Reduced abundance and diversity from direct mortality and habitat loss
IDM predicted there would be aquatic habitat loss and direct mortality of benthic invertebrates as a result
of Red Mountain. IDM concluded that areas of habitat loss (1.16 ha) would be limited to the immediate
receiving environments of the Haul Road crossings, small sections of a small unnamed watercourse under
the TMF, and the area of fill in Bitter Creek as a result of the Access Road alignment. Depending on the
timing of the work, some watercourses may be dry, which would reduce the likelihood of mortality.
IDM stated that residual effects to periphyton and benthic invertebrate abundance would be localized and
have no far-reaching effects on regional productivity or diversity. Overall, ecological conditions that
support populations relative to existing baseline would be maintained. IDM acknowledged uncertainty
related to the abundance of benthic invertebrates and periphyton in the areas of habitat that would be
lost. However, the risk of affecting ecological conditions that support populations relative to existing
baseline was low to negligible because the 1.16 ha area lost represents a small proportion of the available
habitat in the LSA.
Reduced abundance and diversity from changes in surface water quality
Potential effects to Aquatic Resources from changes in surface water quality may occur through physical
and chemical alteration of their habitat, including changes in metal concentrations, nutrient loading,
acidity (potential of hydrogen [pH]), TSS, hydrocarbons and water hardness. IDM identified mine
discharge, TMF discharge, road runoff, non-contact water runoff and aerial deposition as pathways to
physical and chemical changes to surface water quality.
In the Application, IDM identified a subset of the parameters predicted to exceed CCME and/or BC water
quality guidelines as COPC for Surface Water Quality. During the Application Review, in response to
Working Group concerns (section 8.3), IDM re-evaluated the list of COPC. Based on IDM’s analysis during
the Application Review, the following COPC have potential effects on Aquatic Resources:
• Goldslide Creek (node: GSC02):
o Operations: total antimony, total arsenic, total and dissolved cadmium, total selenium and
dissolved zinc; and
o Post-Closure: total and dissolved cadmium, total selenium, total silver, and total and
dissolved zinc;
• Rio Blanco Creek (node: RBC02):
o Operations: none; and
o Post-Closure: total and dissolved cadmium, total silver and dissolved zinc;
• Bitter Creek (nodes: BC08, BC06, BC02):
o Operations: total cadmium and total selenium; and
o Post-Closure: total and dissolved cadmium, total silver and dissolved zinc;
• Bear River (node: BR06):
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o Operations: none; and
o Post-Closure: none.
IDM concluded that residual effects from changes in water quality would result in reduced abundance and
diversity of periphyton and benthic invertebrates. The residual effect was predicted to be moderate in
magnitude for Goldslide Creek, and low for Bitter and Rio Blanco creeks. IDM stated that benthic
invertebrate and periphyton populations appear to be thriving in the receiving water bodies, considering
the dynamic, hostile environment of these creeks, many which are naturally elevated in metals. As such,
IDM concluded that aquatic resources have high resilience and adaptability to potential effects from
changes in surface water quality. Goldslide Creek is the immediate receiving environment and subject to
the highest water quality parameter concentrations. Predicted increases in the COPC decline with distance
downstream in the Bitter Creek watershed. IDM concluded that residual effects would be localized,
restricted to the LSA, and have no far-reaching effects on regional productivity or diversity. Based on
model predictions for Surface Water Quality (and inferred effects on Sediment Quality), IDM stated that
the capacity of Goldslide, Rio Blanco and Bitter creeks to support a community of benthic organisms would
likely be maintained.
Reduced abundance and diversity from changes in sediment quality
Potential effects to Aquatic Resources from changes in sediment quality may occur through the physical
and chemical alteration of the sediment. A change in particle size distribution could reduce benthic habitat
quality for invertebrates, as coarse substrate (cobble and gravel) is preferred by most Plecoptera species
(the most common taxa in the LSA). Alteration of the particle size distribution can also affect rates of
adsorption of metals into sediment and colonization success of primary producers (periphyton). Increased
inputs of road salts can alter the concentrations of sodium and chloride ions in sediment pore water,
which, if concentrations are high enough, could shift the community structure in the receiving waters.
Increased sedimentation can also cause direct mortality of benthic organisms through smothering.
In the Application, IDM identified the COPC for Sediment Quality. During the Application Review, in
response to Working Group concerns (section 8.3), IDM re-evaluated the list of COPC. Based on IDM’s
analysis during the Application Review, the following COPC have potential effects on Aquatic Resources:
• Goldslide Creek:
o Operations: antimony, arsenic, cadmium, selenium and zinc; and
o Post-Closure: cadmium, copper, selenium, silver, and zinc;
• Rio Blanco Creek:
o Operations: none; and
o Post-Closure: cadmium, silver and zinc;
• Bitter Creek:
o Operations: selenium; and
o Post-Closure: cadmium, copper, selenium, silver and zinc;
• Bear River:
o Operations: none; and
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o Post-Closure: none.
IDM anticipates a reduction in periphyton and benthic invertebrate abundance and community health in
Goldslide Creek where exceedances of sediment quality guidelines are predicted, and determined those
effects would be low in magnitude, localized and have no far-reaching effects on regional productivity or
diversity. IDM stated that the capacity of Goldslide Creek to support a community of benthic organisms
would likely be maintained, based on the model predictions for surface water quality, and inferred effects
on sediment quality.
Reduced abundance and diversity from changes in streamflows
Flow in Goldslide Creek is predicted to greatly increase from baseline conditions during Operations, due to
the direct discharge from the Portal Collection Pond. The predicted flow is approximately 300 percent to
400 percent higher in winter and 11 percent to 24 percent higher during freshet and summer than baseline
conditions. The increased predicted flow observed in Goldslide Creek is observed to a lesser extent
downstream, with a maximum predicted increase in flow of up to seven percent in Bitter Creek during the
winter. During freshet and summer, the change in flow is predicted to be negligible in Bitter Creek.
The change in flow regime of Goldslide Creek during Operations would alter the physical habitat (stream
velocities, water depth, substrate) making it less suitable for supporting the benthic community. Increases
above mean peak flow are expected to pose limits on the productive capacity of benthic organisms, as
they would be subjected to higher velocities and flushing flows that would wash substrate (as well as the
organisms) downstream, thereby reducing the stability of habitat. Post-Closure, monthly flows in
Goldslide Creek are predicted to be up to seven percent higher than baseline conditions.
IDM concluded that residual effects from changes in streamflow resulting in reduced abundance and
diversity of periphyton and benthic invertebrates would be high in magnitude for Goldslide Creek. IDM did
not identify residual effects in Bitter Creek because peak flows in summer, determined to limit the
productive capacity of benthic invertebrates and periphyton, would not be exceeded. IDM concluded the
effect would be localized and have no far-reaching effects on regional productivity or diversity.
10.2.3.2 FISH AND FISH HABITAT
IDM identified planned discharges, runoff, atmospheric deposition and instream works as potential
pathways that could affect the Fish and Fish Habitat VCs. IDM identified seven potential effects on the Fish
and Fish Habitat VCs, as a result of reduced quality and quantity of fish and fish habitat due to:
• Increased fishing pressure;
• Change in aquatic resources;
• Change in sediment quality;
• Blasting;
• Habitat loss;
• Change in surface water quality; and
• Changes in streamflows.
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Increased fishing pressure
Increased fishing pressure could arise due to greater accessibility provided by the Access Road, and/or
Red Mountain personnel or their families engaging in recreational fishing. IDM stated that it would enforce
a no fishing policy for the workforce. IDM intends to control use of the Access Road for safety reasons, and
unauthorized road use would not be permitted. Nisga’a citizens and other Aboriginal Groups could
exercise their Treaty or Aboriginal right to fish, particularly for eulachon, in the lower reaches of the
Bear River. IDM concluded that no adverse residual effects are expected on Fish due to increased fishing
pressure.
Change in aquatic resources
Periphyton and benthic invertebrates form the basis of the aquatic food web, and changes to their
abundance or diversity can lead to trophic effects in the aquatic ecosystem that supports fish. Increases in
metal concentrations in benthic tissue, which, when fed on by fish, may cause bioaccumulation of
contaminants in the food chain. IDM determined that effects to Aquatic Resources are primarily limited to
Goldslide Creek, which is non-fish bearing, and located approximately five km from the upstream limit of
fish distribution in Bitter Creek. IDM concluded that benthic drift from Goldslide Creek into fish-bearing
reaches of Bitter Creek is unlikely to occur, and if it did occur, it would not constitute a significant
proportion of the food and nutrient inputs. IDM did not predict changes in benthic invertebrate abundance
in Bitter Creek would affect food availability for fish. IDM did not identify residual effects on Fish and Fish
Habitat from changes in periphyton and benthic invertebrates with the employment of mitigation
measures for Aquatic Resources, monitoring and adaptive management.
Change in sediment quality
Chemical changes to sediment quality may occur in fish bearing reaches of Bitter Creek, from changes in
surface water quality. Sediment runoff from the Mine Site would be limited primarily to Construction.
During Operations, non-contact water runoff would be directed away from developed areas by means of
natural or man-made diversion channels and routed to receiving environment watercourses. Changes to
the existing drainage patterns would be minimized. However, altered runoff routes may increase erosion
potential and sediment loading. Road runoff would occur during road construction and subsequent use.
This would increase erosion and sedimentation potential, particularly where the road is near a
watercourse, or where the road fords a watercourse. Increased sedimentation can cause direct mortality
of fish, a change in particle size distribution can increase exposure of benthic organisms to metals
contamination, which may be transferred through the food web to fish. IDM did not identify residual
effects on Fish and Fish Habitat from changes in sediment quality with the employment of mitigation
measures for Sediment Quality, including monitoring and adaptive management (as detailed in section 8
Water and Sediment Quality).
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Blasting
Potential effects on Fish and Fish Habitat from blasting occur through blasting residues, as well as vibration
and shockwaves from detonation of explosives. By-products from the detonation of explosives may include
ammonia (or similar compounds), which can be toxic to fish. Blasting vibration and shockwaves have the
potential to impact fish through physical effects on their tissues and organs, and indirectly by increased
sedimentation which can smother fish eggs. IDM would adhere to DFO’s Guidelines for the Use of
Explosives In or Near Canadian Fisheries Waters, and would not use ammonium nitrate-fuel oil mixtures in,
or near, water due to the production of toxic by-products. IDM did not identify residual effects on Fish and
Fish Habitat from blasting with the employment of mitigation measures, monitoring and adaptive
management (as detailed in section 11.2.4).
Fish habitat loss
IDM anticipates fish habitat loss where infilling for the Access Road is required in the Bitter Creek channel.
Engineering field surveys in 2017 identified six specific locations where infilling of Bitter Creek is proposed,
with a total area of approximately 1.05 ha. The largest of which is a 174 m section of the Access Road that
requires the realignment of Bitter Creek at the toe of a weak fractured bedrock face. In the Application,
IDM predicts that no net loss of habitat is expected, because the existing channel can accommodate the
annual range of flows, and realignment of the creek would not reduce the average channel width.
Approximately 2.7 ha of riparian habitat would be cleared adjacent to fish-bearing watercourses, the
majority of which occurs where the Access Road right-of-way intersects with the Bitter Creek riparian
buffer zone. Some of the disturbed riparian area would be re-vegetated post-Construction, although
maintenance of a maximum canopy height would be necessary to maintain slight lines along the road
during Operations. IDM stated that the Access Road would be deactivated prior to the end of Closure,
using forestry practices, and concluded that riparian vegetation would revert to near baseline conditions.
IDM determined that a loss of habitat through infilling for road construction and riparian habitat loss could
lead to a reduction in the population of Dolly Varden char. Replacement habitat would become available
when the channel is realigned. However, IDM acknowledged that it may not be the same quality or type of
habitat. In the Application, IDM committed to replanting riparian areas, where possible, and reclaiming at
Closure. IDM acknowledged there is some uncertainty because fish utilization of the affected areas and the
resulting importance of these areas is not fully quantified. IDM stated the risk of affecting ecological
conditions that support populations relative to existing baseline is low to negligible because the areas lost
(approximately 1.05 ha) represent a very small proportion of the available habitat. IDM concluded that
residual effects are low in magnitude, and the habitat that would be lost does not provide critical function
that could not be provided elsewhere in the LSA. IDM stated that fish use at this location is likely limited to
migration, and juvenile rearing in the side channel and slow moving areas along the creek margins. IDM
concluded that ecological conditions that support fish habitat relative to existing baseline would be
maintained.
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Change in surface water quality
Potential effects to fish from changes in surface water quality arise if fish are exposed to water borne
contaminants. Pathways which contribute to changes in water quality include changes in metal
concentrations, nutrient loading, acidity (pH), TSS, hydrocarbons and water hardness. IDM did not predict
residual effects on surface water quality due to road runoff, non-contact water and aerial deposition.
In the Application, IDM predicted that several water quality parameters would exceed CCME or BC WQGs
due to mine and/or TMF discharge, and identified a subset of parameters as COPC. During the Application
Review, in response to Working Group concerns (section 8.3), IDM re-evaluated the list of COPC. Based on
IDM’s analysis during the Application Review, the following COPC were identified in Bitter Creek during
Operations and Post-Closure with potential effects on Fish and Fish Habitat:
• Cadmium (Post-Closure): IDM determined the exceedances of the BC WQG are marginal, and
therefore adverse effects on Dolly Varden char from water-borne exposure to this contaminant is
expected to be low. Furthermore, exceedances are seasonal (spring/summer), thereby limiting the
potential for chronic effects on Dolly Varden char;
• Selenium (Operations and Post-Closure): IDM stated that the exceedances are largely due to
background concentrations, which exceeded guidelines in both the water and sediment. IDM
determined the likelihood of adverse effects to fish in Bitter Creek is low, as selenium exceeds
BC WQG from September to March/April and overwintering habitat is limited in the Bitter Creek
watershed and is characterized as poor to absent throughout. IDM concluded that bioaccumulation
and associated dietary uptake by fish are expected to be low because Bitter Creek is a fast moving,
lotic system;
• Silver (Post-Closure): IDM stated that an effect to fish in Bitter Creek is considered highly unlikely
as concentrations would not exceed BC WQG and exceedances of the CCME guideline are small and
occur during six months of the year; and
• Zinc (Post-Closure): IDM stated that zinc exceedances are predicted to occur during April to July
when water hardness is lower. However, the overall potential for zinc toxicity to fish is expected to
be low given the seasonal frequency and small magnitude of exceedance of the BC WQG.
Goldslide Creek is subject to the highest water quality parameter concentrations and IDM predicted
increases in the COPC to decline with distance downstream in the Bitter Creek watershed. IDM concluded
that the highest quality Dolly Varden char spawning and rearing habitat occurs in Bitter Creek side
channels and at tributary inflows, which could limit the exposure of eggs and early life stages to peak
concentrations of COPC. Under baseline conditions, IDM noted that Dolly Varden char in Bitter Creek are
exposed to elevated background metal concentrations, and that Dolly Varden char could adapt to changes
in water quality because of their preferences for areas where streamflow is diluted by tributary inflows, as
well as their natural resilience.
IDM concluded that changes in surface water quality, selenium exceedances in particular, may affect Dolly
Varden char in Bitter Creek through water-borne exposure. IDM noted that discharges and predicted
guideline exceedances occur on an intermittent basis, such that effects on Dolly Varden char may not
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occur during periods where there are no discharges. IDM concluded that residual effects on fish (Dolly
Varden char), would be low in magnitude, localized and have no far-reaching effects on regional
productivity or diversity. Ecological conditions that support fish populations relative to existing baseline
would be maintained. IDM recognized uncertainties in the water quality modelling and concentrations
may be higher than predicted. Where there were uncertainties in the water quality model input
assumptions, IDM stated that reasonably conservative assumptions were made to address those
uncertainties and reduce risk.
Changes in streamflow
Potential activities that are likely to influence streamflow include dewatering of the underground mine,
construction of surface water management facilities, and use of water for mine-related activities (for
example, dust suppression, freshwater for the Process Plant).
During Construction, IDM concluded that flow changes would be negligible, and flow changes during
Post-Closure would not exceed 10 percent, which is within the natural range of flows and considered to
have a low probability of residual effects on Fish and Fish Habitat. The maximum flow reduction in all
watercourses throughout mine life is 2.7 percent, which occurs in Goldslide Creek in December and
February.
During Operations, IDM predicted flow in Goldslide Creek would increase up to 400 percent due to the
direct discharge from the Portal Collection Pond. The increased flow in Goldslide Creek would add volume,
to a much lesser extent, to Bitter Creek. The maximum predicted increase in flow in January and December
is five percent and four percent at the BC06 and BC02 sampling locations, respectively. During freshet and
summer the change in flow is predicted to be negligible in Bitter Creek. IDM noted that the increased flow
during Operations for the winter is much less than the peak flows during the summer in Bitter Creek, and is
not expected to have any effect on the geomorphology of the stream channel.
Potential effects to Fish and Fish Habitat from changes in flow (that is, stream velocities, water depth and
substrate) include altered habitat conditions, flushed eggs or fry downstream, or avoidance of certain
areas that would otherwise be used for refuge or foraging. Dolly Varden char egg incubation occurs over
the winter period, and increases in flow could therefore effect incubating eggs and fry emergence timing.
Increased winter flows may improve the availability of overwintering habitat (deeper areas that do not
freeze to bottom) for juveniles. Although effects on Dolly Varden char life stages may occur as a result of
winter flow increases in Bitter Creek, IDM predicted that residual effects would be low in magnitude,
localized and have no far-reaching effects on regional productivity or diversity. IDM concluded that
ecological conditions that support fish populations relative to existing baseline would be maintained.
IDM acknowledged that uncertainties are inherent in the water quantity (flow) modelling, and model
predictions are dependent on numerous input sources. Further uncertainty arises from qualitatively
predicting how changes in stream flow lead to an effect on Fish and Fish Habitat. Where there were
uncertainties in the model input assumptions for flow predictions, IDM stated that reasonably
conservative assumptions were made to address uncertainties and reduce risk.
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10.2.4 MITIGATION PROPOSED IN THE APPLICATION
IDM noted that mitigation measures measures to address potential effects on the Hydrology, Surface
Water QuaIity, and Sediment Quality VCs (as described in Section 8 Water and Sediment Quality of this
Report) also apply to Aquatic Resources and Fish and Fish Habitat, in addition to the following key
mitigation:
• Design Mitigation;
• Regulatory Requirements;
• BMPs;
• Monitoring; and
• Implementation of Environmental Management and Monitoring Plans:
o AMP;
o Air Quality and Dust Management Plan;
o (AEMRP;
o Erosion and Sediment Control Plan;
o Explosives Management Plan;
o FMP;
o Hazardous Materials Management Plan;
o Mine Closure and Reclamation Plan;
o Material Handling and ML/ARD Management Plan;
o Site Water Management Plan;
o Spill Contingency Plan;
o Tailings Management Plan;
o Terrain and Soil Management Plan; and
o Vegetation and Ecosystems Management Plan.
Increased Fish Pressure
•
•
•

Implement a no fishing policy for the Red Mountain workforce;
Monitor and control access along the Access Road, including a gate at the entrance; and
Work closely with NLG to monitor any effects to Aboriginal fisheries, especially with respect to
eulachon in Bear River.

Change in Sediment Quality
•
•
•
•

Apply BMPs as outlined in management plans, including the Site Water Management Plan and
Erosion and Sediment Control Plan;
Conduct works in or near fish-bearing waters within the Reduced Risk Work Window for instream
works (that is, timing window) for Dolly Varden char in Bitter Creek (June 1 to August 31);
Install clear span bridges where the Access Road crosses Roosevelt and Cambria creeks, and
Hartley Gulch during the Reduced Risk Work Window; and
Conduct culvert maintenance in accordance with DFO BMPs measures for working in or near water.
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Blasting
•
•
•

Conduct blasting in accordance with DFO’s Guidelines for the Use of Explosives In or Near Canadian
Fisheries Waters;
Prohibit the use of ammonium nitrate-fuel oil mixtures in, or near, water due to the production of
toxic by-products (ammonia); and
Capture runoff and divert to the Portal Collection Pond (for settling) or the TMF (for treatment)
prior to discharge.

Habitat Loss
•
•
•

Minimize the Project footprint and number of stream crossings required;
The Access Road would follow the existing road alignment, and crosses two fish bearing tributaries,
where clearspan bridges would be installed; and
Fisheries Offsetting Plan, as part of IDM’s application for Fisheries Act authorization, to compensate
for fish habitat loss in Bitter Creek.

Change in Surface Water Quality
•

•

Sequester all mine and site contact water prior to entering the aquatic environment. Mine Site
discharge and contact water would be directed to a collection pond for settling before discharge
into Goldslide Creek. Excess TMF supernatant and all contact water would be treated to meet
MMER requirements, prior to discharge into Bitter Creek. Groundwater seepage from the TMF
would be collected in two Seepage Collection and Recycle Ponds and pumped back to the TMF; and
Project activities related to fuels, oils and other hydrocarbons would employ BMPs for machinery
operation, maintenance, refueling and secondary containment systems.

Changes in Streamflow
•
•
•

10.3

Construct site water management infrastructure;
Limit withdrawal to no more than 10 percent of stream flows; and
Monitor stream flow during Operations to determine whether additional measures are needed as
mining continues.

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

During Application Review, the Working Group, including NLG, raised concerns about the potential effects
of Red Mountain on the Aquatic Resources, Fish, and Fish Habitat VCs.
Baseline Studies
NLG and ENV raised concerns about insufficient baseline benthic invertebrate and fish tissue data. NLG
requested additional benthic invertebrate tissue sampling, with sufficient sampling effort and replicates, at
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potential monitoring sites be conducted in 2018. NLG raised concerns that some fish tissue sampling sites
were not co-located with the aquatics, sediment and water quality data sites; a target life history stage
sampling plan was not implemented; and mature females were not sampled or targeted to inform egg
tissue contaminant concentrations. NLG were also concerned that liver and gonad data was not collected.
IDM acknowledged that liver size and gonad size information were not collected and that these
samples would be collected as part of an aquatics and fish sampling program to be conducted prior
to Construction and Operations, in consultation with NLG, to support IDM’s proposed Aquatic Effects
Monitoring Program. In response to the concerns raised, IDM stated that various media (that is,
sediment, benthic tissue, fish tissue) would be collected prior to the commencement of Construction
(that is, 2018 baseline). These baseline data would be used to generate various site-specific scenarios
using existing bioaccumulation models for selenium in aquatic food chains and support comparisons
to predictions and future results from the Aquatic Effects Monitoring Program.
The EAO is of the view that the issue discussed is adequately resolved for the purposes of the EA. The
EAO proposes Condition 30 Baseline Data Collection, which includes periphyton, macrophyte,
benthic invertebrate and fish tissue data sampling prior to Construction to inform Condition 33
Aquatic Effects Management Plan, Condition 32 Selenium Ecological Risk Assessment, and
Condition 22 Human Health Monitoring and Management Plan. Condition 33 Aquatic Effects
Monitoring Plan would include requirements for IDM to conduct bioaccumulation modelling of
contaminants, identify the means by which concentrations of bio-accumulative contaminants in fish,
periphyton, macrophytes and benthic invertebrates would be monitored, and provide remedial
actions should the study find excessive concentrations of bio-accumulative contaminants.
NLG raised concerns about IDM’s fish habitat suitability and quality classification, and that standard
assessment criteria and nomenclature was not followed. NLG also noted there is not a complete
understanding of available/potential overwintering habitats in Bitter Creek because they have not been
identified (total area and location) in baseline data, and specific overwintering habitat area requirements
for Dolly Varden char to sustain their population in Bitter Creek are not understood.
IDM confirmed the assessment was based on the fish species and life stages known to be present at
the stream site or in the reach in question. For Bitter Creek, the only species present is Dolly Varden
char, and therefore the habitat assessment was conducted based on the habitat preferences of the
life history stages of Dolly Varden char. Habitat was first categorized based on type (that is,
spawning, rearing, migration, overwintering) and then the quality of the habitat (that is,
poor/marginal, fair/moderate, or good) was assigned based on physical habitat characteristics. IDM
acknowledged that baseline information is not robust enough to determine overwintering habitat in
Bitter Creek. The authors of the baseline report based their assessment on professional knowledge
acquired over 20+ years of fisheries experience and physical habitat data (for example, water depth,
velocity, substrate, cover) collected following Resources Information Standards Committee’s (RISC)
Reconnaissance 1:20,000 Fish and Fish Habitat Inventory Procedures and the Forest Practices Code
Fish-stream Identification Guidebook.
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During the Application Review, DFO made a “serious harm to fish” determination under the Fisheries Act,
and confirmed that IDM would require authorization from DFO with mitigation and offsetting to maintain
or improve the ongoing productivity of fisheries. Federal information requests were issued by the
CEA Agency in relation to fisheries assessments, fish habitat (including requests for detailed maps showing
Bitter Creek and Bitter Creek tributary habitat, site-specific habitat) and fish use. The CEA Agency also
requested a summary of the areas of fish habitat, including riparian habitats, as well a conceptual habitat
offsetting plan.
IDM responded with a report summarizing additional fisheries baseline assessment work conducted
in 2017 that was not included in the Application. The May 2017 field visit assessed fish habitat where
the Access Road would encroach on Bitter Creek and ground-truthed the fish-bearing status of road
crossing sites. The larger of two unnamed tributaries to Bitter Creek, a section of which would be lost
under and upstream of the TMF was determined to be non-fish-bearing, owing to a series of drops
and chutes in the lower reach that prohibit fish passage. The purpose of the fall 2017 field work was
to conduct spawning assessments on Bitter Creek, targeting the Dolly Varden char spawning period.
No evidence of spawning activity was found on either of the survey dates. In response to the
CEA Agency concerns, IDM also provided an updated assessment for the Access Road, Transmission
Line and TMF, including detailed maps and summaries of fish habitat and fish use, and a conceptual
habitat offsetting plan.
Upon review of the conceptual offsetting plan, NLG raised concerns that the plan was incomplete
and insufficient. The EAO is of the view that the issue discussed is adequately resolved for the
purposes of the provincial EA, and that the plan would be refined under the federal Fisheries Act
process. The EAO understands that the CEA Agency was satisfied with the information provided by
IDM, and noted that the conceptual habitat offsetting plan was sufficient for this stage of the EA.
Contaminants of Potential Concern
NLG, ENV, and the CEA Agency raised concerns about residual effects on Aquatic Resources and Fish and
Fish Habitat due to changes in surface water quality, predicted by the Water and Load Balance model.
With mitigation measures implemented, the model predicts that some water quality parameters would
exceed BC WQG in Goldslide, Rio Blanco, and Bitter creeks. NLG and ENV noted that while the benthic and
fish community may be adapted to the baseline elevated water and sediment metal concentrations, this
does not mean that they are adapted to greater metal loads from Red Mountain. NLG suggested that the
proposed mitigation measures be revaluated for ways to reduce exceedances for COPC in the receiving
environment.
IDM responded that proposed mitigation measures to reduce exceedances for COPC in the receiving
environment were developed using a stepwise approach to avoid, minimize and mitigate potential
effects to surface water quality. The measures were refined based on iterations of the Water Load
and Balance model and incorporated practical techniques and BAT to reduce exceedances for COPC.
Examples include water treatment of discharge to the receiving environment to meet MMER limits, a
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cyanide destruction circuit, and recycling of process water to the maximum practical extent. The
measures are considered effective for reducing exceedances for COPC in the receiving environment
as much as practically possible. The Aquatic Effects Monitoring Program would monitor the
effectiveness of mitigation measures, and include the provision of additional mitigation or adaptive
management strategies, if required.
The EAO notes there is uncertainty around the potential effects on aquatic life as a result of the
predicted changes to surface water quality, specifically in relation to the potential combined effect of
increased concentrations of numerous parameters, a receiving environment with an unknown
assimilative capacity, and substantial increases in some parameters that do not exceed BC and/or
CCME guidelines. The EAO proposes Condition 35 Site Water Management, which would require IDM
to manage non-contact water and contact water to minimize the interaction between one another.
The EAO also proposes Condition 36 Cyanide Management Plan which would describe the means by
which IDM would monitor and treat cyanide-containing effluent prior to discharge, and identify
cyanide concentrations that would trigger the need for additional effluent treatment. The EAO
proposes Condition 31 Water Quality Management, which would require IDM to treat effluent for
COPC influenced by Red Mountain to ensure downstream water quality does not exceed either
BC WQG, Science Based Environmental Benchmarks or Water Quality Objectives. The EAO also
proposes Condition 33 Aquatic Effects Monitoring Plan, outlining requirements for monitoring water
quality and adaptive management, and Condition 13 Environmental Monitoring Committee to
ensure that possible issues, such as the development of water quality thresholds and mitigation
measures, are discussed early on with NLG and the relevant regulatory agencies.
NLG and ENV raised concerns about the potential effects of increased selenium concentrations in benthic
invertebrates and fish. Selenium concentrations are predicted to be above the BC and/or CCME WQG in
Goldslide, Rio Blanco and Bitter creeks, and above background concentrations in the Bear River. Although
bioaccumulation of selenium is most pronounced in lentic, slow moving environments (not Bitter Creek
which is predominantly fast moving), periphyton and benthic invertebrates have elevated selenium
present in tissue samples which indicate that the Bitter Creek system is sensitive to selenium uptake. In
addition, Bear River becomes more lentic further downstream, which could facilitate selenium
bioaccumulation. Due to the complicated nature of selenium bioaccumulation, NLG requested a specific
plan to address selenium and an adaptive management framework.
In response, IDM indicated that selenium is predicted to exceed BC WQG downstream of the mine
site due to its presence in waste rock. IDM would monitor discharge as per the Site Water
Management Plan. Monitoring and adaptive management strategies for water quality would be
implemented and selenium would be monitored in effluent and in various compartments of the
receiving environment as part of the Aquatic Effects Monitoring Program (for example, receiving
waters, periphyton, benthic and fish tissue), and a Selenium Management Plan would be developed
and implemented by IDM.
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The EAO is of the view that the issue discussed is adequately resolved for the purposes of the EA. The
EAO proposes Condition 31 Water Quality Management and Condition 33 Aquatic Effects Monitoring
Plan. The EAO also proposes Condition 32 Selenium Ecological Risk Assessment to be completed
prior to Construction which would identify if there is a risk to aquatic resources from selenium. This
information would inform subsequent monitoring and adaptive management, as well as potential
regulatory requirements for Red Mountain. The EAO notes that a Site Water Management Plan
would be required by EMPR during MA permitting.
NLG and ENV raised concerns about mercury concentrations, in particular that mercury concentrations
were often below detection limits for benthic invertebrate and periphyton samples and the detection
limits were higher than the CCME tissue guideline for mercury due to various factors identified (for
example, dilutions, limited sample volume, high moisture or interferences). NLG is concerned that it is
unknown whether mercury concentrations in benthic invertebrate and periphyton tissues exceeded the
CCME guideline for protection of wildlife consumers of aquatic biota at some sites. Mercury
concentrations in periphyton did exceed the CCME guideline at sampling locations BC04, BC08, AC02 and
BR08, although it is unknown what percentage of the total mercury measured is methylmercury, which the
CCME guideline is based on.
IDM confirmed that the laboratory could not test to detection limits required for guidelines of
mercury and selenium. For the mercury analysis, the resulting detection limits were above the CCME
guideline. The actual concentration of mercury in benthic invertebrate tissues could be below
guidelines, but there was insufficient sample volume to allow the required detection limit. This issue
arises from the low abundance of benthic invertebrates in Bitter Creek and Bear River. This poses a
challenge for future comparisons aimed at determining if metal concentrations in tissues are
changing, as an accurate determination of the baseline benthic tissue metal concentrations is limited
by the low productivity of these systems. IDM committed to efforts to collect sufficient sample
volumes of benthic invertebrates to conduct baseline metal concentration analysis. ENV also
provided information for laboratories that are able to test lower volume samples. Ongoing
monitoring at the site, required though the Aquatic Effects Monitoring Program and the Water
Quality Monitoring Plan, would continue to monitor for these parameters throughout the life of the
mine. IDM would conduct ongoing monitoring at the site which would incorporate appropriate
detection limits for mercury and include testing for methylmercury. The Aquatic Effects Monitoring
Program would include testing sediment samples for mercury.
The EAO is of the view that the issue discussed is adequately resolved for the purposes of the EA. The
EAO proposes Condition 30 Baseline Data Collection, including sampling of benthic invertebrates, to
be completed prior to Construction. Recognizing that sufficient sample volume would be necessary
for the required detection limit for mercury analysis, this has also been identified as a topic to be
discussed by the Environmental Monitoring Committee (Condition 13), which the EAO proposes to
ensure that possible issues are discussed early on with the EAO, NLG, and the regulatory agencies.
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Fish Habitat
DFO requested more detailed information about how predicted changes in streamflow, as a result of
Red Mountain discharges, would affect fish habitat quantity and quality in Bitter Creek.
IDM indicated that the greatest changes in flow are predicted to occur during Operations, in the
winter months (that is, low flow period) in Bitter Creek. Maximum monthly flow increases occur
because of mine discharge into Goldslide Creek. Increases in flow are not predicted to exceed a
10 percent change from baseline, during average or wet conditions. During a dry year, increases in
flow of 10 percent or greater are predicted to occur at sample sites BC06 and BC02 during
November, December and January. As BC06 is the most upstream fish-bearing site (that is, closest to
the source of flow input), the increases are largest at that site (15 percent to 22 percent). With
accretion, these increases in flow are smaller at BC02 (10 percent to 14 percent). Maximum monthly
(that is, the month that had the highest change) flow reductions are 1 percent or less at the
fish-bearing sample sites for all three conditions (that is, average, dry and wet).
During a dry year, under natural conditions, lower-than-average winter flows can result in a
reduction in overwintering habitat (for example, fewer deeper areas that do not freeze to bottom).
Increases in flow as a result of Red Mountain may therefore increase the quantity of available
overwintering habitat. Dolly Varden char egg incubation occurs over the winter period and increases
in flow could potentially affect incubating eggs and fry emergence timing. However, increases in flow
during a dry year would shift winter flow levels closer to conditions during an average year. Thus,
effects from flow increases during a dry year could be beneficial to Dolly Varden char overwintering
habitat.
IDM noted that results from baseline studies indicate that overwintering habitat is limited in the
Bitter Creek watershed and is characterized as poor to absent throughout. Availability of
overwintering habitat is likely a bottleneck to fish production in Bitter Creek and is potentially
compounded during a dry year. Increases to flow resulting from Red Mountain discharges during
winter could improve poor conditions created by lower flows observed during baseline studies.
The EAO is of the view that the issue discussed is adequately resolved for the purposes of the EA. The
EAO agrees that the loss of fish habitat in Bitter Creek could be offset through implementation of the
proposed Fish Habitat Offsetting Plan, subject to approval of DFO, as required for a Fisheries Act
authorization. The EAO notes that the provincial WSA also applies for the protection of water
resources and aquatic ecosystems.
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10.4

CHARACTERIZATION OF RESIDUAL EFFECTS

In characterizing the residual effects of Red Mountain, the EAO has considered the mitigations proposed
by IDM, including a no fishing policy, erosion and sediment control, reclamation, and an AEMRP, as well as
the reduce-risk timing windows for construction in or near fish-bearing waters, DFO’s BMPs for working
near water and guidelines for the use of explosives, and habitat offsetting plan. The EAO has also
considered in its analysis the proposed conditions and proposed requirements in the CPD, should
decision-makers issue an EAC. The EAO notes that IDM would be required to undertake work in
accordance with the federal Fisheries Act, and provincial WSA, EMA, MA and all requirements related to
federal and provincial permits or authorizations.
Based on information and input received during the EA process, the EAO concludes that Red Mountain
would result in the following residual adverse effects:
• Aquatic Resources:
o Reduced periphyton and benthic invertebrate habitat quantity and quality due to habitat
loss, decreased surface water quality, decreased sediment quality, and changes in
streamflows;
• Fish and Fish Habitat:
o Reduced fish habitat quantity and quality due to instream and riparian habitat loss or
alteration, increased streamflow, and decreased surface water quality; and
o Indirect effects on Dolly Varden char due to changes to periphyton and benthic
invertebrates.
To address uncertainty in the assessment and effectiveness of mitigation measures, the EAO proposes
certificate conditions for:
• Condition 13 Environmental Monitoring Committee;
• Condition 14 Construction Environmental Management Plan (including erosion and sediment
control, material handling and ML/ARD handling, spill response);
• Condition 26 Workforce Policy;
• Condition 30 Baseline Data Collection;
• Condition 31 Water Quality Management;
• Condition 32 Selenium Ecological Risk Assessment;
• Condition 33 Aquatic Effects Monitoring Plan;
• Condition 35 Site Water Management; and
• Condition 36 Cyanide Management Plan.
The EAO’s characterization of the expected residual effects is summarized below, as well as the EAO’s level
of confidence in the effects determination (including their likelihood and significance).
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Table 40: Summary of Residual Effects for Aquatic Resources
Criteria

Assessment
Rating

Rationale

Context

Neutral to
Low Resilience

Magnitude

Low to High

Benthic habitat in mainstem Bitter Creek is subject to more frequent natural
disturbance from scouring, bedload movement and sediment loading, with conditions
that may be naturally unsuitable for supporting large, diverse benthic invertebrate
communities. Waterbodies in the LSA are dynamic, and many have elevated metal
concentrations. The receiving environment could also be a system that is already near
its limit with an unknown assimilative capacity for additional loading, and the
periphyton and benthic invertebrates are possibly less resilient and more sensitive.
Benthic invertebrates in Bitter Creek are low in abundance and are predominantly
from the order Plecoptera, which is sensitive to disturbance.
Approximately 1.16 ha of periphyton and benthic invertebrate habitat loss is
predicted due to the Access Road construction in Bitter Creek, and two-unnamed
watercourses under the TMF. Habitat loss is unlikely to be distinguished from
baseline case conditions. Residual effects on Aquatic Resources due to habitat loss
are predicted to be low in magnitude.
Based on conservative assumptions, sediment quality parameters may exceed BC or
CCME SQG in Goldslide (antimony, arsenic, cadmium, copper, selenium, silver, zinc),
Rio Blanco (cadmium, silver, zinc), and Bitter (cadmium, selenium, silver, zinc) creeks.
Long-term accumulated contaminant levels may be incorporated into the aquatic
food web if sediments become re-suspended or are bioavailable. Residual effects on
Aquatic Resources due to reduced sediment quality are predicted to be low to
moderate in magnitude.
Five surface water quality parameters (cadmium, copper, selenium, silver, zinc) are
expected to exceed BC WQG by more than 30 percent during Operations and/or
Post-Closure in Goldslide, Rio Blanco and Bitter creeks. It is noted that some
exceedances are due in part to elevated background concentrations. There are also
numerous parameters that are predicted to exceed baseline conditions by substantial
amounts (>1000 percent in some cases), but would not exceed CCME or BC WQG or
be considered COPC. Although these increased concentrations are not expected to
cause direct impacts on their own, they still contribute to stress on the receiving
environment, and there is some uncertainty in the resilience of periphyton and
benthic invertebrates to the increased concentrations. Residual effects on Aquatic
Resources due to reduced surface water quality are predicted to be moderate in
magnitude.
Goldslide Creek, in particular, is expected to experience large increases in stream flow
during Operations (for example, 300 – 400 percent during winter months; 11 – 24
percent during freshet and summer) which may alter physical habitat (stream
velocities, water depth and substrate) and be less suitable for benthic communities.
Residual effects on Aquatic Resources due to changes in streamflow are predicted to
be high in magnitude.
Overall, reduced abundance and diversity of periphyton and benthic invertebrates
due to habitat loss, reduced sediment quality and surface water quality, and
increased streamflow is predicted to have a low to high magnitude effect.
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Extent

Duration

Frequency

Reversibility

Likelihood

Significance
Determination

Assessment Report

Local

Residual effects associated with habitat loss, sediment quality, and changes in
streamflow are limited to the LSA, including the TMF footprint, Access Road, and the
local receiving environment of Goldslide, Rio Blanco and Bitter creeks. Changes in
sediment quality concentrations, associated with changes in surface water quality,
are expected to vary widely along the stream channels due to fluvial processes,
including variable deposition and scouring.

BC and CCME WQG exceedances are not predicted for Bear River; however,
Red Mountain is predicted to increase the concentrations of several parameters
above background. Decreased water quality and BC and CCME WQG exceedances are
expected to be primarily in the LSA where Red Mountain has direct interaction with
watercourses. The extent of residual effects is predicted to be local.
Permanent
The duration of residual effects due to habitat loss, and surface water and sediment
quality are predicted to be permanent, as they are unlikely to recover to baseline
conditions and expected to extend beyond Post-Closure. There is a subset of COPC
identified for surface water quality in Goldslide Creek that are only predicted during
Operations and considered long-term in duration. Residual effects associated with
increased stream flow in Goldslide Creek are long-term in duration, occurring
throughout Operations.
Continuous
Residual effects associated with habitat loss, sediment quality and increased stream
flow are continuous. Sediments would integrate and accumulate metals loading from
mine discharges and groundwater during the life of the mine; therefore, periphyton
and benthic invertebrates would be continuously exposed to altered sediment
quality. Aquatic Resources would be subject to altered flows in Goldslide Creek every
month of the year through Operations. Residual effects associated with surface water
quality are considered continuous; however, it is acknowledged that exceedances
may not occur during periods where there are no discharges and maximum
concentrations are not predicted for all months.
Irreversible
Residual effects on periphyton and benthic invertebrates related to habitat loss, and
sediment and surface water quality are considered irreversible. However, there is a
subset of COPC identified for surface water quality in Goldslide Creek that are only
predicted during Operations and considered reversible. Complete reversibility of
sediment quality and water quality is unlikely or very far into the future. Residual
effects associated with increased streamflow are considered reversible because the
flow regime is expected to return to baseline levels in Goldslide Creek after
Operations.
The likelihood of residual effects on Aquatic Resources due to habitat loss, reduced surface water and
sediment quality and increased streamflow is high. It is likely that benthic invertebrates would be
present in areas that would be infilled for the Access Road and TMF; although depending on the time
of construction some watercourse may be dry. Reduced surface water quality and changes streamflow
is expected. In particular, Goldslide Creek is expected to be affected by the highest sediment and water
quality parameter concentrations and greatest increase in flows compared to Bitter Creek.
The EAO considered the six factors, and gave weight to the magnitude, extent and reversibility of
potential effects. In the EAO’s characterization of residual effects, changes to surface water quality and
sediment quality in comparison with guidelines were considered as well as the extent to which those
changes could result in effects to aquatic life. An increase in streamflow is predicted to result in a high
magnitude effect; however, it is localized in Goldslide Creek, and reversible. There are no predicted farreaching effects on regional productivity or diversity of periphyton and benthic invertebrates. In
consideration of applicable provincial (EMA and MA) and federal (Fisheries Act and MMER) legislative
requirements, conditions identified in the Table of Conditions, and other key mitigation measures, the
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Confidence

EAO concludes that Red Mountain is not likely to result in significant adverse residual effects on
Aquatic Resources.
There is a moderate level of confidence in the likelihood and significance determinations based on the
data provided and the analytical techniques used to support the assessment. However, the baseline
periphyton and benthic invertebrate tissue sampling program provided limited data and reduced the
confidence in the predictions of surface water and sediment quality related effects on periphyton and
benthic invertebrate tissue metal concentrations and bioaccumulation (for example, selenium).
There is some uncertainty around the potential impacts on aquatic life as a result of the predicted
changes to surface water quality. Specifically in relation to the potential combined effect of increased
concentrations of numerous parameters, a receiving environment with an unknown assimilative
capacity, and substantial increases in some parameters that do not exceed BC and/or CCME guidelines.
Although the upper case scenario may be too conservative to be reasonable, there is still inherent
uncertainty that the base-case model used for the assessment is not conservative enough under some
conditions and resulting water quality results could be higher for some parameters. Given the COPC
identified for Red Mountain, IDM’s commitment to water treatment as needed, and the environmental
setting at the site, it is unlikely that residual effects are significant. Additional baseline data collection
and modelling during EMA and Mines Act permitting would refine the surface water quality predictions
and characterize these uncertainties.

To address this data gap, the EAO proposes Condition 30 Baseline Data Collection, including periphyton
and benthic invertebrate tissue sampling and analysis, to be conducted prior to Construction.
Condition 31 Water Quality Management is proposed to ensure all effluent is treated and downstream
quality is maintained. All discharges would also be required to meet EMA discharge permit conditions,
if a permit was issued for Red Mountain. The EAO proposes Condition 33 Aquatic Effects Monitoring
Plan to monitor surface water and sediment quality, and downstream effects on aquatic resources.
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions).

Table 41: Summary of Residual Effects for Fish and Fish Habitat
Criteria

Assessment
Rating

Rationale

Context

Neutral to
Low Resilience

Change in fish habitat quality and quantity: Dolly Varden char use in Bitter Creek is
primarily migration, with juvenile rearing in the slow moving areas along the creek
margins and in the side channel. The habitat in Bitter Creek affected by the
Access Road construction does not provide critical function for Dolly Varden char
that could not be provided elsewhere in the LSA. Dolly Varden char egg incubation
occurs over the winter period, and increased streamflow in Bitter Creek in the
winter could affect incubating eggs and fry emergence timing. The abundance of
the Dolly Varden char population is impacted by current water quality conditions
and past mining exploration activities. The receiving environment is possibly less
resilient and more sensitive to predicted increases in COPC as a result of
Red Mountain, as Dolly Varden char are currently exposed to elevated background
metal concentrations. Depending on the nature of the contaminants (for example,
metals, nutrients, TSS), predicted concentrations, the timing of discharge releases,
the resilience of fish exposed to those contaminants, the effects may be lethal or
sub-lethal. Dolly Varden char are understood to be the least sensitive freshwater
fish species for which selenium effects have been measured.
Change to periphyton and benthic invertebrates: Periphyton and benthic
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Magnitude

Change in fish
habitat
quality and
quantity: Low
to Moderate
Change to
periphyton
and benthic
invertebrates:
Low

invertebrates form the basis of the aquatic food web, and changes to these aquatic
resources can lead to trophic effects in the aquatic ecosystem that support fish.
Increased concentrations of metals in benthic tissue, when fed on by fish, can also
lead to increased bioaccumulation in the food chain. In Bitter Creek, baseline
studies have found low benthic invertebrate abundance, and those samples were
dominated by benthic invertebrates from the order Plecoptera, which is
understood to be sensitive to disturbance.
Change in fish habitat quality and quantity: A decrease in available instream
habitat (1.05 ha) and riparian habitat (2.7 ha) is anticipated due to the Access Road.
DFO determined that an authorization under the Fisheries Act would be required,
including an Offsetting and Compensation Plan. In consideration of the requirement
for fish habitat offsetting, residual effects on Fish and Fish Habitat due to habitat
loss is predicted to be low in magnitude. An increase in winter (January and
December) flow of approximately five percent is predicted for Bitter Creek during
Operations, due to mine discharge into Goldslide Creek. Dolly Varden char egg
incubation occurs over the winter period, during low flow, and increases in flow
could result in adverse effects on incubating eggs and fry emergence timing by
flushing eggs or fry downstream. Increased winter flows may also increase the
availability of overwintering habitat for juvenile Dolly Varden char. Residual effects
to Fish and Fish Habitat due to increased streamflow is predicted to be low in
magnitude as it is measureable, but likely within the natural variation experienced
by fish in Bitter Creek.
Four COPC (total and dissolved cadmium, total selenium, total silver and dissolved
zinc) are expected exceed CCME and/or BC WQG in Bitter Creek, and affect fish
through water-borne exposure. There are also numerous parameters that are
predicted to exceed baseline conditions by substantial amounts (>1000 percent in
some cases), but would not exceed CCME or BC WQG or considered to be COPC.
Although these increased concentrations are not expected to cause direct impacts
on their own, they still contribute to stress on the receiving environment, and there
is some uncertainty in the resilience of periphyton and benthic invertebrates to the
increased concentrations. The residual effect of the surface water quality
exceedances on Dolly Varden char depends on the life stage, and length of
exposure to each contaminant. The residual effect is expected to be moderate in
magnitude because total silver (Post-Closure), total selenium (Operations),
dissolved zinc (Post-Closure) are predicted to exceed BC WQG by more than
30 percent; however, the fish habitat affected is not considered limited or essential
habitat.
Change to periphyton and benthic invertebrates: In Bitter Creek, changes to
periphyton and benthic invertebrates are anticipated to have low magnitude
residual effects on Fish. Residual effects to periphyton and benthic invertebrates
are primarily associated with Goldslide Creek (that is, non-fish bearing habitat),
which contributes only one to two percent total flow in Bitter Creek, which is a
minor proportion of food and nutrients. Increases in metal concentrations in
benthic tissue, which, when fed on by fish, causes increased bioaccumulation in the
food chain. Benthic invertebrates in Bitter Creek are low in abundance and are
predominantly from the order Plecoptera, which is sensitive to disturbance.
Changes in benthic invertebrate community composition or diversity can affect fish,
even if the overall abundance of benthic invertebrate remains stable. Reduction in
periphyton or benthic invertebrate abundance, diversity and quality could result in
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Extent

Duration

Frequency

Reversibility

Assessment Report

Local

Permanent

Frequent to
Continuous

Irreversible

a low magnitude residual effect on Fish in Bitter Creek.
Change in fish habitat quality and quantity: Fish habitat loss or alteration would be
site-specific, restricted to those portions of Bitter Creek along the Access Road and
two clear span crossings of fish-bearing watercourses (Roosevelt Creek and
Hartley Gulch), where the Project has direct interaction with the watercourse and
riparian area. An increase in streamflow would be limited to the LSA, in particular
to Bitter Creek. BC and CCME WQG exceedances are not predicted for Bear River;
however, Red Mountain is predicted to increase the concentrations of several
parameters above background. Decreased water quality and BC and CCME WQG
exceedances are expected to be primarily in the LSA where Red Mountain has
direct interaction with watercourses. The extent of residual effects is predicted to
be local.
Change to periphyton and benthic invertebrates: Residual effects on Fish due to
changes in periphyton and benthic invertebrates are primarily local, as effects to
Aquatic Resources are predicted to occur in the LSA. There are several surface
water quality parameters that are predicted to increase above baseline in Bear
River, but not predicted to exceed CCME or BC WQGs. It is unlikely that indirect
effects on Fish due to changes to periphyton and benthic invertebrates would be
detectable in Bear River.
Change in fish habitat quality and quantity: Instream habitat loss in Bitter Creek is
expected to be permanent due to the riprap installed within the highwater mark of
Bitter Creek. Riparian habitat loss is expected to be long-term, returning to baseline
conditions during Post-Closure. Increases in winter flow in Bitter Creek are
expected during Operations. Although, predicted maximum concentrations are not
expected to occur during all phases or all months, residual effects associated with a
decrease in surface water quality are expected to be permanent, as changes to
surface water quality from TMF and mine discharge are predicted beyond
Post-Closure. The residual effect is not likely to recover to baseline.
Change to periphyton and benthic invertebrates: The effects on periphyton and
benthic invertebrates are predicted to be permanent; therefore, the indirect effects
on Fish are also predicted to be permanent. The residual effect is not likely to
recover to baseline.
Change in fish habitat quality and quantity: The residual effect of instream habitat
loss is expected to be continuous through Post-Closure, as the rip rap would not be
removed during Closure. The residual effect of riparian habitat loss on Fish and Fish
Habitat is also expected be continuous through to end of the Closure. An increase
in streamflow of Bitter Creek is expected to occur frequently, during the winter
months, during Operations. Decreased surface water quality due to discharges that
would result in exceedances of BC WQG or CCME guidelines are expected to occur
frequently, at regular intervals, and seasonally for different contaminants.
Change to periphyton and benthic invertebrates: Residual effects on periphyton
and benthic invertebrates, and resulting indirect effects on Fish are expected to be
continuous in Bitter Creek, throughout all Project phases.
Change in habitat quality and quantity: Instream habitat loss in Bitter Creek is
considered permanent, as the rip rap would not be removed and the habitat that
emerges when the Bitter Creek channel is altered may not be the same type or
quality. However, considering that fish habitat losses would be offset with habitat
of similar function and attributes, the residual effect of habitat loss is considered
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partially reversible. Riparian habitat loss is considered reversible, as it would be
reclaimed during Closure. Residual effects associated with an increase in
streamflow are considered reversible, as the streamflow in Bitter Creek is expected
to return to baseline flow conditions during Closure. Complete reversibility of
surface water quality to baseline conditions is unlikely, or very far into the future.
As such, the residual effects are considered to be permanent.

Likelihood

Significance
Determination

Confidence

Change to periphyton and benthic invertebrates: The residual effect to periphyton
and benthic invertebrates, which indirectly affects Fish, is considered permanent
because effects from surface water quality extend into Post-Closure and are
unlikely to be reversible.
Change in habitat quality and quantity: There is a high likelihood of residual effects on Fish and Fish
Habitat resulting from instream habitat loss in the Bitter Creek channel and riparian habitat loss in
Roosevelt Creek and Hartley Gulch. There is a high likelihood of residual effects on Fish and Fish
Habitat resulting from an expected increase in streamflow. There is a high likelihood of exceedances
in BC WQG and CCME guidelines, and a high likelihood of residual effects on Fish and Fish Habitat as
a result of the exceedances of the contaminants of concern.
Change to periphyton and benthic invertebrates: The likelihood of residual effects on Aquatic
Resources having indirect effects on Fish and Fish Habitat is high. Although Goldslide Creek is
expected to be most affected by the highest water quality parameter concentrations and greatest
increase in flows compared to Bitter Creek, indirect effects on Fish and Fish Habitat in Bitter Creek
are anticipated.
The EAO considered the six factors, and gave weight to the magnitude, extent and reversibility of
potential effects. In the EAO’s characterization of residual effects, changes to surface water quality in
comparison with guidelines were considered, as well as the extent to which those changes could
result in effects to aquatic life. Residual effects associated with reduced surface water quality are
predicted to be moderate in magnitude and local in extent. Complete reversibility of surface water
quality to baseline conditions is unlikely, or very far into the future. Residual effects on fish and fish
habitat due to habitat loss, increased streamflow, and changes to periphyton and benthic
invertebrates are predicted to be low in magnitude, and local in extent, and are partially reversible.
The fish habitat affected is not considered limited or essential habitat. There are no predicted farreaching effects on regional productivity or diversity of Fish and Fish Habitat.
In consideration of applicable provincial (EMA and MA) and federal (Fisheries Act and MMER)
legislative requirements, conditions identified in the Table of Conditions, and other key mitigation
measures, the EAO concludes that Red Mountain is not likely to result in significant adverse residual
effects on Fish and Fish Habitat.
There is a moderate level of confidence in the likelihood and significance determinations based on
the information and data provided in the Application and IDM’s analytical techniques used to
support the assessment. There is some uncertainty in the use and importance of the areas affected
by instream and riparian habitat loss to Dolly Varden char, the effect of increased streamflow on
Dolly Varden char life stages, effects of decreased water quality on Dolly Varden char reproduction,
and indirect effects of reduced abundance, diversity, and quality of aquatic resources given the lack
of baseline benthic invertebrate data.
There is uncertainty around the potential effects on aquatic life as a result of the predicted changes
to surface water quality. Specifically in relation to the potential combined effect of increased
concentrations of numerous parameters, a receiving environment with an unknown assimilative
capacity, and substantial increases in some parameters that do not exceed BC and/or CCME
guidelines. Although the upper case scenario could be too conservative to be reasonable, there is still
inherent uncertainty that that the base-case model used for the assessment is not conservative
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enough under some conditions and resulting water quality results could be higher for some
parameters. Given the COPC identified for Red Mountain, IDM’s commitment to water treatment as
needed, and the environmental setting at the site, it is unlikely that residual effects are significant.
Additional baseline data collection and modelling during EMA and Mines Act permitting would refine
the surface water quality predictions and characterize these uncertainties.
To address the uncertainty of the potential residual effects and effectiveness of mitigation measures,
the EAO proposes Condition 31 Water Quality Management to ensure all effluent is treated and
downstream quality is maintained. All discharges would also be required to meet EMA discharge
permit conditions, if a permit was issued for Red Mountain. The EAO proposes Condition 33 Aquatic
Effects Monitoring Plan to monitor surface water and sediment quality, and downstream effects on
fish. The EAO proposes Condition 30 Baseline Data Collection including fish tissue sampling and
analysis to be conducted prior to Construction.
DFO confirmed that Red Mountain would require a Fisheries Act Authorization for the loss of habitat
in Bitter Creek, including a Fish Habitat Offsetting Plan. The EAO is satisfied that would fish habitat
losses would be adequately addressed as part of the Fisheries Act authorization process.
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)

10.5

CUMULATIVE EFFECTS ASSESSMENT

There are a number of past, present and reasonably foreseeable projects and activities in the RSA that
have the potential to act cumulatively with Red Mountain’s residual effects on the Aquatic Resources and
Fish and Fish Habitat VCs.
Past, present and reasonably foreseeable future projects and activities that were considered in the
cumulative effects assessment include:
• Mineral exploration;
• Commercial recreation;
• Fishing;
• Forestry;
• Guide outfitting;
• Log yard;
• Transportation;
• Trapping;
• Stewart bulk terminal; and
• Bitter Creek Hydro Project.
Cumulative effects from the past and present projects and activities on Aquatic Resources and Fish and
Fish Habitat in the RSA were considered under current baseline conditions. Residual effects associated
with Red Mountain are expected to interact with the effects the proposed Bitter Creek Hydro Project,
including changes to aquatic habitat, stream flow and surface water quality. The potential for cumulative
effects is considered high because of the close proximity of the projects in the Bitter Creek valley.
There is potential for the Bitter Creek Hydro Project to reduce streamflow in non-fish bearing reaches of
Bitter Creek, and may backwater the channel upstream of the intake. The backwater may change the
Assessment Report

August 28, 2018

223
substrate composition by increasing the proportion of finer sediments which may affect the community
structure (the dominant EPT species in the LSA prefers coarser substrate and flowing water) and sediment
chemistry. Changes in water quality in Bitter Creek from the TMF discharge may be exacerbated because
there could be less dilution through the reach of Bitter Creek water between the penstock and turbines. If
the TMF discharges into the diversion reach, then the section affected by lower dilution would be limited
to a section of the diversion reach, and would have a limited potential for effects on benthic invertebrates,
with intermittent occurrence. Rapid changes in stream flow and modified stream channel morphology
could also affect aquatic resources habitat. The EAO understands that Bitter Creek Hydro is in the early
planning stages and quantitative information about flow is not available and there is uncertainty in the
extent to which changes in water quality could be exacerbated. Increased road use as a result of the
Bitter Creek Hydro Project may also alter water quality in Bitter Creek. Cumulative effects are predicted to
be low in magnitude, long-term in duration and irreversible. Monitoring conducted as part of the Aquatic
Effects Monitoring Plan is anticipated to detect unanticipated cumulative effects and address such effects
through adaptive management.
The EAO concludes that significant cumulative effects to Aquatic Resources and Fish and Fish Habitat VCs
are not expected as a result of the effects of Red Mountain interacting with the effects of other past,
present and reasonably foreseeable future projects and activities.

10.6

CONCLUSIONS

Considering the preceding analysis and conditions identified in the CPD and TOC 44 (which would become
legally binding if an EAC is issued), and regulatory requirements under the federal Fisheries Act, and BC’s
EMA, WSA and MA, the EAO is of the view that Red Mountain would not have significant adverse effects
on the Aquatic Resources, and Fish and Fish Habitat VCs.

44

Condition 13 Environmental Monitoring Committee; Condition 14 Construction Environmental Management Plan; Condition
26 Workforce Conduct; Condition 30 Baseline Data Collection; Condition 31 Water Quality Management Plan; Condition 32
Selenium Ecological Risk Assessment; Condition 33 Aquatic Effects Monitoring Plan; Condition 35 Site Water Management; and
Condition 36 Cyanide Management Plan.
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11 ECONOMICS
11.1

BACKGROUND

This section provides an assessment of the potential economic effects of Red Mountain. The information in
this section is linked to the following sections of this Report:
• Section 2.16 Project Benefits and Purpose;
• Section 13 Social Effects;
• Part C Nisga’a Nation; and
• Part D Tsetsaut/Skii km Lax Ha.
This Section assesses the economic effects of Red Mountain through the following ICs and VCs:
• Project-related Employment (direct and indirect) IC;
• Revenue to the Local Economy IC;
• CRA Fisheries VC; and
• Contemporary Land and Resource Use VC.
Economic effects of Red Mountain primarily relate to project employment, the procurement of goods and
services, and an increase in population as a result of the Project workforce. CRA Fisheries and
Contemporary Land and Resource Use were selected as VCs due to the potential for Project activities to
interact with fishery and land use activities, and to impact local and regional employment and businesses.
Revenue to the Local Economy (IC) and Contemporary Land and Resource Use (VC) were selected after
consultation with Project stakeholders, specifically the Northern Health Authority (NHA). Changes in
Revenue to the Local Economy from Red Mountain are expected to have direct, indirect and induced
economic effects. NHA noted that while industry can bring many positive economic benefits, it can also
create income inequity, changes in cost of living, economic diversification, financial mismanagement, food
insecurity and changes in employment demand and supply. Red Mountain also has the potential to
interact with Contemporary Land and Resource Uses, including existing Crown land tenure holders and the
public, because of changes to access to the Bitter Creek valley, increased population, and the development
of Project components and activities.
The information used in issues scoping and VC/IC selection processes for the Application included EAs and
related research conducted for comparable projects in northwest BC; consultation with government
agencies, Aboriginal Groups, and local and regional stakeholders; federal and provincial requirements and
guidelines; and data from publically available databases.

11.1.1 REGULATORY CONTEXT
The following guidelines and community plans informed the scope and assessment methods of the
economic effects assessment:
• RDKS official community plans; and
Assessment Report

August 28, 2018

225
•

NSSRMP.

The Economic Effects Assessment was also informed by the following strategies:
• BC’s Mineral Exploration and Mining Strategy (BC MEM 2012);
• BC Jobs Plan (Government of BC 2012); and
• Minerals and Metals Policy of the Government of Canada (Ministry of Public Works and
Government Services Canada 1996).

11.2

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED IN THE APPLICATION

11.2.1 SPATIAL AND TEMPORAL ASSESSMENT BOUNDARIES
The RSA boundary for both ICs (Project-Related Employment and the Revenue to the Local Economy),
corresponds with the RDKS boundary. The LSA for both ICs is defined as falling within a 120 km radius of
Red Mountain, which includes the following communities:
• District of Stewart; and
• The villages collectively known as the “Nisga’a villages”:
o Village of Gitlaxt’aamiks (formerly New Aiyansh);
o Village of Gitwinksihlkw (formerly Canyon City);
o Village of Laxgalts'ap (formerly Greenville); and
o Village of Gingolx (Kincolith).
The RSA and LSA boundaries for CRA Fisheries and Contemporary Land and Resource Use are the
combined RSA and LSA boundaries for the Fish and Fish Habitat Effects Assessment as well as the Wildlife
Effects Assessment. The LSA includes the Bitter Creek watershed up to the Bromley glacier, encompassing
the zone of influence of Red Mountain, and covering the area within which there is a reasonable potential
for adverse Project-specific effects to occur. The RSA includes portions of the Bear River watershed, from
American Creek to the District of Stewart and the northern end of the Portland Canal.
The temporal boundary for the economic ICs and VCs is defined as the life of the Project, from
Construction through Post-Closure (approximately 22 years).
The RDKS, local health area, municipal, census district, and Nisga’a Final Agreement boundaries are all
relevant administrative boundaries for the Economic Effects Assessment included in the Application.

11.2.2 BASELINE INFORMATION
Baseline information used to develop the Economic Effects Assessment is derived from the Socio-Economic
Baseline Report (Appendix 20-A of the Application), which was based on a variety of published and
unpublished sources, including: technical reports, official statistics, peer reviewed research, minutes or
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notes from Working Group meetings, baseline reports, and effects assessments developed for other
comparable projects (that is, Brucejack Underground Gold Project, Kitsault Mine Project, Kemess
Underground, and the KSM Project).
Most statistical data was developed from the Canada Census 2011 National Household Survey (NHS),
which replaced the long-form census in 2011. The long-form census was reinstated for 2016; however,
most of the data from the latest 2016 census was not yet released at the time the Application was written.
The Application also drew on data from the 2006 and earlier censuses, which were used to build a picture
of social and economic trends over time in the region.
Study and modelling methods and results are provided in the Application (Chapter 19, Section 19.5.3), and
summarized below. Estimates of annual economic benefits and employment from the Red Mountain from
the BC Input Output Model are summarized in Part A of this Report.
Potential effects to the economic VCs and ICs were assessed through a prediction of changes to the
indicators summarized in Table 42 and Table 43 below.
Table 42: Assessment Endpoints and Measurement Indicators for Economic VCs
Valued Components

Primary Measurement Indicators

Assessment Endpoints

Contemporary Land and Resource Use

• Changes to access, such as
prohibitions and/or increased
numbers of persons wanting access,
and associated economic impacts to
guide outfitting licences and/or trap
lines.

Continuity of contemporary land
and resource use.

(CRA) Fisheries

• Change in access to existing resource
uses.
• Change in quantity of fish resources
and fish health.

Continuity of CRA Fisheries.

Table 43: Measurement Indicators for Economic ICs
Intermediate Components

Primary Measurement Indicators

Project-Related Employment (Direct and
Indirect)

•
•
•
•
•
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Revenue to the Local Economy

•
•
•
•
•

Predictive model (BCIOM)
Regional and local economic statistics
Local procurement opportunities
Regional procurement opportunities
Estimated Project work contract values

Economic development in the LSA, RSA, and northwest BC, is closely tied to natural resource industries
including forestry, fisheries, and mining. The Red Mountain area has been the site of mineral exploration
and forestry operations since the early and mid-1900s, respectively. The Application states that
infrastructure limitations, isolated communities, low population density, difficult winter weather and long
distances remain important constraints on development in this region.
Communities in the RSA are especially susceptible to changes in global commodity markets. The
Application notes that while contemporary economic development in northwest BC remains driven by
natural resources, there is an increasing shift toward employment in secondary and tertiary sector jobs
such as public administration, retail trade, accommodation and food services. According to the
Application, almost two-thirds of total employment in the RSA is in secondary and tertiary job markets.

11.2.3 POTENTIAL PROJECT EFFECTS
The main drivers of economic effects identified in the Application relate to the influx of people and money
into local and regional economies, as a result of Project activities. The Application identifies the following
interactions for economic ICs and VCs:
• Project-Related Employment IC: The employment of a workforce, contractors, and sub-contractors
during Construction, Operations and Closure would interact with the local and regional labour
markets. Project-related employment may create upward pressure on local wages and potentially
other changes in demand for labour, goods and services in the regional economy. Labour supply
and other economic resources may be diverted from other pursuits to Red Mountain. The
opportunity for employment with Red Mountain would attract people to the LSA and, potentially to
the RSA, leading to changes in population;
• Revenue to the Local Economy IC: Business and employment opportunities related to the
Construction, Operations, and Closure of Red Mountain is expected. Red Mountain itself, its
workforce, contractors and subcontractors would spend money on goods and services in the RSA
and LSA. The revenue generated would have direct, indirect and induced economic effects;
• Contemporary Land and Resource Uses VC: The Construction, Operations and Closure of
Red Mountain would potentially interact with Contemporary Land and Resource Uses and users,
including existing Crown land tenure holders and the public, because of changes to access to the
Bitter Creek valley, increased population and the Project development activities; and
• CRA Fisheries VC: Changes to fish or fish habitat could occur due to Project components and
activities or from increased fishing pressure due to potentially increased access and population
increase related to the Red Mountain workforce.
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Project-Related Employment IC
Potential effects associated with Project-Related Employment IC would occur through three primary
pathways: effects on local and regional labour markets, effects on populations in the LSA and RSA, and
effects related to the loss of employment during Closure. Tables 2 through 5 of this Report summarize the
economic benefits expected from Red Mountain and quantifies the direct, indirect and induced
employment anticipated during the lifespan of the Project.
The Application concludes that upward pressure on wages created by Project hiring would be offset by
increases in economic activity related to Project spending in the LSA and RSA, and that overall potential
residual effects are negligible. Based on this conclusion, effects on local and regional labour markets were
not carried forward for further assessment in the Application. Uncertainty associated with this potential
effect relates to the availability of labour, availability of certain skill levels and types, and the amount and
timing of competition for labour from other projects, would interact with Red Mountain in different ways
during different phases of the Project and across different scales.
According to the Application, the Operations phase is expected to generate an increase in the District of
Stewart’s population, but it is not expected to have a noticeable effect on population levels in the rest of
the LSA, specifically in the Nisga’a Villages, or in the RSA. Under varying scenarios, the Application predicts
that the District of Stewart could experience anywhere from a 50 to 125 percent increase in population.
Uncertainty regarding the estimated increase in Project-induced in-migration to Stewart arises from the
uncertainty in trying to anticipate: (a) how many current Stewart residents are able to secure mine
employment; (b) how many Operations phase workers would be sourced from outside of Stewart and
move to Stewart to live during their employment; and (c) the number of family members that accompany
each employee moving in to town from elsewhere. Further information is provided in Section 13 Social
Effects.
The potential increase in population in the LSA, in the District of Stewart specifically, is also identified as a
pathway effect for CRA Fisheries and Contemporary Land and Resource Use VCs. Potential Project induced
population growth is also an important factor in consideration of several social effects assessed in
Section 13 Social Effects.
At Closure, there would be an employment transition as the mine is decommissioned and moves into
closure and post-closure activities. According to the Application, employees in Stewart are expected to
experience some social and economic hardship due to loss of household income. Some job losses would be
offset by IDM’s personnel needs to carry out closure, reclamation and post-closure activities, but there
would be a portion of Red Mountain workforce that would potentially be adversely affected by mine
closure. Further information is provided in Section 13 Social Effects.
The Application stated that the potential adverse effects of mine closure on Red Mountain workforce
would be mitigated through the implementation of a Skills, Training and Employment Plan, Community
Involvement Plan, and Social and Economic Management Plan, which include measures to assist workers
to prepare for and plan their transition to find new employment. IDM has committed to working with
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employees, the District of Stewart and Nisga’a Nation to mitigate and manage adverse employment effects
potentially brought about by the end of active mining at the Project. With these measures and
partnerships in place, the Application found that the potential adverse effects of mine closure on the
Red Mountain workforce would be reduced to negligible levels. The effect was not carried forward for
further assessment.
Revenue to the Local Economy IC
Potential effects associated with the Revenue to the Local Economy IC are expected to result in direct,
indirect, and induced benefits to the economy in the RSA and LSA, as indicated by increased employment,
growth in gross domestic product, business opportunities and government tax revenues. The Application
concluded that there were no adverse economic effects expected due to an increase in Revenue to the
Local Economy, and therefore this IC was not considered for further assessment.
Contemporary Land and Resource Use VC
Potential effects associated with the Contemporary Land and Resource Use VC include impacts on three
commercial tenures for trapping, guide outfitting and heli-skiing that overlap the Bitter Creek valley. In the
Application, economic aspects of outdoor recreation are considered in conjunction with the Recreational
Values VC, assessed in the Social Effects Assessment. Other contemporary land and resource uses in the
LSA, such as forestry, mining, and mine exploration are industrial in nature and not considered vulnerable
to the economic effects of Red Mountain.
There is one guide outfitting license currently held by Nisga’a Pacific Ventures LP that is expected to
interact with Red Mountain activities and components. The license area covers approximately 27,000 km2.
Eight percent (2,117 km2) of the license area is located with the RSA used in the Wildlife Effects
Assessment. Potential adverse effects resulting from limitations on hunting opportunities due to Project
components or activities could occur through three potential pathways of effect:
• Increased competition for game due to increased population and access in the Bitter Creek valley;
• Reduced availability of hunting resources due environmental effects of Red Mountain; and
• Changes in Visual Quality due to Project-related changes to the visual landscape.
The Application found that Project-related increase in pressure on wild game resources throughout the
RSA used in the Wildlife Effects Assessment would be limited, and that no adverse residual economic
effects are anticipated on the operation or viability of the Nisga’a guide outfitting license. The rationale in
support of this conclusion in the Application notes the following factors:
• The relatively small number of newcomers with a strong interest in hunting that are expected to
move to Stewart on a full-time basis;
• The area’s inherent physical and geographical barriers;
• The restrictions that would be imposed on access to the Bitter Creek valley; and
• The existing provincial hunting regulations that are designed to manage wild game resources for
conservation purposes.
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With respect to potential changes in Visual Quality, the Application stated it is possible that the guide
outfitter’s clients would see parts of the Access Road, Powerline and various Project facilities and
components if they choose to hunt in the Bitter Creek watershed; and this would likely detract from their
experience insofar as it is assumed that part of the experience of hunting in the backcountry is to be in a
natural wilderness setting, remote from human developments. However, the Application notes that this is
a subjective point of view and suggests that some clients could be unaffected by the presence of
Red Mountain.
The Application found the economic effect on the guide outfitting license resulting from reduced
availability of hunting resources (specifically mountain goat) due to the environmental effects of Red
Mountain, to be neutral with no residual adverse economic effects. The Application also concluded that
there would be no measureable economic effect on the outfitting license due to changes in Visual Quality.
These effects were not carried forward for further assessment in the Application.
Red Mountain area is located in the commercial recreational tenure held by Last Frontier Heli-skiing (LFH).
During discussions with IDM, LFH identified two potential interactions that could affect their heli-skiing
operations:
• The location of Red Mountain’s Access Road and Powerline; and
• The visual impact of Red Mountain on LFH clientele.
The helicopter flightpaths used to access runs in their license area are already constrained by sensitive
mountain goat habitat in the Bitter Creek valley, and helicopters are required to fly outside a 1,500 m
horizontal and 500 m vertical buffer zone of known mountain goat habitat areas. Depending on the height
of the Powerline towers and the exact alignment, LFH anticipates some additional constraints on where
they can land a helicopter to pick up skiers at the end of their run and the flight path necessary to safely
avoid the Powerline enroute to the next run. Concerns include safety and additional fuel costs if avoidance
extends the length of flight paths.
According to the Application, LFH clientele value what they perceive and expect to be a pristine mountain
landscape in northwest BC, and the Project has the potential to detract from this experience, as heli-skiers
would likely be able to see certain parts of Project infrastructure. In general, Project activities and
components would be in the distance and, during the ski season, much of it would be concealed by snow
and generally less visible to the naked eye. The Application concluded that the effects of Red Mountain on
LFH operations are considered to be manageable, that no residual adverse economic effects on the
commercial recreation license are expected, and the effect was not carried forward for further
assessment.
According to the Application, one registered trapline has the potential to interact with Red Mountain. The
Application estimates that approximately one fifth of the trapline overlaps the Bitter Creek valley. A
longtime resident of Stewart leases the trapline from the registered owner. Changes to access were a
concern raised by the leasee of the trapline during interviews conducted by IDM as part of their
socio-economic fieldwork carried out in November 2016. According to provincial figures available from
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1985 to 2000, there were a total of 630 reported trappings on this trapline.
The Application stated that if it is assumed that the entire Bitter Creek valley would become unavailable
for trapping due to Red Mountain, then potential economic effects on the trapline could be assumed to be
one-fifth of the average annual revenue, equivalent to approximately $400 to $800 per year. However, the
Application notes that this scenario is unlikely, and that economic effect is likely to be considerably lower
because portions of the Bitter Creek valley would remain suitable for trapping. Based on this assumption,
the Application concluded that potential economic effect of Red Mountain on the trapline is low, no
adverse residual economic effects are expected, and therefore potential effects to the trapline were not
carried forward for further assessment.
CRA Fisheries
There are two pathways by which Red Mountain may affect the CRA Fisheries VC:
• Potential environmental effects to the Fish and Fish Habitat VC through changes in water quality,
aquatic resources and the health of fish; and
• Potential for increased fishing pressure that may result from increased population in the District of
Stewart related to Red Mountain’s workforce, and/or as a result of increased access to the
Bitter Creek valley.
The unlikely occurrence of an accident or malfunction, such as a failure of the tailing dam, could have the
potential to affect CRA Fisheries, although the likelihood is very low (for additional information see
Section 16 Accidents and Malfunctions of this Report). The LSA and RSA for CRA Fisheries correspond to
those used in the Fish and Fish Habitat Effects Assessment in the Application and in Section 11 Aquatic
Resources and Fish and Fish Habitat of this report. The LSA is the Bitter Creek watershed, and the RSA
includes the Bear River watershed from American Creek to the District Stewart and the northern end of
the Portland Canal.
The potential effects of Project components and activities during the life of Red Mountain on the Fish and
Fish Habitat VC are assessed in detail in the Fish and Fish Habitat Effects Assessment in the Application and
Section 11 Aquatic Resources and Fish and Fish Habitat of this Report. The Application stated that
Dolly Varden char is the only fish species in Bitter Creek of potential value to CRA Fisheries. The Application
did not identify any existing fisheries for this species, and concluded that no adverse effects are
anticipated to the Dolly Varden char population from mine activities.
No effects are anticipated in the RSA for CRA Fisheries, as this is outside the area of influence from direct
mine activities. As a means of mitigation, the Application stated that water quality would be monitored
and managed to appropriate federal and provincial standards at the mine site and TMF. The Application
also noted that there are no deleterious changes in water quality predicted in Bear River and, therefore,
no pathways of effects that would adversely affect Fish and Fish Habitat in Bear River.
Residual adverse effects on CRA Fisheries due to potential environmental effects on Fish and Fish Habitat
are not expected; therefore the pathway was not carried forward for further assessment in the
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Application.
Increased pressure on CRA Fisheries could occur through:
• Increases in the population of Stewart due to increases in the labour force as a result of
Red Mountain; and
• Greater accessibility provided by the Access Road in the Bitter Creek valley.
The Application concluded that residual adverse effects on CRA Fisheries due to population increase and
greater access are not expected, and did not carry this pathway forward for further assessment. In support
of this conclusion, the Application noted that individuals engaged in recreational fishing in the LSA would
be subject to DFO regulations that apply to all Canadians; and that the regulations include the requirement
for appropriate licenses and compliance with established limits on fishing gear, methods and catch limits
that are in place to manage and conserve recreational fisheries resources. The Application also noted that
recreational fishing in the Bear River and its tributaries is not permitted, and Aboriginal fisheries are not
known to take place currently on the Bear River or Bitter Creek, although Nisga’a citizens and other
Aboriginal Groups could potentially exercise their treaty or Aboriginal right to fish, particularly for
eulachon on the lower reaches of the Bear River, in the future.

11.2.4 MITIGATION PROPOSED IN THE APPLICATION
The following is a summary of the mitigation, management and monitoring measures proposed by IDM to
address potential adverse economic effects on ICs, VCs, and pathway components.
Project-Related Employment IC: IDM would rely on the following plans to engage and support LSA
communities and individuals to maximize employment benefits associated with Red Mountain: Human
Resources Plan; Local Procurement Plan; Skills, Training and Employment Plan; and Social and Economic
Management Plan. IDM’s Skills, Training and Employment Plan and Social and Economic Management Plan
outline measures to assist workers to prepare for and plan their transition to find new employment. IDM
has stated that it is committed to working with employees, the District of Stewart and Nisga’a Nation to
mitigate and manage adverse employment effects brought about by the end of Operations at
Red Mountain.
Contemporary Land and Resource Use VC: IDM would rely on the following mitigations to reduce potential
effects associated with changes in access due to the re-development of the Access Road, environmental
effects linked to Contemporary Land and Resource Use, and effects to Visual Quality:
• Develop and implement an AMP in collaboration with Nisga’a Nation and stakeholders that would
include the installation of a locked gate;
• Implement company policies prohibiting employees, contractors, and sub-contractors from
entering the Bitter Creek valley for anything other than Red Mountain-sanctioned activities;
• Undertake measures to discourage unofficial use of the Access Road through community
education, as outlined AMP, Community Involvement Plan and Social and Economic Management
Plan;
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• Implement a “no-hunting/no fishing” policy to mitigate the increased pressure on wildlife resources
due to a potential increase in resident hunters. The policy would apply to all employees,
contractors, and sub-contractors and prohibit hunting while at the mine site or any of
Red Mountain’s facilities;
• Mitigate environmental effects through the implementation of a Wildlife Management and
Monitoring Plan, an Aquatic Effects Management and Response Plan, and a Vegetation and
Ecosystems Management Plan (see Application Chapter 29); and
• Retain existing vegetation, where possible, to screen Project components from view in the
Bitter Creek valley.
CRA Fisheries VC: IDM would implement the following mitigations to mitigate potential impacts:
• During Operations, new residents to the District of Stewart associated with Red Mountain would be
bound by existing FLNRORD and DFO regulations, which include a ban on recreational fishing on the
Bear River and Bitter Creek;
• IDM would work closely with Nisga’a Nation to monitor any effects to Aboriginal fisheries; and
• CRA Fisheries potentially affected by environmental changes to the Fish and Fish Habitat VC due to
Red Mountain components and activities would be monitored and mitigated per the Aquatic
Effects Management and Response Plan.
Table 19.6-1 in Chapter 19, Section 19.6.2 of the Application characterized the effectiveness of IDM’s
proposed mitigation measures.
The EAO also proposes certificate conditions for access management, visual quality and economic
opportunities, which would become legally binding should an EA Certificate be issued for Red Mountain.
Condition 24 Access Management Plan that the EAO is proposing would require IDM to develop an AMP
inclusive of the following information:
• The means by which the mitigation measures outlined in the AMP in section 29.3 of the Application
would be implemented;
• Installation and maintenance of a locked security gate immediately south of the Clements Lake
access road as shown on the CPD;
• Methods to prevent unauthorized use of the Access Road;
• Coordination of road use with other users authorized by a provincial government agency and
Indigenous groups, and other users authorized by the EAO;
• Commitment to permanent deactivation of the Access Road at such time as the Project no longer
requires the Access Road access unless another agreement has been reached and the EMC,
including Nisga’a Nation, have been consulted on such an agreement; and
• The means by which the Access Road would be permanently deactivated, including but not limited
to:
o Timing of deactivation;
o Reprofiling and revegetation; and
o Removal of water crossing structures.
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Condition 15 Visual Quality Plan that the EAO is proposing would require IDM to develop a plan for Visual
Quality inclusive of the following information:
• Results from a three dimensional visual quality model identifying the potential effects to visual
quality from the vantage point of the Highway 37A bridge, as shown on Map 1 of the CPD (Vantage
Point);
• Specific mitigation measures that would result in screening of Project infrastructure from the
Vantage Point, including but not limited to:
o Retaining existing vegetation;
o Establishment of new native vegetation; and
o Adjusting the design of the quarry and other Project infrastructure.
• Specific measures for ongoing monitoring and maintenance of natural screening.
Condition 19 Economic Opportunities Plan would require IDM to:
• Provide information on local procurement, skills training and employment strategies and
opportunities, including opportunities in these categories specific to Indigenous Groups;
• Identify relevant community associations or government agencies that would be included in the
development and implementation of the Plan;
• Record local and Indigenous employment and contract procurement opportunities, skills training
and education provided by IDM in relation to Red Mountain; and
• Describe the means by which Project information related to procurement, job opportunities and
subcontracting business opportunities would be communicated to the District of Stewart,
Nisga’a Nation and RDKS.
No significant issues were raised by the Working Group during Application review regarding IDM’s
economic effects analysis. Socio-economic effects associated with the Contemporary Land and Resource
Use VC and the Project-related Employment IC were assessed in IDM’s Social and Economic Effects
Assessments (see Application Chapter 19 and Chapter 20). Potential Project effects and proposed
mitigations related to the Social and Economic Effects Assessments are discussed in Section 12 Economic
Effects and Section 13 Social Effects of this Report.
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11.3

CONCLUSIONS

Considering the preceding analysis and conditions identified in the CPD and TOC 45 (which would become
legally binding if an EAC is issued), and existing federal and provincial legislation, the EAO is of the view
that Red Mountain would not result in residual effects on CRA Fisheries and Contemporary Land and
Resource Use VCs or Project-related Employment and Revenue to the Local Economy ICs.

45

Condition 24 Access Management Pan, Condition 15 Visual Quality Plan, and Condition 19 Economic Opportunities Plan
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12 SOCIAL EFFECTS
12.1

BACKGROUND

This Section provides an assessment of the potential social effects resulting from Red Mountain.
Red Mountain is located in the RDKS along the southern half of the BC Alaska border. The District of
Stewart is the closest community, located approximately 15 km southwest of the Mine Site. The District of
Stewart is a small rural community with a population of 401 people, according to 2016 Census data. The
City of Terrace serves as the regional district’s largest population centre.
The District of Stewart, and indeed much of northwest BC, has a long history with resource development
and has experienced the cycles of economic expansion and contraction common for regions in which
natural resources are a main driver for economic development. These types of economic cycles tend to be
associated with fluctuations in resident populations which can lead to effects on infrastructure, housing,
social and health services, and community cohesion and wellbeing.
This Section assesses social effects of Red Mountain on the following VC and IC:
• Social and Health Services (VC);
• Housing (VC);
• Potential Social Issues Related to the Project and Project Workforce (VC);
• Infrastructure (VC);
• Visual Quality (IC);
• Recreational Values (VC); and
• Project-Related Traffic (IC).
During Construction (approximately 18 months), the majority of the workforce (anticipated to peak at
293 workers) would be housed in a 250-person work camp located in the District of Stewart. IDM predicts
that a portion of the Construction workforce would be comprised of local Stewart residents who would not
reside in the camp. However, the majority of Red Mountain’s Construction workforce would be comprised
of temporary workers who would return to their home communities upon completion of Construction.
IDM has estimated an average Operations workforce of 194 workers and proposes that the workforce
would establish permanent homes in Stewart, together with their accompanying families. IDM’s
application stated that the precise degree to which the influx of IDM’s Operations workforce and family
members would grow Stewart’s population is difficult to predict. IDM has estimated the growth would
range from 50 percent to 125 percent, depending upon the proportion of the workforce that is drawn from
outside the local community and the number of family members who join them in relocating to Stewart.
As the Red Mountain workforce may cause adverse effects on community resources important to local and
regional populations, the following VCs were selected: Social and Health Services, Housing, Potential Social
Issues Related to the Project and Project Workforce, Infrastructure and Recreational Values.
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Project-related Traffic was selected as an IC because changes to the area’s traffic could affect a number of
Red Mountain’s VCs, including wildlife VCs, Social and Health Services, Housing, and other community
services. Visual Quality was selected as an IC because changes to the landscape as a result of the Project
could affect Recreational Values and Contemporary Land and Resource Use, which is a VC assessed in
Section 12 (Economics) of this Report.

12.1.1 REGULATORY CONTEXT
The following federal and provincial legislation, guidelines, and community plans informed the scope and
methods of the social effects assessment for Red Mountain:
• Regional District of Kitimat-Stikine official community plans;
• NSSRMP;
• BC’s Mineral Exploration and Mining Strategy (2012);
• BC Jobs Plan (2012);
• Minerals and Metals Policy of the Government of Canada (1996);
• District of Kitimat Housing Action Plan (2014);
• District of Stewart Official Community Plan (2014);
• City of Terrace: Investment Ready Community Profile (2015);
• BC’s Industrial Camp Regulations;
• BC’s Sewage Disposal Regulations;
• BC’s Safe Drinking Water Regulations;
• The NHA Health and Medical Service Plan Best Management Guide for Industrial Camps (2015);
• NHA’s Communicable Disease Best Management Guide for Industrial Camps (2015);
• NHA’s Standard Working Group Comments and Recommendations for Provincial EAs in Northern
BC (2015);
• BC’s FPPR (2004); and
• FLNRORD Visual Landscape Inventory.

12.2

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS IN
THE APPLICATION

12.2.1 SPATIAL AND TEMPORAL ASSESSMENT BOUNDARIES
The RDKS is the spatial boundary of the RSA for the Red Mountain social VCs and ICs. The LSA
encompasses an area within a 120 km radius of the Red Mountain Project, excluding lands outside of
Canada and lands administered by a regional district other than RDKS. The rationale that IDM provided for
excluding these areas from the LSA was that the national and administrative borders that intersect the 120
km radius essentially isolate social VCs and ICs inside the LSA, as it is currently proposed, from those
beyond the borders.
The LSA includes the following communities:
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•
•
•

District of Stewart;
Unincorporated settlements of Meziadin Junction and Bell II; and
The villages collectively known as the “Nisga’a villages”:
o Village of Gitlaxt’aamiks (formerly New Aiyansh);
o Village of Gitwinksihlkw (formerly Canyon City);
o Village of Laxgalts'ap (formerly Greenville); and
o Village of Gingolx (Kincolith).

At the request of NHA, the LSA spatial boundary for the Social and Health Services VC was expanded to
include Terrace.
The temporal boundary for each VC and IC included in the Social Effects Assessment is defined as the life of
the Project, from Construction through Post-Closure (approximately 22 years).
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Figure 6: RSA and LSA for Social Effects of the Project, except Social and Health Services
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Figure 7: RSA and LSA for Social and Health Services
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12.2.2 BASELINE INFORMATION
Comprehensive baseline information for the social VCs and ICs is provided in the Application (Chapter 20
[Social Effects Assessment] in Volume 3, and Appendices 20-A [Socio-Economic Baseline Report] and 20-B
[Visual Quality Assessment] in Volume 8). The data sources for the baseline information provided in the
Application include: technical reports, official statistics, peer reviewed research, Project-specific fieldwork,
baseline reports and effects assessments developed for other comparable projects (for example, Brucejack
Underground Gold Project, Kitsault Mine Project, Kemess Underground and the KSM Project).
12.2.2.1 SOCIAL AND HEALTH SERVICES (VC)
The delivery of emergency, health and medical, education and social services varies across the RSA, as
does the capacity for communities to provide those services. In smaller communities, including the
District of Stewart, volunteers play an increasingly important role in delivery of services.
Health and Medical Services and Facilities
Health and medical services for northern BC communities, including the LSA communities of Stewart and
Terrace, are primarily administered by NHA. In Stewart, medical care is provided by the Stewart Health
Centre, which is a diagnostic and treatment centre with very limited capacity to care for patients
overnight. NHA reported that the Stewart Health Centre operates near full capacity, particularly in recent
years as industrial development projects operating near the community have begun. There are no private
clinics, dental offices or pharmacies in Stewart.
Terrace serves as the principal medical service centre in the RSA, offering a range of medical, dental and
mental health services, as well as the Mills Memorial Hospital which is a Level V trauma center and
teaching hospital.
Health care services in the four Nisga’a Villages are delivered through the Nisga’a Valley Health Authority
(NVHA). Based in Gitlaxt’aamiks, with satellite clinics in the other Nisga’a Villages, the NVHA provides a
range of medical and dental services as well as an emergency phone service.
Emergency Response
Ambulance services in the RSA and LSA are provided by BC Ambulance Services, but staff and resource
constraints in many LSA communities limit emergency transport service capabilities. The BC Ambulance
Services’ detachment in Stewart serves a large coverage area, including Highway 37A and the section of
Highway 37 connecting Cranberry Junction to Bell II. Stewart’s ambulance service is only able to respond to
one emergency callout at a time. These resource constraints, coupled with the large coverage area and the
number of resource projects in the area, increase the risk that individuals in need of ambulance services
may have to wait for an ambulance from Terrace or find their own transportation to access emergency
medical care.
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Social Services
The Ministry of Children and Family Development has placed a poverty reduction consultant in Stewart
since 2012 to assist in developing and implementing programs to serve the community’s needs. No
daycare or childcare centres are available in Stewart. Assisted living facilities for seniors or people with
disabilities are also unavailable in Stewart.
Education Services
The District of Stewart has one school that provides in-class instruction from Kindergarten through
grade eight. Education in the Nisga’a villages is managed jointly by the BC Ministry of Education and NLG.
12.2.2.2 HOUSING (VC)
In recent years, Stewart’s housing availability has dropped while home values have appreciated. This is
speculated to be a result of overflow pressures from industrial development in the region. Statistics
Canada data from 2017 showed that 64 percent of homes in Stewart are occupied by permanent residents,
with the remaining units either unoccupied or rented by non-permanent residents. Although the
Application did not specifically address rental occupancy rates in Stewart, members of the Working Group
indicated that Stewart’s rental vacancy rate is frequently severely constrained.
Travel to the Project site from the nearest Nisga’a village would take approximately five hours by paved
road or three hours using the unpaved “Cranberry Connector” road. For this reason, Red Mountain is not
expected to bring about any change in demand for housing in these communities and accordingly, baseline
information on housing in the Nisga’a Villages is not presented.
12.2.2.3 POTENTIAL SOCIAL ISSUES RELATED TO THE PROJECT AND PROJECT WORKFORCE (VC)
Measurements aimed at gauging the community’s social determinants of health and wellbeing described
in the Application suggested that living conditions in the RSA tend to be more challenging as compared to
the majority of the province including:
• Some of the highest provincial levels of economic hardship based on a composite index;
• High school graduation rates and academic performance below the provincial averages;
• Serious crime rates that are slightly above provincial averages; and
• Adverse health effects at rates that exceed the province as a whole.
Chapter 20, Section 20.4.4.1 of the Application offers a more comprehensive overview of baseline levels
for social determinants of health and wellbeing for the LSA and RSA.
12.2.2.4 INFRASTRUCTURE (VC)
The Application indicated that the District of Stewart’s water, sewage and solid waste management
systems all required substantial remedial work to meet the community’s current needs. The EAO has since
learned that the District of Stewart has completed a number of infrastructure projects that have effectively
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resolved, or are in the process of resolving the infrastructure challenges presented in the Application, and
should allow for considerable population growth.
The Nisga’a communities’ distance from Red Mountain would prevent these communities from serving as
home bases for employees to commute to the project site on a daily basis. For this reason, Red Mountain
is not expected to bring about any change in demand on infrastructure within the Nisga’a communities
and, accordingly, details related to infrastructure within the Nisga’a villages are not presented.
12.2.2.5 VISUAL QUALITY (IC)
The Red Mountain Mine Site and associated infrastructure would be set in the steep-sided, mountainous
Bitter Creek valley. Although large portions of the valley are unaltered, evidence of past and current
mining and mine exploration activities are perceptible in several places.
The NSSRMP provides a landscape level plan for the region and identifies Visual Quality Objectives (VQOs)
meant to reflect a desired level of visual quality based on a combination of physical characteristics and
social concern for an area. The NSSRMP designates the section of Highway 37A from Stewart to
Meziadin Lake as having high scenic values, with VQOs specified as a mix of “preservation” and
“retention”. These are categories for which changes to the landscape should be avoided or minimally
discernable from designated viewpoints.
The area at the mouth of Bitter Creek, where aspects of Red Mountain are visible from Highway 37A, is
designated for “retention”, which means that activities should be limited to those not visually evident.
Objectives for retention VQOs specify that any changes to the view must be "difficult to see, small in scale
and natural in appearance" (FPPR, 2004).
12.2.2.6 RECREATIONAL VALUES (VC)
Stewart and the surrounding areas offer numerous recreational opportunities, attracting residents and
visitors wishing to enjoy the region’s natural features and various outdoor pursuits. Current recreational
use of the Bitter Creek valley, in which the Red Mountain Project is situated, is limited due to rugged
terrain and lack of access. Other known recreational use of the Bitter Creek valley includes heli-skiers and
hunters and trappers.
12.2.2.7 PROJECT-RELATED TRAFFIC (IC)
The main public roads and highways in the LSA are Highway 37 from Kitwanga to Meziadin Junction and
Highway 37A from Meziadin Junction to Stewart. These roads tend to have low traffic volumes, largely
because of the low population densities in the communities that the roadways connect. Traffic increases in
the summer due to tourism and other summer-oriented activities. Winter weather conditions, terrain, and
speed limits are the main limiting factors for traffic flow.
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12.2.3 POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATION
This section provides an overview of potential Project effects and proposed mitigations for the social VCs
and ICs identified in the Application (Chapter 20, Section 20.5). The main drivers for social effects resulting
from Red Mountain are changes to the demographic structure, employment and economic opportunities
in the communities surrounding the project, particularly the District of Stewart, which has a population of
just 401 people, according to 2016 Census data. Changes to the environment and view-scape in the areas
surrounding the Red Mountain mine site may also cause potential social effects.
Red Mountain could impact the social VCs and ICs through a variety of activities and effects during all
Project phases, including:
• Construction – development of the 250-person work camp in Stewart; in-migration of a transient
Construction workforce (estimated to peak at 293 personnel); transportation of personnel by bus
from Stewart to and from the Project site; transportation of materials the Project site; changes in
demand for social and health services, infrastructure and recreational opportunities; impacts to
visual quality resulting from construction of the Access Road and infrastructure; and potential
increased access to the Bitter Creek valley;
• Operations – transportation of personnel by bus from Stewart to and from the Project site;
transportation of materials the Project site; in-migration of Operations employees (estimated to
average 194 personnel) and families resulting in populations growth that could range from an
estimated 50 percent to 125 percent, which would lead to changes in demand for temporary and
permanent accommodations; changes in demand for social and health services, infrastructure, and
recreational opportunities; and potential increased access to the Bitter Creek valley;
• Closure – employment loss; potential emigration of Operations employees and their families; and
• Post-Closure – changes in viewscapes and access to recreational opportunities.
12.2.3.1 SOCIAL AND HEALTH SERVICES
IDM expects all Construction and Operations personnel to reside in Stewart. Because of Stewart’s small
population size, its social and health services are necessarily supplemented by services provided in
Terrace, the region’s main population centre. Accordingly, this section describes potential effects to the
Social and Health Services VC and evaluates potential adverse effects to social and health services in
Terrace as well as Stewart.
Due to their distance from the Project site, IDM does not foresee any adverse effects to social and health
services in any of the Nisga’a villages but proposes to work with NLG to monitor any added burden on
existing services.
Construction
During Construction, the Application noted that Red Mountain would cause a rapid, but temporary
population change in Stewart with the introduction of the workforce. The majority of this workforce would
be housed in a 250 person work camp located in Stewart. In the Application, IDM noted that industrial
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work camps have been linked to crime and socially disruptive behaviour but asserts that, given the
anticipated benefits of locating the work camp in Stewart and the short duration of construction
(18 months), negative effects would be low and if required, within the resourcing capacity of Stewart
RCMP.
IDM identified a potential for adverse effects to health services during Construction, noting that health and
ambulance services in Stewart are limited and currently operate at capacity. Although it is possible that
members of the Construction workforce may return to their permanent residence outside of the LSA
during off-rotation periods to access services health services, the Application recognized the potential that
members of the Construction workforce may have medical needs associated with chronic conditions, or
injuries or illnesses contracted while in Stewart. To avoid overburdening Stewart’s health services, IDM
committed to providing comprehensive in-camp health care services that extend beyond occupational and
first responder care.
Operations
The Application noted that the Construction work camp would be closed following Red Mountain’s
transition to Operations, at which point IDM assumed that the Operation workforce and their
accompanying families would have established permanent residences in Stewart. IDM noted that this
would increase the population that must be served by Stewart’s currently stretched health services, but
would also increase the population-based funding model that typically finances social and health services.
IDM observed that mining workforces have been associated with higher rates of occupational and
non-occupational accidents and injuries. The Application further noted that incremental demand for
ambulance service as a result of Red Mountain-induced population growth puts the already-strained BC
Ambulance services even more at risk of being unable to meet the demand for its services.
Recognizing that gaps in health service delivery may remain while health service agencies recruit
professionals to serve the newly-enlarged community’s needs, IDM proposed that it may maintain access
to health service resources engaged during Construction to help meet the health needs of its workforce.
The Application determined that Red Mountain would not result in an adverse effect on education services
in the LSA because school facilities in the area are presently underused and the enrollment-based staffing
model would allow the school district to respond to the change in demand. The Application predicted
potential adverse effects to social services, emergency and protection services and health services but
stated that implementation of the mitigation measures, which are discussed in Section 13.2.3.8, could
prevent any residual adverse social effects.
12.2.3.2 HOUSING
IDM’s Application stated that effects to housing availability and affordability in Stewart and other LSA
communities during Construction (18 months) would be minimal because Construction personnel,
composed almost entirely of a transient workforce, would be housed in a work camp and shuttled via bus
to the Mine Site.
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During Red Mountain’s transition from Construction to Operations, IDM suggested that the work camp
may be maintained for up to 12 additional months to provide Operations employees a place to live while
they find their own housing in the area. Ultimately, however, IDM intends for Operations employees to
permanently relocate to Stewart. During Operations, IDM proposed to run shuttles to Red Mountain
exclusively from Stewart.
IDM projected an average Operations workforce of 194 personnel during the estimated six-year
Operations phase, with the number tapering significantly as the project approaches Closure. While IDM
has committed to hire residents from the LSA and/or RSA whenever possible, IDM assumed that a large
proportion of its Operations personnel would be sourced from outside of the LSA. According to this
scenario, a majority of the roughly 194 employees, many of whom would be accompanied by their
families, would begin to seek permanent or temporary housing accommodations at the beginning of
Operations.
IDM predicted that Project-induced in-migration during Operations could result in the demand for housing
and temporary accommodation exceeding the available supply. This pressure on Stewart’s housing and
temporary accommodation stock could result in increased housing prices and/or rental costs.
Income imbalances between Red Mountain employees as compared to the general population in Stewart
could exacerbate housing shortages and increases in housing costs, which tend to disproportionately
impact vulnerable populations, including low-income households, people on fixed-income, and people
with disabilities. Indeed, the Application also notes that other northwestern BC communities affected by
high in-migration linked to resource development projects have experienced a rise in “renovictions”
wherein many established residents whose tenancy was terminated to allow for renovations could not
subsequently find affordable housing. The RSA population is particularly vulnerable to fluctuating housing
and living costs because a higher proportion of the population receives income assistance as compared to
the provincial average. Increasing housing costs can also create obstacles to recruiting and retaining
community service professionals such as teachers, health and social service professionals.
The Application found that Project-related increase in pressure on housing and temporary accommodation
options in Stewart would be limited to Operations. Further, IDM suggested its measures to minimize,
mitigate, or otherwise address potential reductions, which are discussed in Section 13.2.3.8, in housing
availability and affordability would prevent residual effects.
12.2.3.3 POTENTIAL SOCIAL ISSUES RELATED TO THE PROJECT AND PROJECT WORKFORCE
Social outcomes from mining projects are highly variable and influenced by an array of factors, including
geographic and historic contexts, management decisions and local socio-demographics. While mining
projects can provide socio-economic benefits to local communities, as detailed in Part A of this Report,
many social issues with less favorable consequences for individuals, families and community wellbeing
have also been associated with mining projects. These social issues often vary depending on the project’s
phase of development, as the phase is closely linked with demographic and population shifts, which in turn
connect to matters related to housing, income, community infrastructure and lifestyle.
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Construction
During Construction, IDM would house its workforce in a camp located in Stewart. Stewart has
accommodated work camps for past projects and the Application asserts that residents of Stewart have
indicated a preference for situating the work camp within the town’s borders. However, subsequent
discussions with representatives from Stewart during Application Review indicated that this may not be
the preference of all Stewart’s residents. By locating the construction camp in town, IDM indicated that its
workforce would benefit from having access to the town’s recreational and social facilities and the
community would benefit from the workforce spending in town.
The Application cited research that linked work camps to increases in crime and socially disruptive
behaviour. Similarly, the Application noted that work camp accommodations have been correlated with
alcohol and substance misuse among its inhabitants, which research has linked to feelings of isolation,
depression, need for stress alleviation, high disposable incomes and lack of family responsibilities among
work camp inhabitants.
The long-distance commuting model favored by IDM for Construction inevitably results in repeated,
prolonged separations between the commuting workforce and their families who tend to remain at their
principal residence. The Application noted that such separations tend to adversely affect the wellbeing of
family members, place additional workloads on spouses who remain at home, cause relationships to
suffer, and have been associated with increased occurrences of domestic violence. Nonetheless, the
Application asserted that the long-distance commuting model is common for resource development
projects and, as such, that much of the skilled Construction workforce and their families would have
experience with the situations that this model imposes.
Operations
The Application stated that working conditions, including long shifts, high pressure and high risk working
environments, can contribute to diminished mental health, increased rates of alcoholism, higher risk of
injury, reduced productivity, and higher instances of criminal and anti-social behavior among members of
the workforce. The Application further noted that mining work schedules place substantial demand on
employees’ time, which can negatively impact the wellbeing of spouses and other family members. For
families with children, opportunities for Project employees’ spouses to engage in the workforce may be
limited due to a lack of childcare available in Stewart.
With the Operations workforce integrated into Stewart as residents, IDM proposed that the sense of
connection to the community on the part of the workforce and their accompanying families would help to
mitigate social disruption.
Closure
As Red Mountain completes the estimated six-year Operations phase, Project employment would be
reduced and ultimately eliminated. The Application noted that loss of employment, coupled with drops in
indirect and induced employment and expenditure have been linked to increases in substance abuse,
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depression, anxiety, domestic violence and family break-up. IDM suggested that the social issues that
Red Mountain could bring at Closure may be mitigated through employment on other projects in the area,
should this be available.
The Application found that Red Mountain may cause potential social issues related to the Project and
Project workforce during Construction, Operations and Closure. However, the Application noted that the
assorted adaptive management plans that IDM proposed to implement, discussed in further detail in in
Section 13.2.3.8, would be sufficient to ensure that no adverse residual effects would occur to Potential
Social Issues Related to the Project and Project Workforce.
12.2.3.4 INFRASTRUCTURE
The construction work camp would place additional demand on Stewart’s water, sewage and waste
management infrastructure beyond baseline conditions. As the Project transitions from the Construction
to Operations phases, IDM proposed that the construction camp would be vacated, in favour of housing
Operations staff in independent residences in Stewart. This shift in workforce housing would introduce a
change in demand to Stewart’s infrastructure systems, which the Application noted could require the
extension of roads, water, sewage and waste management collection services to new development areas.
IDM stated that the tax base improvements resulting from Red Mountain, including corporate and
personal income tax, sales tax, property tax, and mining tax payments, would assist governments and local
municipalities in meeting increased demands and repairing ageing infrastructure.
Ultimately, the Application concluded that Red Mountain would not introduce a residual adverse effect to
infrastructure in the LSA or RSA.
12.2.3.5 VISUAL QUALITY (IC)
The Application notes that the proposed Access Road and Powerline would be visible to the public
traveling along Highway 37A, causing an effect to Visual Quality. However, IDM asserted that such views of
Red Mountain would be fleeting to most motorists. Only individuals visiting the Clements Lake
Recreational Area and the Ore Mountain trailhead would be able to see the Access Road and Powerline at
close range from the point at which they turn off Highway 37A until they make the turn towards
Clements Lake.
The Application stipulated that Project infrastructure, components, and activities situated farther up the
valley may be visible in the distance to heli-skiers, hikers, trappers, resident hunters and non-resident
hunters who gain access to the valley on guided hunting trips with Nisga’a guide outfitters. The Visual
Effects Assessment (contained in Volume 8, Appendix 20-B of the Application) predicted that
Red Mountain would result in localized, modest adverse effects to visual quality but stipulated that the
mitigation measures discussed in more detail in in Section 13.2.3.8 would effectively render residual
effects to Visual Quality negligible.
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12.2.3.6 RECREATIONAL VALUES
The Application assessed that Red Mountain would introduce minimal, localized effects to recreational
values through changes to viewscapes, changing access to recreation opportunities, increasing the demand
for recreation opportunities, and environmental effects to fish and fish habitat. IDM proposed that its
mitigation measures, discussed in greater detail in Section 13.2.3.8, would suffice in managing these
effects such that there would be no residual adverse effects to recreational values.
12.2.3.7 PROJECT-RELATED TRAFFIC (IC)
Red Mountain would directly contribute to an increase in the number of motor vehicles on Highways 37
and 37A for transportation of equipment, workers and other goods and services, as well as indirectly
through Project-related population change. The Highway 37 and 37A Traffic Impact Study (contained in
Volume 7, Appendix 1-C of the Application) estimated that Construction and Operations would not have a
substantial effect on the average annual daily traffic. The largest traffic increase was calculated to occur
during Operations and would result in a maximum of a 3.12 percent increase in traffic volumes along
Highway 37A. Increases in daily traffic would be mitigated, in part, by transporting personnel to the Project
site by bus, which is reflected in traffic estimates.
The Traffic Impact Study further concluded that increases in motor vehicle collision rates during both
Construction and Operations would amount to less than one percent over baseline conditions. Taking into
account the limited nature of traffic-related impacts predicted in the Traffic Impact Study, IDM asserted
that Project-related traffic would not cause any adverse social effects.
12.2.3.8 PROPOSED MITIGATIONS
To address potential effects related to social and health services, IDM proposed the following mitigation
measures in the Application:
• Developing and implementing a Health and Social Services Plan to address potential increased
demands placed on the LSA’s limited health and social services and address negative implications to
social and health issues that are linked directly or indirectly to Red Mountain or Red Mountain’s
workforce;
• Developing and implementing a Medical and Health Services Plan to be created in consultation with
NHA prior to the commencement of Construction;
• Providing comprehensive on-site (and in-camp) health care services to ensure minimal adverse
effects on health services during Construction. Availability of these services may be maintained
following the transition to Operations;
• Monitoring, with the help of medical service providers, occurrences of off-site injuries, accidents,
including traffic accidents, involving the Red Mountain workforce and augmenting medical
resources where necessary;
• Managing emergency transportation and evacuation for on-site personnel and in-camp workers;
• Initiating an operational group whereby NHA, BC Ambulance, Stewart, Terrace and other project
proponents could share information and address issues as they arise and before they lead to
chronic effects on services; and
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•

Providing transportation of workers to Red Mountain to minimize the risk of motor vehicle
accidents.

In addition to the mitigation measures cited above, IDM proposed that it would undertake the following
measures to mitigate effects to housing availability and affordability:
• Facilitate the development of a Housing Action Plan in cooperation with the District of Stewart,
community groups, working group members, and other stakeholders. The Plan would be designed
to minimize adverse effects on housing availability and affordability, ensure that low-income and
vulnerable households do not bear disproportionate effects from Red Mountain, and incorporate
advice from other jurisdictions in northwest BC;
• Avoid providing housing allowances to staff that may lead to increases in housing costs; and
• Develop and implement a Local Procurement Plan to maximize local procurement opportunities,
thereby enhancing economic opportunities within the local community.
In addition to mitigation measures cited above, IDM proposed to work closely with NLG, District of
Stewart, EAO’s advisory Working Group members, and stakeholders to monitor and identify appropriate
mitigation and management services and programs to address social issues related to the Project and
Project Workforce, including:
• Engaging in dialogue with the District of Stewart and community residents to avoid, minimize,
mitigate and manage the potential negative effects of the camp and the Project's Construction
workforce on the community of Stewart;
• Developing a Community Involvement Plan to ensure that IDM meets its commitments to
community members, stakeholders and the public during Construction, Operations, Closure and
Post-closure;
• Developing a Social and Economic Management Plan designed to minimize adverse social or
economic effects of Red Mountain in general, and in particular on the local communities of
Stewart, the Nisga’a villages and Terrace;
• Working with stakeholders and service providers to implement workplace programs and health
services to promote stress and fatigue management and positive mental health;
• Considering how different economic scenarios may affect municipal development during the
different Project phases; and
• Developing a Skills, Training and Employment Plan designed to support skill development, training
and local employment in consultation with the community of Stewart, NLG and key training service
providers and stakeholders.
In addition to mitigation measures cited above, IDM proposed that it would undertake the following
measures to mitigate social effects to infrastructure:
• Working with the RDKS to determine waste management solutions of benefit to both the local
community and Red Mountain.
In addition to mitigation measures cited in the sections above, IDM further proposed to undertake the
following measures to mitigate effects to visual quality and recreational values:
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•
•
•

12.3

Working closely with the District of Stewart, Tourism BC, the EAO’s advisory working group
members, and stakeholders to establish and promote recreational opportunities as a means of
attracting tourists and permanent residents;
Retaining existing vegetation wherever possible to screen Project components from view; and
Developing and implementing IDM’s AMP which would include safeguards to prohibit unauthorized
access to the Bitter Creek valley and would include installation of a locked gate, signage and
company policies prohibiting Project personnel from entering the valley for non-work related
activities.

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

During Application Review, the EAO received and reviewed comments related to the social VCs from the
Working Group, including representatives from NHA, FLNRORD, RDKS and the District of Stewart. The key
issues are described in the following sections.

12.3.1 SOCIAL AND HEALTH SERVICES
The District of Stewart, RDKS and NHA were unanimous in expressing concern that the region’s medical
and ambulance services would not have the capacity to support the additional population that the Project
would introduce during Construction and Operations. They agreed with IDM’s observation in the
Application that health and ambulance services already operate at full capacity. However, they disagreed
with IDM’s assertion that the region’s medical services would necessarily be enhanced as a result of the
additional funding that would be stimulated by the increased population. The District of Stewart and RDKS
noted that the current shortfalls in medical services were not in fact the result of a shortage of funding,
but primarily from challenges in recruiting medical professionals to Stewart. Working Group members
further noted that although the in-camp, full-service medical facility could modulate demand on NHA’s
medical services during Construction, IDM’s intent to eliminate the medical facility during Red Mountain’s
transition to Operations would shift the burden entirely to NHA.
Beyond the additional burden placed on medical and ambulance services as a result of the population
growth stimulated by Red Mountain, NHA noted from its experience that resource projects tend to be
correlated with increases in the number of higher acuity cases presenting to hospitals and clinics in the
region. NHA further stated that given the current capacity of the region’s health services, even a small
number of acute cases (fewer than five) would push local hospitals beyond capacity and require a
coordinated response across the region or province. NHA further specified that even if IDM was highly
successful in implementing its various proposed management plans aimed at mitigating effects to health
and ambulance services, NHA’s experience with other resource development projects indicates that
Red Mountain would cause residual adverse effects.
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IDM responded with an acknowledgement of the capacity challenges that medical services in the
region face, but stood by its assessment that Red Mountain would not introduce any residual
adverse effects given the mitigation measures and commitments made by IDM.
Considering the preceding discussion, the EAO proposes Condition 16 Health and Medical Services
Plan, which would require that IDM prepare the plan in consultation with NHA, RDKS and the
District of Stewart. The plan would be implemented throughout Construction and Operations and
would feature monitoring of medical services capacity within Stewart, including non-urgent and
medical services and ambulance capacity and a requirement for IDM to ensure sufficient health
and medical services are available for the population increases attributable to the Project. The
condition further specifies that the IDM must include a process for coordination and collaboration
with NHA and local health providers.
To monitor the effectiveness and assist with implementation of the Healthcare Services Plan, as
well as the social management plans required in other EAO proposed conditions, the EAO proposes
Condition 21 Social Effects Monitor, which would require that IDM retain the services of a qualified
person to monitor social effects and the implementation of the EAO’s proposed social conditions.
In addition to other roles and responsibilities related to the implementation of management plans,
the Social Effects Monitor would provide information and report directly to the EAO.

12.3.2 HOUSING
NHA, RDKS and the District of Stewart raised concerns about the effects to housing availability and
affordability in Stewart resulting from population growth associated with Red Mountain. The District of
Stewart further noted that as of January 2018, Stewart’s vacancy rate for habitable rental homes was zero
percent. The District of Stewart and RDKS highlighted that a majority of the unoccupied units are not
habitable without significant rehabilitation. This could leave a portion of Red Mountain’s workforce
without viable housing options other than the work camp that IDM has indicated would only be available
for a short-term (12 month) transitional period.
To address Working Group members’ concerns, IDM asserted that renewed economic
development in the area, including Red Mountain, would stimulate private investors to develop
new housing and/or refurbish the portion of Stewart’s housing stock that is currently
uninhabitable, thereby increasing housing availability.
Working group members questioned IDM’s confidence that private investors would develop sufficient
additional housing stock to meet the rising demand. Instead, they noted experience from previous projects
wherein private investors’ housing developments resulted in driving up housing costs to the point that it
became unaffordable to community members who did not have access to the higher incomes provided by
employment at a major project. RDKS also noted the risk that the new housing could become abandoned
following closure of Red Mountain, leaving the properties to fall into disrepair and become a liability to the
community.
Assessment Report

August 28, 2018

253
IDM responded that in supporting the development of a Housing Action Plan, it would solicit advice
from other jurisdictions in northwest BC with experience in developing such plans. IDM further
noted that the Housing Action Plan would consider a range of options for workforce housing,
including the construction of apartments, houses and neighbourhoods, restoration of row-houses
and apartment buildings, and use of modular units, RVs, barges, or floating hotels. Given that the
Operations workforce would not take up residence in Stewart until after the 18-month
Construction phase, and that IDM was prepared to maintain the work camp during the transition
from Construction to Operations, IDM asserted that there would be sufficient time for appropriate
housing to be made available.
In reference to the risk that potential new housing could become abandoned following
Red Mountain’s closure, IDM noted that minimizing excess housing at the close of the mine would
be a key consideration.
Considering the preceding discussion, the EAO proposes Condition 17 Housing Strategy which
would require IDM to develop and implement a Housing Strategy in collaboration with the
District of Stewart, RDKS and NHA. The Housing Strategy would require a housing inventory and
needs assessment to be completed in advance of Operations. It would require specific actions,
mitigation measures, and adaptive management to manage the increased demands for housing in
Stewart resulting from the influx of the Project workforce during Operations and to manage
potential out-migration of the workforce at the end of Operations. The Social Effects Monitor,
proposed in Condition 21, would have monitoring and reporting responsibilities related to the
implementation of the Housing Strategy.
The EAO also proposes Condition 18 Social Effects Management Plan, requiring that IDM retain a
qualified person to identify and mitigate potential social disruption as a result of Red Mountain
throughout all Project phases.

12.3.3 POTENTIAL SOCIAL ISSUES RELATED TO THE PROJECT AND PROJECT WORKFORCE
NHA and RDKS raised concerns regarding the rapid population growth that Red Mountain would cause,
which IDM estimated to range from 50 percent to 125 percent, depending upon the proportion of the
workforce that is drawn from outside the local community and the number of family members who
relocate to Stewart. Working Group members noted that their experience from other resource
development projects in northern BC indicated that a broad array of social issues could develop as a result
of the population growth anticipated to result from the influx of the Construction workforce and, later, the
Operations workforce and accompanying families.
IDM’s choice to locate the construction work camp within the municipal boundaries of Stewart is
one aspect of Red Mountain that working group members pointed to as a source of potential social
issues. Contrary to the Application’s assertion that Stewart would welcome an in-town work camp,
both the District of Stewart and the RDKS noted that Stewart’s previous experience with work
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camps resulted in a number of adverse effects to the community, including public alcohol
consumption, property theft and general nuisance.
IDM acknowledged the potential for controversy in electing to situate the work camp in town and
the uncertainty surrounding the way in which the Project workforce would integrate into the
community. IDM referenced its worker code of conduct and the various management plans it had
committed to developing and implementing as the means by which IDM would adaptively manage
social effects.
The Working Group disagreed with IDM’s conclusion that implementation of its adaptive management
plans could fully prevent residual adverse effects to members of the community, and noted that IDM had
not provided evidence or information on the mechanisms through which management plans would be
able to eliminate adverse effects. NHA acknowledged that appropriate implementation of management
plans could minimize social effects but stated that, even with implementation of leading social
management practices, Red Mountain would cause some magnitude of residual effects to social indicators.
NHA requested additional information on specifically how social effects would be monitored and
communities engaged, and provided a recommendation for indicators and issues to be measured and
adaptively managed in in IDM’s management plans. These included:
• Proportion of the Operations workforce that is transient, commuting to the Project by flying-in/
flying-out (FIFO) or driving-in/driving-out while maintaining a primary residence outside of the LSA;
• Risks associated with substance use;
• Impacts to transit hubs;
• Availability and affordability of childcare services;
• Gender-related impacts;
• Educational attainment;
• Impacts of prolonged rotations on workforce and families; and
• Project temporary or permanent closure.
As part of its response, IDM committed to:
• Assessing the measures outlined in the Social and Economic Monitoring and Management Plan
(SEMP) using the Gender Based Analysis Plus (GBA+) or a similar, broadly recognized gender
impact assessment tool;
• Providing a harm reduction program as part of the health services provided in the in-camp
health care facilities, including a naloxone kit;
• Supporting the implementation of childcare and early childhood education programs through
the implementation of the Health and Social Services Plan and if necessary, offering a
“reasonable financial contribution”;
• Implementing hiring policies that would require, at a minimum, that workers have a high school
diploma; and
• Including mitigations to reduce effects of closure or slow-downs on workforce and families.
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The EAO is of the opinion that residual social effects would be experienced by communities in the
LSA and RSA as a result of the influx of Red Mountain’s Construction and Operations workforces.
The EAO acknowledges that the scale of this population growth is a range, which imposes an
uncertainty on the specific social effects that would be experienced and the magnitude of those
effects. Nonetheless, the EAO holds that residual social effects would result from population
growth at the low end of the continuum (estimated at 50 percent), and that those effects could
grow in number and magnitude in the event that population growth rates approach or exceed the
high end of the continuum (estimated at 125 percent).
Considering the preceding discussion and the commitments that IDM made during Application
Review, the EAO proposes Condition 18 Social Effects Management Plan, which would require IDM
to develop a Social Effects Management Plan in consultation with RDKS, the District of Stewart and
NHA. The condition would require that IDM identify a process for monitoring and adaptively
managing social effects related to Red Mountain, and the effectiveness of implemented mitigation
measures. The condition further requires IDM to consider how different populations could be
affected by the Project, monitor childcare and early childcare education demand, and provide
support for these and other social programs, as necessary. It would also include the requirement
for IDM to develop a worker code of conduct in consultation with the local community and to
ensure it is applied and enforce for all Red Mountain staff for the entire Project life.
The EAO also proposes Condition 20 Community Consultation Plan, which would require that IDM
establish a process to receive and respond to community feedback regarding Red Mountain. The
Social Effects Monitor, required in Condition 21, would have monitoring and reporting
responsibilities related to the implementation of Condition 18 Social Effects Management Plan and
would, along with the EAO, receive the community consultation annual report.

12.3.4 VISUAL QUALITY
The Application assessed that Red Mountain would have a nominal adverse effect on visual quality.
FLNRORD stated that even a slight visible change to the line-of-sight looking southeast from the
Highway 37A bridge spanning Bitter Creek would result in a change to the visual character of the area.
Highway 37A, also known as Glacier Highway, is known for its scenery. Further, the view in the vicinity of
the Highway 37A bridge is one of the few viewsheds in the area with a VQO designated as “retention”
which, as noted in Section 13.2.2.5, requires that any changes to the view be minimal, difficult to see,
small in scale and natural in appearance. FLNRORD specified that the changes proposed by IDM would
exceed retention VQO allowances.
During Application Review, and at FLNRORD’s request, IDM completed an evaluation of visual
quality effects to better predict the project components that would be visible from the
Highway 37A viewpoint, and the duration that travelers on Highway 37A would be able to see
those components. This additional assessment confirmed that some project elements, including a
quarry and a powerline, would likely be visible in the foreground at the Highway 37A viewpoint.
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These results could not be confirmed, however, until completion of modelling aligned with
standard Visual Impact Assessment methods, which IDM had yet to undertake. Accordingly, and in
line with FLNRORD’s recommendation, IDM committed to conduct a three-dimensional visual
simulation to assess visual effects and determine appropriate mitigation measures. IDM further
committed to redesigning the quarry with the goal that that it be obscured from view at the
Highway 37A bridge by foreground vegetation. In the event that IDM is unable to shield any section
of the quarry behind vegetation, IDM committed to using other visual design concepts, as
appropriate, to mitigate visual impacts of the quarry.
The EAO acknowledges that successful mitigation of Red Mountain’s adverse effects to visual
quality at Highway 37A relies largely upon the persistence and health of the vegetation that
currently screens the Project area from the highway. Because the majority of this vegetation is
situated in space that is outside of the Project area, the EAO further acknowledges that any
potential natural events or commercial activities that may affect the screening vegetation are likely
beyond IDM’s control.
The EAO is presently aware of an application to develop a log yard that could potentially result in a
loss of some of the vegetation that may be necessary to fully screen Project infrastructure.
Although the EAO understands that the proponent for the log yard is evaluating opportunities to
retain the screening vegetation, the EAO must account for a measure of uncertainty in:
o IDM’s ability to redesign the quarry to ensure that is can be screened by existing vegetation;
and
o The continued ability of the foreground vegetation to fully screen the quarry from view.
Considering the preceding discussion and the commitments that IDM made during Application
Review, the EAO proposes Condition 15 Visual Quality Plan, which would requiring that IDM to
work in consultation with FLNRORD, EMPR, ENV and NLG to address visual quality effects at the
Highway 37A bridge. The plan would include, at minimum, results from a three-dimensional visual
quality model identifying the potential effects to visual quality from the vantage point of the
Highway 37A bridge, and specific mitigation measures to mitigate the visual effects of Project
infrastructure from that vantage point.

12.4

CHARACTERIZATION OF RESIDUAL EFFECTS

After considering the proposed mitigation measures, the EAO concludes that Red Mountain would result in
residual adverse effects to the following VCs for the reasons noted:
• Social and Health Services – Medical and Ambulance services:
o Existing constraints to medical and ambulance services that would be exacerbated by a
sudden increase in population levels, estimated to range from 50 percent to 125 percent;
and
o Uncertainty that proposed mitigation measures would fully avoid increased pressure on
medical and ambulance services in Stewart and Terrace;
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•

•

•

Housing:
o Reduced housing availability and affordability in Stewart resulting from:
 Extremely low existing housing stock in habitable condition;
 Extremely low rental vacancy rate; and
 Non-specific mitigation measures proposed;
Potential Social Issues Related to the Project and Project Workforce:
o Direct contribution to potential social issues, or exacerbation of existing issues, which could
include (although not being limited to) crime, drug and alcohol misuse, social disruption,
family breakdown, and exacerbation of chronic health conditions. These issues could stem
from various aspects of Red Mountain, including:
 The concentration and demographics of 250 Construction personnel at a work camp,
which would more than double the population of Stewart;
 The potentially rapid growth of Stewart’s population associated with the Operations
workforce (with estimated growth ranging from 50 percent to 125 percent);
 The eventual end to employment for a large proportion of Stewart’s population as
Red Mountain’s reaches the end of its operational life;
 The potential of abrupt population declines should the Operations workforce and
accompanying families relocate away from Stewart upon the Project’s closure;
 Uncertainty in the effectiveness of proposed mitigation measures; and
 Limited local resources in place to address social effects and limited details of how
IDM would adequately monitor and address social issues;
Visual Quality Effects
o The quarry nearest Highway 37A, as well as project activities in its vicinity, may be partially
visible through the vegetation screening with potential greater impacts if:
 IDM fails to redesign the quarry to fully exclude areas that are visible above the
dominant tree height, making the quarry visible from the Highway 37A bridge; or
 The foreground vegetation that screens the quarry from Highway 37A is removed or
damaged.

The EAO’s characterization of the expected residual effects of the Project on Social and Health Services,
Housing, Potential Social Issues Related to the Project and Project Workforce, and Visual Quality are
summarized below in Tables 44 through 47, and reflect the EAO’s level of confidence in the effects
determination (including their likelihood and significance).
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Table 44: Summary of Residual Effects for Social and Health Services -Medical and Ambulance Services
Criteria
Context
Magnitude

Assessment Rating
Low

Rationale
Medical and ambulance services in the LSA are acutely sensitive to increases in
demand because these services currently operate at, or over capacity.

Moderate

Red Mountain could substantially increase the area’s population (estimated to
range from 50 percent to 125 percent growth), which would place increased
demand on services, relative to the scale of the population growth. Although the
scale of population growth could be substantial, it is in line with historic variation
for the area, which has a long history of resource development projects.
Red Mountain would also introduce an increased risk for higher acuity medical
cases, which would also increase the demand on medical and ambulance services.

Extent

Local to Regional

Potential residual effects on medical and ambulance services would occur
primarily in Stewart but could extend into Terrace, which offers medical services
that are unavailable in Stewart. Terrace also serves the region’s acute care needs
and receives escalated cases from Stewart and other communities in the RSA.

Duration

Medium-term to
Long-term

Effects are likely to be felt throughout Construction and Operations but given that
IDM would offer health services in-camp during Construction, effects would likely
be experienced most strongly during the early stages of Operations. This is when
the population growth would most markedly exceed medical and ambulance
service capacity. It is anticipated that adaptive management administered as
prescribed in Condition 16 Health and Medical Services Plan would mitigate some
of these effects over time.

Reversibility

Frequency

Reversible

Frequent/Regular

Potential residual effects to social and health services, including medical and
ambulance services, are expected to cease as Project staff relocates during
Closure.
Potential effects related to the medical and ambulance services would fluctuate in
magnitude depending upon the number and severity of medical cases. However,
the increased pressure on medical and ambulance services is expected to be a
regular condition resulting from Red Mountain, with some variation between
Construction and Operations.

Likelihood

The likelihood of residual adverse effects on medical and ambulance services is moderate.

Significance
Determination

Adverse effects to medical and ambulance services are expected to be moderate, and regular in
occurrence, but these effects are anticipated to be largely confined to local health providers, with some
effects periodically extending to a regional scale. The EAO would require that adverse effects be
continuously monitored and adaptively managed through implementation of Condition 16 Health and
Medical Services Plan, which would become legally binding as a condition of the EAC. Condition 21 Social
Effects Monitor proposed in would serve to observe and report on implementation of the Healthcare
Services Plan and offer recommendations, as appropriate. Considering this, the EAO has determined that
Red Mountain would not have significant residual adverse effects on medical and ambulance services in
the LSA.

Confidence

The EAO’s confidence in this assessment is moderate because there are a number of unknown external
variables that would influence the degree to which Red Mountain would impose effects to medical and
ambulance services. These include:
• The scale of population growth in Stewart has been estimated within a broad range (50 percent
to 125 percent);
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• The selection of mitigation measures that would be applied during adaptive management; and
• The effectiveness of these measures.
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)

Table 45: Summary of Residual Effects for Housing
Criteria
Context

Magnitude

Assessment Rating
Low

Rationale
The District of Stewart has a history of population increases and decreases in
response to cycles of resource development projects. However, Stewart’s existing
population is vulnerable to increases in the cost of living because a higher
proportion of the population lives on income assistance as compared to the
provincial average.

Low to High

The influx of Red Mountain’s Operations workforce and any accompanying
families would increase the population of the District of Stewart by 50 percent to
125 percent. Population growth even at the low end of this scale would likely
exceed currently available housing. Population growth approaching the higher end
of the scale would amplify the degree by which housing demand exceeds supply. It
remains uncertain whether development of new units would meet demand. Based
on evidence from other resource developments in proximity to rural
municipalities, these factors would decrease local housing availability and
affordability. In turn, this would disproportionately affect more vulnerable
segments of the population (that is, those renting and on income assistance and
whom may not benefit directly from the Project). Other segments of the
population that may have stable employment and may own their own housing
may not experience the adverse effects of decreased housing affordability and
availability.
Effects to housing availability and affordability may also vary in response to the
effectiveness of the workforce housing strategies that IDM employs as part of
their Housing Strategy.

Extent
Duration

Reversibility

Local
Short-term to
Long-term

Reversible

Residual effects to housing availability and affordability would be restricted
primarily to Stewart.
Effects to housing availability and affordability in Stewart would likely be felt most
strongly early in Operations as the workforce and any accompanying families
establish residences in the community. It is anticipated that adaptive management
measures prescribed in the Housing Strategy could mitigate effects to housing
availability and/or affordability over time.
The development and strategic implementation of appropriate mitigation
measures via IDM’s Housing Strategy may successfully minimize, reverse or even
avoid, adverse effects to housing availability and affordability in Stewart.
Regardless of the success of IDM’s mitigation strategies, effects to housing are
expected to stabilize or diminish once as the Project has fully transitioned to
Operations and the workforce established residences. Any potential effects that
are not resolved during Operations would likely be reversed following Closure.
Housing built to accommodate Red Mountain’s Operations workforce could
become abandoned at Closure.

Frequency
Assessment Report

Continuous

Stewart residents would experience changes to trends in housing availability or
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affordability continuously throughout Operations.
Likelihood

The likelihood of residual adverse effects on housing availability and affordability during Operations in
Stewart is high because:
• Red Mountain would increase population in Stewart by 50 percent to 125 percent;
• The District of Stewart’s rental vacancy rates are currently low (presently at zero per cent); and
• IDM does not currently propose to provide housing for the Operational workforce beyond
temporarily extending the availability of construction work camp facilities.

Significance
Determination

The magnitude of residual adverse effects to Stewart’s housing availability and affordability could range
from low to high, depending upon the scale of population change and the available housing stock by the
time that Red Mountain begins Operations. These effects would be local in nature and although they
may be continuous throughout Red Mountain’s six-year Operations phase, they are expected to be
reversed with Red Mountain’s closure.
The EAO recommends, as a part of Condition 17 Housing Strategy that IDM retain a Qualified
Professional to develop a housing strategy to provide specific mitigation measures to manage effects to
housing in Stewart. Condition 18 Social Effects Management Plan, would also provide an avenue for
community representatives to identify, and participate in adaptively-managing housing, as well as other
social effects. Condition 21 Social Effects Monitor would serve to observe and report on implementation
of both the housing strategy and Social Effects Management Plan, and offer recommendations, as
appropriate. Considering the above analysis, the EAO has determined that Red Mountain would not have
significant residual adverse effects on housing availability and affordability in Stewart.

Confidence

The EAO’s confidence in this assessment is low to moderate because there are a number of unknown
variables that would influence the degree to which Red Mountain would impose residual adverse effects
to housing availability and affordability in Stewart. These include:
• The scale of population growth in Stewart has been estimated within a broad range (50 percent
to 125 percent);
• The effectiveness of measures and management plans designed to mitigate adverse effects to
housing availability and affordability is uncertain; and
• Actions of individuals unassociated with Red Mountain could have a marked impact on housing
availability and/or affordability.
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)
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Table 46: Summary of Residual Effects for Potential Social Issues Related to the Project and Project
Workforce
Criteria
Context

Magnitude

Extent

Duration

Assessment Rating
Low

Moderate

Rationale
The District of Stewart and other communities in the RSA have a higher proportion
of vulnerable and economically disadvantaged residents, as compared to the
province. These populations may experience a disproportionate share of the
adverse social effects from Red Mountain and may have lower resiliency to
adverse effects.
For some individuals in the LSA and to a lesser extent the RSA, potential social
impacts related to Red Mountain would not measurably differ from baseline
conditions or they may benefit from Red Mountain (low magnitude). More
vulnerable segments of the population would disproportionately experience
adverse social effects of moderate magnitude.

Local to beyond
regional

Potential residual adverse social effects from Red Mountain would occur primarily
in Stewart. Potential effects on family dynamics resulting from prolonged
absences of FIFO workers during construction, whose home communities are
outside of the RSA, would extend into the RSA and beyond.

Long-term

Adverse social effects related to the Project and Project workforce are expected to
peak during the 18-month Construction phase during which time IDM would
house 250 of its personnel in a work camp in Stewart. As the Project transitions to
Operations, many adverse effects are expected to dissipate with the removal of
the work camp, and the shift to longer-term operational employees.

Reversibility

Reversible to
irreversible

Potential social effects related to Red Mountain would generally be considered
reversible. Some social effects (for example, addictions, family breakdown,
domestic violence, exacerbated chronic conditions) may be irreversible for
vulnerable segments of the population.

Frequency

Continuous

Potential effects would occur continuously, although the specific issues are likely
to vary throughout Construction, Operations, and Closure.

Likelihood

The likelihood is high that Red Mountain would result in some degree of adverse social issues related to
the Project or Project workforce.

Significance
Determination

Residual adverse social effects related to the Project and Project workforce are anticipated to be
moderate in magnitude and primarily local in nature. These effects are likely to peak during the
18-month Construction phase. Some other social effects may, however, persist throughout Operations
and Closure. The EAO recommends Condition 18 Social Effects Management Plan, which would work to
identify and adaptively manage social effects that are identified. Condition 21 Social Effects Monitor
recommended by the EAO’s proposed Condition 21 would serve to observe and report on
implementation of the Social Effects Management Plan and offer recommendations, as appropriate.
Considering the above analysis and the conditions identified in the TOC (which would become legally
binding as a condition of an EAC), the EAO has determined that Red Mountain would not have significant
residual social issues related to the Project and Project workforce.

Confidence

The EAO’s confidence in this assessment is low because there are a number of unknown variables that
would influence the degree to which Red Mountain would impose residual social issues related to the
Project and Project workforce. These include:
• The unpredictable nature of individual behaviour; and
• The effectiveness of mitigation measures.
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)
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Table 47: Summary of Residual Effects for Visual Effects (IC)
Criteria
Context

Assessment Rating
Low

Rationale
The potential visual effects that could be caused by the quarry nearest
Highway 37A, if not fully mitigated, would be situated in an area with a VQO of
“retention”, denoting an area that is acutely sensitive to existing conditions. At
present, the viewshed at the Highway 37A bridge is pristine with no signs of
industrial development.

Magnitude

Low to Moderate

If IDM successfully redesigns the quarry nearest Highway 37A to be fully screened
behind vegetation, and the vegetation remains in place, visual impacts from the
Highway 37A vantage point are expected to be negligible. Should site conditions
or property boundaries render it impossible for IDM to redesign the quarry such
that it is fully screened by vegetation, or should that vegetation be damaged or
removed by another entity, parts of the quarry, and potentially some project
activities adjacent to the quarry, would be visible from the Highway 37A bridge.

Extent

Project Area/Site
Specific

The residual effects to visual quality, should they occur, would be restricted to a
specific location in the Project Area.

Duration

Long-term

Any residual effects to visual quality would persist through the life of Red
Mountain and beyond, although they would be progressively diminished in
magnitude and extent once the quarry nearest to Highway 37A is reclaimed and
the tree canopy gradually recovers.

Reversibility

Reversible

Reclamation and forest canopy recovery in areas impacted by the quarry nearest
to Highway 37A would eliminate the view of the quarry nearest Highway 37A over
the long-term.

Frequency

Continuous

Effects to visual quality, should they occur, would be continuous, although they
would diminish in magnitude and extent over the life of Red Mountain and
beyond.

Likelihood

The likelihood is moderate that Red Mountain would result in some degree of adverse residual effects to
visual quality. IDM has committed to redesigning the quarry, deploying visual impact mitigations, and
using a three-dimensional visual quality model, with the goal of ensuring that the quarry meets the
criteria of the Retention VQO (difficult to see, small in scale, natural in appearance). Taken together,
these mitigation measures could result in negligible residual effects to visual quality, so long as
foreground screening vegetation remains in place.
If, however, IDM is unable to redesign the quarry, or the foreground vegetation is removed or severely
damaged, some of the quarry and nearby Project activities may be visible from the Highway 37A bridge,
thereby causing residual adverse effects to visual quality. Because the majority of the screening
vegetation is situated outside of the Project Area, preservation of the vegetation is largely outside of
IDM’s control.

Confidence

The EAO’s confidence in this assessment is moderate because there are a number of unknown variables
that would influence the degree to which Red Mountain would impose adverse residual effects to visual
quality. These include:
• IDM’s assessment of potential effects to visual quality did not follow standard Visual Impact
Assessment guidelines, which challenges FLNRORD and EAO’s ability to draw conclusions as to
the scale of the impact to visual quality and the potential for success of mitigation measures;
and
• The continued persistence and health of the foreground vegetation that screens the quarry from
view at the Highway 37A bridge is largely beyond IDM’s control.
Note: Criteria and assessment ratings are defined in Appendix A (Table 49, Residual Effects Characterization Definitions)
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12.5

CUMULATIVE EFFECTS ASSESSMENT

There are a number of past, present and reasonably foreseeable projects and activities in the RSA that
have the potential to act cumulatively with Red Mountain’s residual effects on the Social and Health
Services, Housing, Potential Social Issues Related to the Project and Project Workforce, and Visual Quality
VCs. These past, present and reasonably foreseeable future projects and activities that were considered in
the cumulative effects assessment include Bitter Creek Hydro Project, Brucejack Gold Mine,
Kemess Underground, Kitsault Mine, the KSM Project, and a log yard that is proposed to be located at the
intersection of Highway 37A and Red Mountain’s Access Road. The effects of projects and activities that
have been carried out are reflected in the existing baseline conditions and have informed the identification
and analysis of the residual effects discussed above. The EAO is of the opinion that future development of
the above-noted projects could potentially add to the baseline demand for medical services, ambulance
services and housing, and could introduce potential social issues beyond baseline conditions. The additive
effect of these future developments, in combination with the residual effects of Red Mountain, could
result in cumulative social effects.
Residual effects associated with Red Mountain have the potential to interact with the effects of any or all
of the above-noted projects, but the degree to which this interaction would cause cumulative adverse
effects on social VCs depends largely upon the timing of those projects that are not currently under
development. The EAO is of the view that should these projects proceed with a construction and/or
operation schedule that overlaps with Red Mountain, the likelihood for cumulative effects to Social and
Health Services, and Housing would be moderate.
The EAO concludes that cumulative effects to the Social and Health Services VC would be moderate in
magnitude but low in context because medical and ambulance services already operate at constrained
levels in Stewart and Terrace. For the Housing VC, which in Stewart is similarly constrained, the EAO holds
that the cumulative effect would be low in magnitude because the majority of resource development
projects noted above provide, or propose to provide, housing for their Construction and Operations
workforces.
The provision of on-site housing and medical services for the majority of the above-noted resource
development projects also diminishes the likelihood that projects’ workforces would spend time in, or
interact routinely with the residents of Stewart. Effectively, the potential social issues related to those
other projects would either be focused within the project sites, or distributed across the province in the
home communities of the projects’ workforces. By contrast, the Bitter Creek Hydro project could introduce
social issues that could interact cumulatively with those of Red Mountain. This would only occur, however,
if the construction period for the Bitter Creek Hydro project were to overlap with the construction or
operation of Red Mountain. Accordingly, the EAO concludes that the likelihood for cumulative effects to
Potential Social Issues Related to the Project and Project Workforce is low. The magnitude of the
cumulative effects, should they occur, are anticipated to be moderate.
For effects to visual quality, cumulative adverse effects would occur only in the event that the mitigation
measures required in Condition 15 Visual Quality Plan for Red Mountain fail to fully obscure the Project’s
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infrastructure and activities from view at Highway 37A. The EAO recognizes however, that the success of
these mitigation measures depends largely on the continued persistence and health of vegetation that is
located on a land parcel outside of the Project area, and therefore outside of IDM’s control. At present,
this land parcel, located between Highway 37A and IDM’s quarry site, constitutes part of a tenure area
that is currently proposed as the side of a log yard development.
The EAO’s communications with FLNRORD suggest that the proponent for the log yard intends to employ
measures to screen the log yard from view at the Highway 37A bridge over Bitter Creek. These same
measures would also serve to maintain screening vegetation to shield Red Mountain infrastructure from
view. In this case, the likelihood for both residual and cumulative effects to visual quality from
Red Mountain, hinges largely on the proponent for the log yard electing to, or being mandated, to
maintain the vegetative screening. Should that screening be maintained, the likelihood for cumulative
effects to visual quality is low. If, however, the vegetated buffer that provides screening to Red Mountain
infrastructure is compromised, the likelihood for cumulative effects to visual quality is high. The magnitude
of the cumulative effects to visual quality, should they occur, are anticipated to be moderate. The EAO
concludes that significant cumulative effects to Health and Social Services, Housing, Potential Social Issues
Related to the Project and Project Workforce, and Visual Quality are not expected as a result of the effects
of Red Mountain interacting with the effects of other past, present and reasonably foreseeable future
projects and activities.

12.6

CONCLUSIONS

Considering the preceding analysis conditions identified in the proposed CPD and TOC 46 (which would
become legally binding if an EAC is issued), the EAO is of the view that Red Mountain would not have
significant adverse effects on social VCs, including Social and Health Services, Housing, Potential Social
Issues Related to the Project and Project Workforce, Recreational Values, Project-Related Traffic, and
Visual Quality.

46

Condition 15 Visual Quality Plan, Condition 16 Health and Medical Services Plan, Condition 17 Housing Strategy, Condition 18
Social Effects Management Plan, Condition 19 Economic Opportunities Plan, Condition 20 Community Consultation Plan, and
Condition 21 Social Effects Monitor.
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13 CULTURAL AND HERITAGE RESOURCES
13.1

BACKGROUND

Cultural and Heritage Resources are objects and sites with heritage value to BC, a community, or an
Aboriginal Group, and may include archaeological resources, fossils, and immaterial uses of an area for
cultural or heritage activities. Cultural and Heritage Resources was selected as a VC because of the
importance to Aboriginal Groups, the province, and regional stakeholders. Also, Red Mountain has the
potential to adversely affect archaeological, paleontological and historical heritage sites, objects, and
features protected under the Heritage Conservation Act (HCA), as well as cultural landscapes and sacred,
ceremonial, or culturally important places, objects, or things that are not protected under the HCA.
The Cultural and Heritage Effects Assessment has been informed by the assessment of the following ICs:
• Section 5 Air Quality;
• Section 6 Noise; and
• Section 13.3.4 Visual Quality.

13.1.1 REGULATORY CONTEXT
The following key federal and provincial legislation, policy, and regulatory guidelines apply to the Cultural
and Heritage Resources VC:
• Nisga’a Final Agreement Act (2000): Chapter 17 outlines the protection and ownership of cultural
artifacts and the protection of heritage sites on Nisga’a Lands;
• Heritage Conservation Act (1996): Protects archaeological, historical, and/or paleontological sites in
BC. A heritage resource can include personal property that has heritage value, regardless of
whether it has been officially designated, and may include archaeological resources defined as “the
physical remains of past human activity” 47;
• Local Government Act (1996): Provides protection and/or other conditions for sites listed on a
heritage registry that may be established under the Act. For this region of BC, the Regional District
of Kitimat-Stikine maintains a heritage registry;
• Nass South Sustainable Resource Management Plan (2012): Requires that the management of
cultural sites be consistent the Nisga’a Final Agreement Act, and that any cultural heritage sites
identified should be reported Nisga’a Lisims Government, and the Archaeology Branch of FLNRORD
for inclusion in the BC Government’s Remote Access to Archaeological Data database;
• Fossil Management Framework: Administered by the Heritage Branch of FLNRORD and provides
guidance related to fossil management in BC;
• Lands Act: Protects paleontological resources and is administered by the Lands Branch of FLNRORD;
47

Heritage resources extend to resources that do not have formal designation by the Province of BC. (Province of BC, 1996).
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•

13.2

and
BC Archaeological Resource Management Handbook: Summarizes the archaeological impact
assessment and review process in BC.

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED IN THE APPLICATION

13.2.1 SPATIAL AND TEMPORAL ASSESSMENT BOUNDARIES
The LSA for the Cultural and Heritage Resources effects assessment corresponds to the footprint of the
proposed Project components with a 30 m buffer around all components (including the Access and
Haul Roads). No RSA was required as the potential effects to Cultural and Heritage Resources would only
occur through direct disturbance.
Potential impacts of Red Mountain activities on Cultural and Heritage Resources could occur during all
project phases, although interactions during Post-Closure were determined to be unlikely due to a lack of
associated earthworks and excavation. The temporal assessment boundary includes Construction,
Operations and Closure phases of Red Mountain.

13.2.2 BASELINE INFORMATION
Red Mountain is located in the Nass Wildlife Area, as set out in Nisga’a Final Agreement (Part C, Section 18
of this Report). During consultation between IDM and Nisga’a Nation, NLG representatives did not identify
any Cultural or Heritage Resources in the Bitter Creek valley (Project area in the context of IDM’s Heritage
Effects Assessment).
The Archaeological Overview Assessment (AOA) and the Preliminary Field Reconnaissance (PFR) conducted
in 2015 did not identify any archaeological sites in the LSA or Bitter Creek valley. There are five known
archaeological sites located in areas situated approximately 18 km to 25 km from the Bitter Creek valley.
The area assessed in the AOA included the proposed locations of the mineral processing facility, waste
dump area, TMF and the right-of-way for both the Powerline and Access Road.
According to the Application and supporting AOA, the following factors indicate a low potential for the
presence of undiscovered archaeological resources in the Project area:
• The physical constraints of the landscape;
• The previous human industrial disturbances (mining exploration and forestry); and
• The disturbances of the soil due to naturally occurring events.
In addition to these factors, the PFR did not result in the identification of old-growth stands of cedar or
lodgepole pine in the Project area, indicating a low potential for the presence of culturally modified trees.
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13.2.3 POTENTIAL PROJECT EFFECTS
The Application states that direct effects to previously unidentified archaeological, paleontological, cultural
or heritage resources could occur through disturbance from Project activities related to earthworks or
excavation. Based on the results of the AOA and PFR conducted in 2015, the Application concluded that
the probability associated with this potential effect was low, and limited to Construction, as earthworks
and excavation during the other phases of Red Mountain would be minimal.
In the Application, IDM has committed to the implementation of Chance Find Procedures during the
Construction, Operations and Closure. Procedures would focus on measures to be followed should
previously undiscovered archaeological, paleontological, heritage and cultural resources be found.
Other potential direct and indirect effects of Red Mountain on Cultural and Heritage Resources were
assessed through the Air Quality, Visual Quality and Noise ICs and in consideration to potential changes in
access to the Project area. These potential effects include:
• Fugitive dust particles and exhaust emissions, which would be introduced into the ambient
environment as air emissions;
• Visual impacts in the Bitter Creek watershed and areas adjacent to locations where Red Mountain
components or activities might be observed. Red Mountain components, including the
Access Road, transmission line, and TMF, would be visible to individuals who enter the Bitter Creek
valley. The Application states that the steepness and narrowness of the valley would likely to limit
access to the valley, and the visual impacts of the Access Road and transmission line would be
primarily limited to motorists passing the entrance to the Bitter Creek valley along Highway 37A;
and
• Noise effects to receptors located in the Project area where noise would exceed baseline
conditions in the immediate area around the TMF during Construction, and in the immediate area
around the Haul Road from the TMF to the portal, and the area around the portal during
Operations;
Results of IDM’s Air Quality effects assessment concluded that air contaminant concentrations are not
anticipated to be above ambient air quality objectives within 500 m of Red Mountain infrastructure and
within 50 m of the Access Road. Results from IDM’s Visual Quality Assessment estimated that the Access
Road and transmission line would not be in motorists’ line of sight for more than a few seconds, due to the
speed of motorists passing and the curvature of the highway. The Application concluded that changes to
Visual Quality are unlikely. IDM’s Air Quality Effects Assessment concluded that it is unlikely that noise
from Red Mountain would affect the value or cultural importance of the Bitter Creek valley, due to the
limited extent of noise effects, and to the low level of use of the area in association with the VC.
The Application concluded that effects to the value or cultural importance of Cultural and Heritage
Resources due to changes in Air Quality, Visual Quality, and Noise ICs are unlikely. As potential effects on
Cultural and Heritage Resources associated with changes in these ICs were found to be unlikely or
negligible, no mitigation measures for this pathway were identified by IDM. General mitigation measures
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related to each of these ICs can be found in Section 5 Air Quality, Section 6 Noise and Section 13 Social
Effects of this Report.
The Application found that Red Mountain development activities have the potential to limit access to
Cultural and Heritage Resources in the Project area due to safety considerations and disturbance. This
effect could occur during Construction and Operations. The Application states that IDM would develop, in
consultation with the appropriate parties, an AMP to manage access to the Project area that considers:
• Individuals’ safety with respect to an active mining project;
• Individuals’ Aboriginal and treaty rights in the Project area;
• Existing tenured or licensed activities in the Project area; and
• Existing recreational values in the Project area.
The assessment of potential effects of Red Mountain on Aboriginal interests, including resources for
traditional purposes is addressed in Part C and Part D of this Report.

13.3

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

The Cultural and Heritage Resources effects assessment in the Application was reviewed by technical
experts on the Working Group, including representatives from FLNRORD Heritage and Archaeology
Branches and NLG. No significant issues were raised by the Working Group, although clarification on the
purpose and requirements of the Fossil Management Framework and the Heritage Conservation Act in
relation to Red Mountain was provided by FLNRORD.
Technical experts from the Heritage Branch also noted that IDM should be required to provide employees
with training and education related to paleo and historical resources and Chance Find Procedures,
including appropriate notification procedures applicable to Construction. No other concerns were raised
regarding the conclusions of the Cultural and Heritage Resources effects assessment in the Application,
including the methods, mitigation measures and conclusions of the assessment.
The EAO is proposing a condition, which would become legally binding if Red Mountain is approved,
requiring IDM to adhere to chance find procedures during Construction, as detailed Condition 14
Construction Environmental Management Plan. The EAO also proposes Condition 24 Access Management
Plan, requiring the IDM to develop an AMP to control access to the Project area. The AMP would include
coordination of road use with other authorized users and Indigenous Groups as well as methods to
prevent unauthorized access.
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13.4

CONCLUSIONS

Considering the preceding analysis and conditions identified in the proposed CPD and TOC 48 (which would
become legally binding if an EAC is issued), the EAO is of the view that Red Mountain would not result in
residual effects on Heritage and Cultural Resources.

48

Condition 14 Construction Environmental Management Plan and Condition 24 Access Management Plan
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14 HUMAN HEALTH
14.1

BACKGROUND

Human Health was selected as a VC because activities associated with Red Mountain could lead to changes
in levels of contaminants in air, soil and water, which could affect human health. Contaminants in air may
be inhaled, while those in soil and water may be ingested incidentally or as drinking water, or absorbed
through the skin. Contaminant exposure could also occur through the consumption of vegetation and
animals as country foods, or exposure to noise, electromagnetic fields (EMF) or light. Human Health
outcomes may also be impacted by changes to social determinants of health; effects associated with this
facet of human health are addressed in Section 13 Social Effects of this Report.
IDM conducted a Human Health Risk Assessment (HHRA) to assess the potential short- and long-term
health impacts of exposure to contaminants associated with Red Mountain. IDM’s HHRA relied on
information from the assessment of other VCs and ICs, including: Groundwater Quality, Surface Water
Quality, Air Quality and Noise. In this HHRA, IDM did not assess the risks to health of workers on the job
because limiting occupational exposures to contaminants is a requirement of various provincial legislation,
codes and guidelines, including the WorkSafe BC Occupational Health and Safety Regulations and the
Health, Safety and Reclamation Code for Mines in BC, as well as IDM’s Occupational Health and Safety
Plan, which is a MA permit application requirement.
In this section, risks to Human Health from the consumption of potentially contaminated country foods
and other routes of exposure are described. Potential impacts to Aboriginal health are discussed in Part C
and Part D of this Report, which includes a discussion of expected impacts of Red Mountain on Aboriginal
Interests.

14.1.1 REGULATORY CONTEXT
The regulatory responsibility for human health lies with the BC Ministry of Health, as well as the ENV. Key
regulations and guidelines that IDM considered in the assessment of the VCs and ICs which feed into the
HHRA include the following:
• Air Quality: BC EMA, including BCAAQOs, Canadian CAAQS, Ontario Ministry of Environment and
Climate Change Ambient Air Quality Criteria, National Ambient Air Quality Objectives, CCME
guidelines, and Texas Commission on Environmental Quality Effects Screening Levels;
• Water Quality: BC EMA, BC Water Quality guidelines, drinking water screening levels (HC and
BC CSR, and US EPA Regional Screening Levels;
• Soil: US EPA Regional Screening Levels, federal CCME soil guidelines, provincial soil standards
(BC CSR);
• Noise: BC Oil and Gas Commission’s BC Noise Control Best Practices guidelines, Environmental
Code of Practice for Metal Mines (Environment Canada 2009); and
• EMF: International Commission on Non-Ionizing Radiation Protection short-term exposure limits.
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14.2

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

14.2.1 SPATIAL AND TEMPORAL ASSESSMENT BOUNDARIES
IDM assessed impacts to Human Health using a LSA and RSA (see Figure 8 below). The Human Health LSA
includes the LSAs for ICs feeding into the health effects assessment, and also includes the following areas:
• District of Stewart;
• Unincorporated areas of Meziadin Junction and Bell II; and
• The villages collectively known as the “Nisga’a villages”:
o Village of Gitlaxt’aamiks (formerly New Aiyansh);
o Village of Gitwinksihlkw (formerly Canyon City);
o Village of Laxgalts'ap (formerly Greenville); and
o Village of Gingolx (Kincolith).
The RSA for the Human Health assessment follows the boundaries of the RDKS, and includes of the City of
Terrace. As IDM expects health effects to be limited to Canada, areas in the US were not included in the
Human Health assessment.
The temporal boundary for the health effects assessment is defined as the life of the Project, from
Construction though Post-Closure (approximately 22 years).
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Figure 8:

Local and Regional Study Areas – Human Health
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14.2.2 BASELINE INFORMATION
The results from the following studies for ICs and VCs were included in the Human Health effects
assessment and HHRA:
• Modelled air quality data;
• Modelled noise data;
• Modelled and sampled soil data;
• Hydrogeology data from both the mine site and tailings management area;
• Surface and groundwater sample data, as well as predicted water quality data, and including waste
rock, ore and talus geochemistry baseline data;
• Wildlife and fish modelling, survey and sample data, including whole body fish tissue analysis and
wildlife tissue modelling;
• Sitka willow plant sample data; and
• Calculated EMF equations and data.
IDM used a Conceptual Site Model (reproduced from Application Chapter 22), to identify potential
pathways for the transport of contaminants into and through the environment, and potential human and
wildlife receptors for those contaminants.

Figure 9: Red Mountain Conceptual Site Model 49
49

Note: ingestion of surface water is also a pathway for COPC transfer.
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Impacts from light sources related to Red Mountain were not carried forward to the Human Health
assessment. IDM determined that the remoteness of the area would result in negligible impacts to Human
Health from light because no residences are nearby and the work camp would be located in Stewart. IDM
reviewed the potential effects of EMF and concluded that there was no potential risk to Human Health
from EMF associated with Red Mountain. According to HC, the World Health Organization (WHO), and
WorkSafe BC, EMF is only a health concern at levels much higher than those associated with the Red
Mountain Powerline, and there are currently no people residing in the Project area.
Red Mountain is located in a highly mineralized area with historic mining and exploration activities. The
baseline sampling found that some metals in soil and water are elevated above federal and/or provincial
guidelines for human health.

14.2.3 POTENTIAL PROJECT EFFECTS
This section includes an overview of potential Project effects and proposed mitigation measures for the
Human Health VC provided in Chapter 22 and Appendix 22-A of the Application, and the updated version
of the HHRA provided by IDM during Application Review. Further details on the updates made to the HHRA
during Application Review are provided in Section 1.3.
IDM’s HHRA identified human receptors, COPC, and COPC exposure routes. Potential effects to human
health were analyzed in the HHRA, and characterized as risk to human health related to exposures to air,
soil, water and country foods which could be contaminated as a result of Red Mountain.
Human Receptors
The human receptors used by IDM in the HHRA included five profiles and exposure durations:
• Recreational User (infant, toddler, child, teen and adult) – 3 weeks exposure per year;
• Hunter/Trapper/Fisher (teen and adult) – 8 weeks exposure per year;
• Summer Resident (infant, toddler, child, teen and adult) – 13 weeks exposure per year;
• Country Foods Consumer (toddlers, child, teen and adult – infants were deemed not to ingest
country foods) – 26 weeks exposure to country foods per year; and
• Year-Round Resident (toddler and adult) – 52 weeks exposure per year.
These profiles do not necessarily represent existing receptors in the area of Red Mountain; there are
currently no known year-round or summer residents in the Bitter Creek valley.
Contaminants of Potential Concern
Contaminant concentrations in soil, sediment, water, country foods, and air in the Project area were
compared with screening level concentrations derived from the regulations noted in Section 15.1.1 above.
If the contaminant concentration exceeded the screening level, the contaminant was carried forward into
the HHRA as a COPC. Contaminants for which no screening levels were available were automatically
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screened in. IDM then considered if any of these contaminants should be included or excluded based on
other factors such as potential for bioaccumulation or a lack of toxic effects. The resulting COPC list was
included in the HHRA.
Country Foods
IDM used the First Nations Food, Nutrition and Environment Study50 (FNFNES) to identify the country
foods most commonly consumed by First Nations in the area. From this study, IDM selected moose, hare,
grouse and Dolly Varden char as representative country foods. Sitka willow was selected as a surrogate for
vegetation country foods, as IDM was able to sample this species, and considered it to be a conservative
surrogate for vegetation country foods due to its propensity to uptake metals. No baseline sampling was
conducted for moose, hare and grouse; instead, food chain modelling based on Sitka willow plant data and
fish tissue data was used to estimate COPC tissue concentrations.
Risk to Human Health
The HHRA calculated or modelled exposures for each human receptor profile for each COPC, through
exposure via inhalation of particulates, incidental ingestion of and dermal contact with soil, ingestion of
and dermal contact with surface water, and consumption of country foods. Having identified exposure
pathways, the HHRA then modeled health risks to humans from non-carcinogen and carcinogen COPC.
Threshold Chemicals (non-carcinogens)
The HHRA developed hazard quotients (HQs) for “threshold” chemicals associated with non-cancer
(non-carcinogen) risks. The HQ is the ratio of the estimated daily intake of a COPC to the toxicity reference
value. Toxicity reference values are specific thresholds for each COPC. The HHRA used toxicity reference
values developed by HC and other international health organizations. HQs over 1.0 indicate that the
exposure to that COPC is greater than the toxicity reference value (threshold level). For threshold COPC,
HC suggests that an HQ of less than 0.2 indicates that the exposure does not pose a significant health risk
to human receptors. An HQ of 0.2 is used (instead of 1.0) because additional intake of COPC could occur
through people’s exposure to foods or retail products in other locations or environments or through other
pathways not identified by IDM. From the summation of the HQs for a specific COPC, the HHRA calculated
a hazard index (HI). The HI can be used to help identify which exposure route, among those assessed,
contributes the most to the risk.
The results of the HHRA predicted a potential increased risk to human health from cobalt, iron, lead,
manganese, mercury and strontium. IDM noted that for threshold chemicals, modelled HQs and calculated
HIs for the Project scenario were elevated mainly due to consumption of country foods, particularly fish,
50

Laurie Chan, Olivier Receveur, Donald Sharp, Harold Schwartz, Amy Ing and Constantine Tikhonov. 2011. First Nations Food,
Nutrition and Environment Study (FNFNES): Results from British Columbia (2008/2009). Prince George: University of Northern
British Columbia.
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with the HQs for some COPC showing exceedances of the HC 0.2 threshold at baseline. Human health risks
from arsenic, cobalt, iron, lead, manganese, mercury and strontium were evaluated further using a country
foods basket approach that considered the types and proportions of country foods that IDM expected a
person would consume, using the country food with the highest COPC content to account for 100 percent
of country foods intake. The results from the country food basket approach showed that all individual
COPC HQs for the Project scenario remained below the HC threshold of 0.2, with the largest incremental
increase in HI due to Red Mountain for the most sensitive profiles (year round and summer toddler) being
0.08 for cobalt and 0.09 for lead and manganese.
The HHRA examined the HIs calculated for cobalt, lead and manganese for the Project scenario in more
detail. In the HHRA, IDM used a linear bioconcentration factor to model the transfer of metals, including
cobalt, lead and manganese, to receptors. However, a review of the literature found that an inverse
relationship for metals transfer would have been more appropriate. Using an inverse relationship lowered
the level of expected metals exposure estimated in the HHRA, meaning that IDM expected that the HHRA
likely overestimated predicted effects for cobalt, lead and manganese.
Considering the bioconcentration factors used for cobalt and manganese, IDM’s literature review of
impacts to aquatic species suggested that the bioconcentration factors used to assess fish contaminant
levels in the HHRA analysis were conservative. Although the literature review did not cite cobalt
specifically, IDM’s view was that the information on other similar metals reviewed also applied to cobalt.
IDM noted that neurotoxic effects for manganese exposures are expected when the HQ exceeds 5.0. The
highest HI calculated in the HHRA was 4.0, of which Red Mountain is predicted to contribute 0.1 to the
total HI. For toxicity effects from lead exposures, IDM stated that a review of the literature suggested that
an incremental increase of 0.09 in the HI for lead exposures is unlikely to lead to measurable neurological
health effects. The use of the country foods basket approach reduced the maximum HI for manganese to
0.75.
Non-Threshold Chemicals (carcinogens)
For non-threshold COPC (carcinogens), an incremental lifetime cancer risk (ILCR) was calculated based on
an estimate of exposure and risk. According to HC an ILCR value of less than 1x10-5 (1 in 100,000 people
developing cancer as a result of a particular exposure), is considered to indicate an “essentially negligible”
cancer risk.
Arsenic is predicted to exceed the HC recommended value of 1 x 10-5 at baseline without the Project and
Red Mountain could contribute a small additional amount to this risk (Table 48). The Application showed
that the baseline ILCR for arsenic is 5.1 x 10-4, which is approximately 50 times the HC’s recommended
guidance limit. Arsenic exceedances of the ILCR recommended value were predicted for all receptor
profiles, except for the recreational users (infant and teen). Table 48 below sets out the highest predicted
exceedances and shows that while Red Mountain may contribute to an ILCR that exceeds the Health
Canada guidance, this contribution predicted to add eight percent to the existing baseline human health
risk to a potential Year-Round receptor from arsenic.
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Table 48: Highest predicted incremental lifetime cancer risk for arsenic
Receptor profile

Baseline ILCR
for Arsenic *

Predicted ILCR for
Arsenic **

Year-Round Resident, Adult

5.1 x 10-4

5.5 x 10-4

Predicted increase in
ILCR for Arsenic due to
Red Mountain
0.39 x 10-4 (8 %)

Year-Round Resident, Toddler

3.8 x 10-4

4.1 x 10-4

3.0 x 10-5 (8 %)

* ILCRs presented in this table are a sum of the ILCRs for the soil, surface water and country foods pathways
** HC guidance limit: 1.0 x 10-5

Arsenic predictions for the Year-Round Resident receptors were based on the assumption of a Year-Round
Resident consuming unfiltered water from the Bitter Creek valley. IDM stated that the HHRA included the
following assumptions which are expected to have overestimated arsenic concentrations to which human
receptors would be exposed:
• Arsenic exposures were based on high predicted arsenic concentrations. Rather than using the
average arsenic concentration, the calculations used 95 percent of the predicted maximum soil
concentration and 90 percent of average surface water concentrations. When considered over a
lifetime, actual exposures were expected to be closer to the average arsenic concentrations;
• Arsenic concentrations were assumed to remain at the maximum predicted concentration from
Construction through Post-Closure. However, water quality modelling predicted that increases in
arsenic would occur for only 7.5 years (Operations/Construction phase), with another small
increase well into Post-Closure; and
• IDM expected that a permanent resident would filter their drinking water, and at least a portion of
any arsenic present would be removed.
Based on the HHRA analyses and the conservativisms presented, IDM concluded that the ILCR for arsenic
for the Year-Round Resident receptor for both baseline and Project scenarios would fall below the HC ILCR
threshold of 1 x 10-5 and also noted that predicted arsenic concentrations in Bitter Creek are below
drinking water guidelines 51.
IDM’s Conclusion
IDM provided a review of the HHRA assumptions and evaluated how these assumptions influenced IDM’s
confidence in the assessment of effects to Human Health. Possible uncertainties included:
• COPC or human receptors that might be present in the LSA but were not identified or considered in
the HHRA;

51

https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/waterquality/guidelines-canadian-drinking-water-quality-summary-table.html#t2
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•
•

Estimated environmental COPC concentrations or human exposure parameters might be
inaccurate, leading to an over- or under-estimation of risk to human health from specific COPC; or
Inaccuracies in toxicity values and risk estimates, which could create over- or under-estimates of
actual health impacts from specific COPC.

IDM concluded that none of these factors would significantly alter the results of the HHRA, due to the
conservative nature of the HHRA, although the extensive use of modelling data fed into the HHRA was a
significant source of uncertainty. IDM stated that the HHRA analyses likely overestimated potential effects
to human health as a result of using conservative COPC values and the use of other conservativisms,
including:
• Assumed exposures would be equal year-round even though snow covers the ground for much of
the year in this area and would reduce soil and dust exposures;
• Used high COPC concentrations throughout the year, rather than average concentrations; and
• Assumed that all country foods consumed by the theoretical human receptors would originate
from the Bitter Creek valley.
IDM stated that the small predicted incremental changes in COPC associated with carcinogen and
non-carcinogen risks are not predicted to result in measurable changes to human health. IDM expects the
contribution of Red Mountain-related contaminants to overall COPC levels to be minor, even for those
COPC that exceed screening levels at baseline. IDM noted that the conservativisms in the HHRA were
sufficient to ensure that any actual effects to human health would be less than those assessed in the
Application and HHRA. Considering the above analysis, IDM concluded that there would be no residual
effects to Human Health as a result of Red Mountain.

14.2.4 MITIGATION MEASURES
IDM proposed the following key mitigation measures to address potential effects to human health, most of
which would be applied to the VCs and ICs which feed into the Human Health effects assessment:
• Using design mitigation, best available technology, BMPs, and monitoring for biophysical ICs and
VCs which feed into Human Health;
• Limiting the production of airborne particulates, including using dust suppression measures such as
spraying water or other suppressants on crushing equipment and on the Access Road;
• Using windbreaks to limit the generation of airborne dust;
• Reducing dust production by ensuring roads are in good condition, minimizing transport distances
and ensuring vehicles are driven within set speed limits;
• Minimizing in-stream equipment use and reducing removal of riparian vegetation where possible to
manage sedimentation and erosion; and
• Managing water flows to reduce ML/ARD potential.
IDM has committed to using monitoring and, if needed, adaptive management to reduce effects to ICs and
VC that feed into Human Health, such as for air quality effects and water quality effects. Mitigations to
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reduce the release of COPC and dust to air and water would also reduce potential COPC contamination of
country foods. A complete list of avoidance, mitigation and restoration measures can be found in the
Application Chapter 22, Section 22.6.1. IDM’s proposed EMPs that are relevant to human health include:
• Adaptive Management Plan;
• Air Quality and Dust Management Plan;
• Aquatic Effects Management and Response Plan;
• Emergency Response Plan;
• Erosion and Sediment Control Plan;
• Explosives Management Plan;
• FMP;
• Hazardous Materials Management Plan;
• Health and Social Services Plan;
• Material Handling and Metal Leaching/ARD Plan;
• Noise Abatement Plan;
• Occupational Health and Safety Plan;
• Site Water Management Plan;
• Spill Contingency Plan; and
• Waste Management Plan.

14.3

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

During Application Review, technical comments on the health effects assessment and HHRA were raised by
the Working Group. The following key issues were distilled from these concerns.
Human Health Risk Assessment
During Application Review, IDM completed substantial revisions to the health effects assessment and
HHRA to address concerns raised by the Working Group regarding the methods used. The key concerns
and updates made were:
• NLG and HC raised concerns with the original soil COPC screening, stating that the less conservative
approach inappropriately excluded arsenic and selenium as soil contaminants from being carried
forward into the HHRA. IDM revised the soil screening as requested by HC and NLG, and selenium
and arsenic in soil were carried forward into the HHRA;
• For threshold contaminants, the HHRA analysis in the Application used HQs of 0.6, rather than the
more conservative HQ of 0.2 recommended by HC. Working Group members felt that using a less
conservative HQ meant that the full risk to human health was not identified. IDM completed a
re-analysis using HQs of 0.2, resulting in additional COPC being considered in the HHRA; and
• The HHRA in the Application did not include a human health receptor site in the Bitter Creek valley.
NLG expressed concerns, stating that their Treaty rights under the Nisga’a Final Agreement allow
Nisga’a Nation members to use and harvest foods in the NWA, including the Bitter Creek valley. HC
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and the NHA expressed concerns regarding the potential for higher contaminant exposures for
Aboriginal or other people accessing the Bitter Creek valley for traditional use or recreational
purposes. IDM responded to these concerns by adding a Year-Round Resident receptor in the Bitter
Creek valley to the HHRA.
Potential contaminants in country foods
NLG, HC and NHA raised concerns regarding the accuracy of the HHRA country foods modelling, and the
number of vegetation samples used for the modelling (for example, there were seven samples of
Sitka willow analyzed). In addition, vegetation and soil samples were not co-located, meaning that their
COPC levels could not be directly compared.
NLG noted that the country foods selected for the assessment did not adequately represent the types of
vegetation consumed by Nisga’a Nation members, and that the selected representative vegetation,
Sitka willow, is not consumed at all.
IDM responded that Sitka willow was used because it is a plant that uptakes and holds metals more
readily than other plants, and shows metals concentrations up to 100 percent higher than berries.
Therefore, Sitka willow is expected to provide a very conservative estimate of the level of metals that
could be consumed by humans. The Working Group did not agree with the rationale provided by
IDM, and noted that more vegetation samples should have been used along with more
representative vegetation types. However, the Working Group was satisfied that the issue of risk
from country foods exposures could be managed through a proposed certificate condition requiring
additional vegetation and fish tissue sampling, monitoring and adaptive management, if necessary.
IDM committed to monitor country foods for COPC, including monitoring vegetation, fish tissues and
small mammal tissues, if necessary. NLG requested to be involved in the design of any monitoring
programs to ensure that the programs would meet NLG’s expectations and be culturally appropriate.
NLG requested that the monitoring be structured in a tiered manner, beginning with vegetation, soil
and fish tissue monitoring, and adding small mammal tissue monitoring only if the results from the
vegetation and fish tissue monitoring show COPC at elevated levels. IDM committed to consulting
with NLG and NHA on the development of the human health monitoring programs. These monitoring
data would be fed into revisions of the HHRA to be completed by IDM during Operations as specified
in Condition 22 Human Health Monitoring and Management Plan which the EAO is proposing.
NLG, HC and NHA raised concerns regarding IDM’s approach to estimating the intake of country foods
using a country foods basket approach and possible underestimation of health risks to the country foods
consumer. NLG noted that COPC exposures through the country foods pathways could be underestimated
based on IDM’s estimated consumption rate of 290 g of country foods per day for the Year-Round
Receptor profiles. NLG stated that it is likely that a country foods consumer mainly living off the land
would consume more than 290 g of food per day. NLG was concerned that the country foods basket
approach could also result in minimizing the possible contribution of country foods to total overall COPC
exposures through limiting the consumption level of certain country foods.
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IDM responded that the HHRA was conservative even if the actual food ingestion rate was
underestimated in the HHRA. Conservative strategies used by IDM in the HHRA analysis included:
• Assuming country food consumption levels at the higher end of the reported consumption
range (290 g/person/day compared to the average of 98 g/person/day52) as reported in the
FNFNES survey; and
• Assuming high future concentrations of COPC in fish tissues (that is, 90th percentile of
average surface water COPC concentrations) and soil (that is, 90th percentile of waste rock
and ore material COPC concentrations) compared to average COPC concentrations, which
were usually less than half the concentrations used in the HHRA.
IDM committed to developing a plan for ongoing monitoring of country foods for COPC, including
fish and vegetation, as well as small mammals, if necessary. The Working Group did not agree with
the technical rationale for the country food basket approach stating that their expectation was that
COPC exposures would be higher than shown with the country food basket approach. However, the
Working Group was satisfied that the issue of risk from country foods exposures could be managed
through a proposed certificate condition requiring vegetation and fish tissue sampling, monitoring
and adaptive management of risks to human health.
The EAO proposes the following certificate conditions in relation to contaminants in country foods:
• Condition 13 Environmental Monitoring Committee to provide a venue to discuss and address
potential concerns identified through ongoing monitoring;
• Condition 22 Human Health Monitoring and Management Plan to develop monitoring and
adaptive management for human health risks. Monitoring data would be collected and used
to update the HHRA during Construction and during Operations to confirm the predictions of
the human health assessment completed in the Application. Adaptive management would be
applied if the results showed that the predicted effects were inaccurate and required
additional mitigation. The condition would require consultation with NLG and NHA in the
development of this plan;
• Condition 30 Baseline Data Collection to collect additional information prior to Construction
to inform future monitoring required by other proposed certificate conditions;
• Condition 31 Water Quality Management to require specific limits for water quality
contaminants, including monitoring and water treatment, if necessary; and
• Condition 33 Aquatic Effects Monitoring Plan to monitor, assess, and adaptively manage
potential effects to the aquatic environment, including potential bioaccumulation of
contaminants.
Considering IDM’s monitoring commitments noted above and the proposed certificate conditions,
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the EAO is of the view that the issues of representation of country foods, and the conservativism and
potential uncertainty related to the country foods assessment is adequately resolved for the
purposes of the EA. NLG was satisfied that the risks to members of the Nisga’a Nation would be
known and protected through these proposed certificate conditions.
Potential contaminants in air emissions
NLG, HC and NHA raised concerns regarding the predicted air contaminant emissions from Red Mountain,
in particular from the operation of equipment and dust creation from trucks on the Access and Haul Roads.
Of concern were potential effects to human health related exposures to NO2 and particulate matter (PM2.5
and PM10). The predicted 1-hour average levels of NO2 in the Application fall at the maximum threshold of
the BC interim Air Quality Objective for NO2 of 100 parts per billion, and predicted 24-hour average PM
levels are predicted to be at least 75 percent of the Provincial Interim Air Quality Objectives for NO2, as
documented in Section 5 Air Quality of this Report. Reviewers noted that the CCME has recently released
updated air quality standards 53, and of these, new, more conservative NO2 emission targets will come into
effect in the years 2020 (60 parts per billion) and 2025 (42 parts per billion). NHA pointed out that
emissions for Red Mountain are already predicted to be close to existing objectives, meaning that
predicted levels of NO2 emissions would fall above the future 2020 CCME NO2 air quality standards.
IDM committed to remaining within the new CCME NO2 and SO2 guidelines for 2020 and 2025 when
those guidelines come into effect, and noted that it would be possible to add additional emissions
management technology to reduce NO2 emissions at a later date if it was required. IDM asserted
that the air quality model used was very conservative, particularly for NO2, considering that the
modelling for the Operations scenario assumed that emissions from the portal vents would be at the
maximum allowable level of the occupational limits under the Health, Safety and Reclamation Code
for Mines in BC, which IDM considered a highly unlikely situation. The portal vents accounted for
approximately 75 percent of total predicted NO2 emissions, meaning that if these estimates were
very conservative, the total actual NO2 concentrations would likely be much lower.
The EAO consulted with ENV, who agreed that the modelling was conservative, and noted the
uncertain nature of air quality modelling predictions generally. ENV noted that IDM would be
required to monitor air quality as part of EMA/MA permitting, to ensure that air exceedances were
avoided, and if exceedances were to occur, IDM would be required to apply adaptive management
to bring emissions down to acceptable levels. ENV acknowledged that the shape of the Bitter Creek
valley limits air movement from the valley towards the District of Stewart. If an air body were to
move over Stewart from Red Mountain, sufficient mixing would occur so that impacts to human
health for the residents of Stewart are not expected.
Given that all workers would be housed in Stewart, the EAO concluded that if exceedances were to
53
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occur, they would not occur near receptors other than Red Mountain onsite workers during work
hours. Onsite workers would be protected from inhaled COPC exposures through monitoring and
management required under Part 2, Sections 2.1.1 (Maximum Allowable Exposures) and 2.13
(Monitoring Contaminants) of the Health, Safety and Reclamation Code for Mines in BC, if a MA
permit is issued for Red Mountain. The nearest HHRA receptor would be the Year-Round Resident,
though this theoretical resident would not be allowed on the Mine Site in areas where PM and NO2
would be elevated, and there is no access to the steep terrain outside the mine site where PM and
NO2 levels might also be higher than baseline, as shown in Figure D-1 of Application Appendix 7-A.
Considering the air quality predictions provided in the Application, it unlikely that the Year-Round
Resident or any recreational users would be perpetually exposed to elevated levels of airborne
contaminants.
NLG raised concerns about potential impacts from diesel emissions associated with Red Mountain
activities from diesel particulate matter (DPM) that were not assessed in the HHRA. NLG pointed to HC
guidance for the assessment of DPM for conducting this assessment.
In response to NLG’s concerns regarding DPM, IDM provided an analysis of expected DPM emissions
for Red Mountain following the HC guidance 54. IDM used both a 24-hour and an annual exposure
scenario for both Construction and Operations, the key phases where emissions are expected. This
analysis concluded that the estimated 24-hour maximum DPM concentration was 3.5 micrograms
per cubic metre (µg/m³), and the estimated annual DPM concentration was 1.4 µg/m³. Both levels
fall below HC’s guidance value for chronic exposures of 5 µg/m³, and HC’s guidance value for
non-cancer short term exposures of 10 µg/m³. NLG were satisfied with the response provided by
IDM.
Potential contaminants in drinking water and country foods
NLG, HC and NHA raised concerns with the assessment of risks for arsenic in the HHRA. Of particular
concern were the predicted fish tissue concentrations of arsenic, and how those concentrations might add
to the overall level of cancer risk posed by arsenic. Reviewers questioned both the stated conservatism of
the assessment’s assumptions for transfer of arsenic from water to fish. In particular, the use of a relative
absorption factor for arsenic of 0.5 when HC guidance recommends a relative absorption factor of 1.0,
which is more conservative and accounts for arsenic absorption into the gastrointestinal tract. The
Working Group did not agree that IDM had provided sufficient rationale for deviating from the HC
guidance.
IDM responded that there would be no substantive difference to using a relative absorption factor of
1.0, as the calculation change would be applied to both the baseline and Project scenarios, meaning
that the incremental amount of change in potential arsenic exposure due to Red Mountain would
remain the same. IDM provided calculations to demonstrate the limited level of bioaccessible arsenic
54

Health Canada. 2016. Human Health Risk Assessment for Diesel Exhaust. Ottawa, Ontario.

Assessment Report

August 28, 2018

284
expected for Red Mountain, if the FNFNES is followed for food consumption.
IDM stated that the assessment predicted lower arsenic concentrations in fish tissue as a result of
Red Mountain than was observed at baseline, although this was assumed to be as a result of
modelling sensitivity rather than an actual expected decrease in arsenic concentrations. When these
modelling artifacts occurred and predicted concentrations were lower than baseline, the higher
baseline concentrations of arsenic were substituted for the predicted concentration in the model to
be conservative.
The Working Group did not agree with this technical rationale, but were satisfied that the issue of
uncertainty for arsenic risk could be managed through a certificate condition requiring fish tissue
sampling, monitoring and adaptive management.
The EAO has recommended the following certificate conditions in relation to contaminants in air
emissions:
• Condition 13 Environmental Monitoring Committee;
• Condition 22 Human Health Monitoring and Management Plan;
• Condition 23 Air Quality and Dust Management Plan to monitor and adaptively manage
potential contaminants in Red Mountain air emissions;
• Condition 30 Baseline Data Collection;
• Condition 31 Water Quality Management; and
• Condition 33 Aquatic Effects Monitoring Plan.
Considering the preceding discussion, and proposed certificate conditions, the EAO is of the view that
the issue of predicted air contaminant emissions is adequately resolved for the purposes of the EA.
NHA raised concerns regarding potential impacts from Red Mountain activities on Stewart’s drinking water
supply. To supply water to the town, the District of Stewart operates two groundwater wells, which are
located adjacent to the Bear River Bridge where Highway 37A enters Stewart, about 24 km from
Red Mountain. Information from the District of Stewart suggests that these groundwater wells are
Groundwater Under Direct Influence of surface water (GUDI) type wells. GUDI wells are heavily influenced
by nearby waterbodies, in this case, the Bear River (see Figure 1 in Part A, Section 2.2.1, of this Report).
NHA asked if there was any expected impact to these wells from changes to water quality as a result of
Red Mountain.
IDM noted that the hydrogeology effects assessment did not predict effects to groundwater in the
Bear River from Red Mountain, as the landmass south of Red Mountain acts as a natural
groundwater barrier. The EAO confirmed this technical rationale for local hydrogeology with the
EMPR hydrogeologist. IDM did not predict that concentrations of COPC in Bear River would exceed
water quality guidelines as a result of Red Mountain. IDM noted that predicted concentrations of
COPC in the surface water assessment at sampling location BR06 in the Bear River, downstream of
Bitter Creek, were all less than BC or US EPA drinking water criteria. NHA accepted the rationale
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provided by IDM.
The EAO has recommended the following certificate conditions in relation to the assessment of
groundwater and surface water quality:
• Condition 13 Environmental Monitoring Committee;
• Condition 22 Human Health Monitoring and Management Plan;
• Condition 31 Water Quality Management; and
• Condition 33 Aquatic Effects Monitoring Plan.
Considering the factors discussed above, and the proposed certificate conditions, the EAO is of the
view that the issue of risk of potential impacts to the District of Stewart’s drinking water supply is
adequately resolved for the purposes of the EA.

14.4

CHARACTERIZATION OF RESIDUAL EFFECTS

After considering the existing legislation, proposed mitigation measures, and proposed certificate
conditions, the EAO concludes that Red Mountain is not expected to result in residual effects on Human
Health for the following reasons:
• Any changes in COPC due to Red Mountain might be detectable but are not expected to lead to
measurable or substantive changes in actual human health outcomes;
• The potential effects predicted in the HHRA from threshold and non-threshold contaminants could
exceed HC’s guidance for the theoretical Year-Round Resident receptors. However, there are
currently no residents in the Bitter Creek valley. The public would not be allowed to access the
Mine Site, and per the proposed Access Management condition, the Access road would be gated to
prevent unauthorized use;
• Nisga’a Nation Treaty rights allow for the use of the Bitter creek valley. If a Nisga’a Nation member,
or other person, were to choose to live in one of the accessible areas in Bitter Creek valley,
potential health effects would be addressed by the proposed mitigation and monitoring measures
in the proposed certificate conditions listed below;
• Air contaminant emissions are expected to be of greatest concern for the health of site workers,
whom IDM would be required to protect from air contaminants through the requirements of the
Health Safety and Reclamation Code for Mines in BC and WorkSafe BC;
• The assessment of health effects and the HHRA are expected to be a conservative assessment of
the potential effects on Human Health from Red Mountain;
• The EAO has proposed six certificate conditions to address concerns raised and uncertainty in the
HHRA, which would require IDM to consult with NLG and government agencies in the development
of the relevant monitoring and management plans:
o Condition 13 Environmental Monitoring Committee;
o Condition 22 Human Health Monitoring and Management Plan;
o Condition 23 Air Quality and Dust Management Plan to monitor and adaptively manage
potential contaminants in Red Mountain air emissions;
o Condition 30 Baseline Data Collection;
Assessment Report

August 28, 2018

286
o Condition 31 Water Quality Management; and
o Condition 33 Aquatic Effects Monitoring Plan.

14.4.1 CONCLUSIONS
Considering the preceding analysis and conditions identified in the proposed CPD and TOC 55 (which would
become legally binding if an EAC is issued), and federal and provincial regulatory requirements, the EAO is
of the view that Red Mountain would not have significant adverse effects on Human Health.

55

Condition 23 Air Quality Management Plan; Condition 33 Aquatic Effect Monitoring Plan; Condition 30 Baseline Data
Collection; Condition 13 Environmental Monitoring Committee; Condition 22 Human Health Monitoring and Management Plan;
and Condition 31 Water Quality Management.
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15 ACCIDENTS AND/OR MALFUNCTIONS
15.1

BACKGROUND

Accidents or malfunctions could occur in any phase of Red Mountain, which could have the potential to
result in effects to environmental, social, health, heritage or economic values. IDM evaluated the potential
interactions between potential events of varying risk and alternative means of implementing and carrying
out various aspects of Red Mountain, including alternate options for tailings and waste rock management.
IDM identified the proposed design for Red Mountain as the preferred option considering technical merit
and implications for environmental and human environment VC. Additional information on alternative of
undertaking Red Mountain is discussed in Part A of this Report.
The EAO is satisfied that IDM has reasonably considered the alternatives for storing tailings with a regard
to economic and technical feasibility, and potential impacts on VCs and that the proposed design
represents the application of BAT for the combination of physical and chemical stability of the tailings, sitespecific characteristics, and project-specific safety decisions. The EAO recognized this evaluation when
considering the risk of a potential accident or malfunction of the TMF.
Details on the effects and significance of a potential TMF dam breach are described below along with other
potential accidents and malfunctions for Red Mountain.

15.1.1 REGULATORY CONTEXT
Federal and provincial laws, policy and guidelines that are relevant to the prevention of Project-related
accidents and/or malfunctions include:
• Canadian Dam Association’s (CDA) Dam Safety Guidelines, 2007, (Revised 2013). Sets out the
requirements for the design, construction, operation, closure and reclamation of the TMF;
• The MA (1996) and the Health, Safety and Reclamation Code for Mines in British BC;
• Provincial MA Permit. Sets out geotechnical and dam safety requirements (including storage of
tailings);
• Federal Explosives Act, 1985 and Explosives Regulations; 2013. Requirements for the acquisition,
possession, storage and transport of explosives;
• Pollution prevention provisions in the Federal Fisheries Act (Section 36) and
Migratory Birds Convention Act; and the Federal Canadian Environmental Protection Act;
• Federal Transportation of Dangerous Goods Act, 1992, as administered by Transport Canada; and
• Provincial Spill Reporting Regulation under the BC Environmental Management Act.
Following the Independent Panel recommendations on the TSF breach at Mount Polley, Part 10 of the
Mining Code was updated on July 20, 2016. Key updates to the Mine Code centered on design standards
for TSFs that are tailored to the particular conditions encountered in BC, and greater emphasis on the
protection of the public and workers. Updated TSF design standards include requirements for the
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steepness of downstream slopes, the minimum static factor of safety, and new seismic and flood design
criteria. Other updates include new operations criteria for TSFs, requiring water balance and water
management plans for TSFs, and requiring mines with TSFs to establish Independent Tailings Review
Boards. Red Mountain would be subject to all of these requirements for its TMF.
The APEGBC has also completed the new professional practice guidelines for site characterization for
tailings dams in BC. The new guidelines directly respond to the Independent Panel’s recommendation that
APEGBC develop guidelines that would lead to improved site characterization for tailings dams with
respect to the geological, geomorphological, hydrogeological, and seismic-tectonic characteristics.

15.2

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED IN THE APPLICATION

Accidents and/or malfunctions were assessed in the Application using a risk-based analysis, based on a
Failure Modes and Effects Analysis (FMEA). IDM identified hazards and evaluated the frequency
(probability/likelihood), consequences (severity), and risk for each hazard. Interactions between risk
events and VC/ICs for all subject areas were assessed; including a hypothetical failure of a TMF designed
system. The full list of VC/ICs is available in the Application: Chapter 6, Section 6, Table 6.2-1. Spatial
boundaries for each VC are as described previously in this Assessment Report.
A FMEA is a qualitative analysis that typically involves:
• Identification of potential failure modes (for example, minor spill to water, failure of waste rock
stockpile) of Project components and their root causes;
• Development and design of potential detection, control, and mitigation options;
• Characterization of the probability and consequence (that is, risk) of effects; and
• Evaluation of potential effects.
IDM also identified the magnitude and duration for any potential accidents and malfunctions assessed,
which is outside of a typical FMEA. Additionally, a tailings dam breach and inundation assessment for both
dry and wet year events was conducted.
IDM identified and assessed the following 15 potential major accidents and malfunctions in the Application
as being of the greatest concern, or potential consequence (eight of moderate risk and seven of low risk):
• Tailings dam breach;
• Accidental discharge from TMF and waste rock stockpile;
• Minor fuel spills or hazardous materials released to water;
• Minor fuel spills or hazardous materials released to land;
• Explosive accident;
• Waste rock stockpile slope failure;
• Failure of underground mine stability (including failure of lower portal plug);
• Helicopter or vehicle accidents;
• Large spill resulting from a vehicle accident;
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•
•
•
•
•
•

Vehicle-wildlife collisions;
Inability to manage water inflow to underground mine works;
Failure of Water Treatment Plant (WTP);
Fire;
Failure of power supply; and
Weather-related stranding of personnel.

The Application assessed the likelihood and consequence (measure of the severity or magnitude) of a
residual effect to VC/ICs after the implementation of mitigation and response measures following an
accident or malfunction event. The significance of residual effects resulting from key accident or
malfunction events was also defined.
Tailings Dam Breach
IDM predicted that a tailings dam breach would be a moderate risk. IDM used a worst-case scenario
predictive model for its Tailings Dam Breach Analysis. Two hypothetical failure scenarios were assessed: a
fair weather scenario that assumes normal operating conditions and a sudden failure due to any cause or
flood-induced, rainy day, failure that could occur as a result of an extreme flood. Based on the Dam Safety
Guidelines (CDA 2013), the TMF for Red Mountain has been classified as a ”Very High" hazard
consequence. As a result of this classification, IDM incorporated increased conservatism in the design to
reduce or mitigate the likelihood of failure. Some of these design features include:
• HDPE liner to mitigate seepage from the TMF;
• Basin underdrain system to promote accelerated consolidation of the tailings;
• Foundation drainage system for maximum recovery of TMF seepage;
• Low pond volume in the TMF, while maintaining saturation of tailings, with the management and
removal of excess supernatant pond water for treatment and discharge;
• TMF embankments operated as non-water retaining embankments and constructed on bedrock
foundations with upstream slopes built with quarried rock to enhance physical stability and
strength;
o Non-water retaining embankments are more conservative as they limit the potential for
infiltration of tailings/water through the dam in the unlikely event of any liner deficiencies;
o Dams constructed on bedrock are preferred when compared to dams constructed on a
permeable material as it also limits the potential for infiltration of tailings/water under the
base of the dam and limits the potential for foundational failures; and
o Upstream slopes are built using quarried rock as opposed to borrowed material. This
increases physical strength and stability and limits the potential for other means of failure.
• Thickened tailings as a disposal technology, as opposed to conventional slurry tailings;
• Diversion of non-contact water around the TMF to limit inflows to the TMF;
• Removal of supernatant pond at Closure;
• Construction of a rock/soil cover on the TMF that includes a HDPE liner to cover the tailings mass;
and
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•

A permanent spillway Post-Closure that would convey all runoff from the surface of the reclaimed
TMF.

The Application also identified the following key plans as mitigations to address a potential tailings dam
breach:
• Emergency Response Plan;
• Erosion and Sedimentation Control Plan;
• Site Water Management Plan; and
• Tailings Management Plan.
IDM predicted that the greatest impacts as a result of a dam breach would occur in Bitter Creek,
downstream of the TMF. These impacts were anticipated to be primarily environmental as a result of
potentially severe geomorphic changes, erosion from increased depth and flow velocities, and tailings
deposition from tailings slumping. IDM also predicted the possibility for limited loss of life if industrial
and/or recreational users were present on or near Bitter Creek during a dam breach flood event.
IDM predicted varying significance of the effects from a tailings dam breach on multiple VC/ICs in the
Application, with potential residual effects related to: Soil Quality and Soil Quantity; Hydrology; Surface
Water Quality; Sediment Quality; Ecologically Valuable Soil; Old Growth and Mature Forest Ecosystems;
Floodplain and Wetland Ecosystems; BC Conservative Data Centre Listed Ecosystems; Rare Plants, Lichens
and Associated Habitats; Western Toad; Aquatic Resources; Fish and Fish Habitat; Contemporary Land and
Resource Use; Commercial, Recreational and Aboriginal Fisheries; Revenue to Local Economy; Recreational
Values; Visual Quality; Cultural and Heritage Resources; and Human Health.
Chapter 23, Table 23.4-3 in the Application identifies which VC/ICs were assessed.
Accidental Discharge from Tailings and Waste Rock
IDM predicted that an accidental discharge of sediment/metals from tailings and waste rock would have a
moderate risk, including the worst-case scenario of discharge being a tailings dam breach, as described
above.
The non-worst case discharge scenario, as predicted by IDM, would likely have a moderate consequence
on Surface Water Quality and Aquatic Resources. This scenario is considered less likely as a result of
Project design considerations that have been shown to reduce risk at similar mine projects, including:
• Aquatic Effects Management and Response Plan;
• Emergency Response Plan;
• Erosion and Sedimentation Control Plan;
• Material Handling and Geochemistry Management Plan; and
• Site Water Management Plan.
Chapter 23, Table 23.4-3 in the Application identifies which VC/ICs were assessed. IDM predicted nonsignificant residual effects as a result of an accidental discharge from tailings and waste rock to all assessed
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VC/ICs.
Minor Fuel Spills or Hazardous Material Releases to Land and Water
IDM predicted that minor fuel spills (less than reportable volumes as outlined in the Spill Reporting
Regulation of the BC Environmental Management Act) or hazardous material releases to land and water,
which includes vehicle accidents, containment leaks or ruptures, and poor storage and handling, would
have a moderate risk rating. IDM considered the development and implementation of key mitigation
measures would minimize the probability and consequence of these releases to land and water. The key
mitigation plans include:
• Aquatic Effects Management Plan;
• FMP;
• Hazardous Materials Management Plan;
• Spill Contingency Plan;
• Waste Management Plan;
• AMP;
• Emergency Response Plan; and
• Occupational Health and Safety Plan.
None of the VC/ICs assessed were predicted by IDM to have significant residual effects, as discussed in
Chapter 23, Table 23.4-3 in the Application, with the exception of Western Toad. IDM predicted that if a
spill or release occurred directly to a breeding pond during breeding season there could be a significant
residual effect.
Explosives Accident
IDM considered an explosives accident a rare likelihood, with a moderate risk. IDM assessed the risk of this
type of accident or malfunction based on historical trends that were reported to EMPR over the period of
2010 to 2015. The worst-case scenario for explosives was considered to be the detonation of a full
explosives magazine during Operations. The main mitigation measures for an explosives accident include:
• Adherence to federal regulations (that is, the Explosives Act);
• Implementation of an Explosives Management Plan that would include procedures and methods to
minimize all accidents related to explosives; and
• Development of an Emergency Response Plan to address explosive-related incidents including
pre-planning and regular emergency and safety drills.
IDM predicted that the Human Health VC would have a significant residual effect based on the worst-case
scenario that involves the detonation of a recently stocked explosives magazine (surface: 20,000 kg;
underground: 36,000 kg). This rating is due to the possibility of human fatality in this type of event.
No effects to other VC/ICs were predicted by IDM. Chapter 23, Table 23.4-3 in the Application identifies
which VC/ICs were assessed.
Assessment Report

August 28, 2018

292

Failure of Waste Rock Dumps or Stockpiles
IDM considered the potential accidents/malfunctions associated with the failure of waste rock dumps or
stockpiles. The worst-case scenario for this type of failure, at peak storage capacity of 76,000 tonnes was
considered unlikely due to conservative design standards, the geological stability of the location, best
management practices for waste rock pile construction methodologies, and frequent proactive monitoring
of pile stability. No environmental effects were predicted from this type of failure, as current design
standards incorporate the potential for stockpile failure at maximum capacity.
IDM predicted that Human Health was the only VC that had potential for impact, as a result of the
possibility that human injury may occur if employees are on, or in the vicinity of, the waste rock pile if a
failure or slump occurs. IDM considered this a moderate risk, with no significant effects. Chapter 23, Table
23.4-3 in the Application identifies which VC/ICs were assessed.
Failure of Underground Mine Stability
IDM identified two potential accidents/malfunctions associated with underground mine emergencies:
failure of the crown pillar (roof collapse); and failure of the lower portal plug. IDM considered modelling,
historical trends, and IDM’s consultants’ professional experience when assessing the probability and
likelihood of failure to the underground mine stability. The likelihood of an underground mine stability
failure is predicted to be rare.
The main mitigation measures for the failure of underground mine stability include:
• Robust mine design, designed to applicable standards;
• Emergency Response Plan to address mine collapse incidents which would include:
o Comprehensive first aid facilities;
o Qualified first aid attendants on site equipped to handle major incidents; and
o Ambulance and rapid-access to helicopter for transportation of injured persons to the
nearest hospital;
• Occupational Health and Safety Plan.
In the event of a failure to the underground mine stability IDM predicted that significant residual effects
would occur to terrain stability and geohazards, as well as Human Health. Chapter 23, Table 23.4-3 in the
Application identifies which VC/ICs were assessed.
Helicopter or Vehicle Accident
IDM assessed the worst-case helicopter or vehicle accident scenario involving loss of life based on
modelling, historical trends, and IDM’s consultants’ professional experience with similar projects. IDM
determined that the likelihood of a worst-case scenario accident involving loss of life due to helicopter
accident is considered ‘Unlikely’, based on existing weather monitoring, safety and preventative
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maintenance programs following federal requirements. Minor vehicle collisions on the Project site itself
were considered ‘Likely’.
The main mitigation measures for helicopter or vehicle accidents identified are:
• Access and Haul Roads design and maintenance;
• Strict adherence to speed limits, communication protocols and driver codes of conduct;
• Development of an AMP that includes traffic controls;
• Emergency Response Plan to address helicopter of vehicle incidents which includes:
o Comprehensive first aid facilities;
o Qualified first aid attendants on site equipped to handle major incidents; and
o Ambulance and rapid-access to helicopter for transportation of injured persons to the
nearest hospital;
• Occupational Health and Safety Plan that includes staff training.
IDM identified that in the event of a fatality due to a helicopter or vehicle accident, the residual effect to
Human Health is significant. No other VC/ICs were predicted to have any effects, as identified in Chapter
23, Table 23.4-3 in the Application.
Large Spill Resulting from a Vehicle Accident
IDM assessed the worst-case scenario involving an accident/collision with a 20,000 L fuel truck, resulting in
a spill of diesel or gasoline fuel into the adjacent environment. The likelihood of this event was predicted
based on modelling, historical trends, and IDM’s consultants’ professional experience with similar projects.
The likelihood of the worst-case scenario was predicted to be ‘Rare’.
The Application identified the following key mitigation measures to address the potential for a large spill
resulting from a vehicular accident:
• AMP;
• Aquatic Effects Management Plan;
• Emergency Response Plan;
• FMP;
• Hazardous Materials Management Plan;
• Occupational Health and Safety Plan;
• Spill Contingency Plan; and
• Waste Management Plan.
None of the VC/ICs assessed were predicted by IDM to have significant residual effects, as discussed in
Chapter 23, Table 23.4-6 in the Application, with the exception of Western Toad. IDM predicted that if a
large spill from a vehicle accident occurred directly into a breeding pond during breeding season there
could be a significant residual effect.
Vehicle-Wildlife Collisions
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IDM predicted, based on modelling, historical trends and IDM’s consultants’ professional experience with
similar projects, that the likelihood for wildlife collisions with vehicles is ‘Unlikely’. It was determined that
vehicle-wildlife collisions due to Red Mountain activities would most likely to occur along Highway 37 and
Highway 37A, as well as the Access and Haul roads. The worst-case scenario for vehicle-wildlife collisions
would occur during the post-breeding migration of western toads.
The Application identified the following key mitigation measures to address the potential for vehiclewildlife collisions:
• AMP that would include traffic limitations on access roads through the use of personnel buses for
transportation of staff members from Stewart to the Red Mountain site, as well as imposing low
speed limits;
• Development of a Wildlife Management Plan that would help predict the occurrence of significant
life-cycle events (such as western toad breeding migrations);
• Occupational Health and Safety Plan;
• Training and Employment Plan; and
• Vegetation and Ecosystems Management Plan.
IDM predicted that while most wildlife VCs are at risk of collisions with vehicles, the consequence of this
type of incident would be minor as individual fatalities are not expected to have a population-level effect.
IDM predicted that both wildlife VCs and Human Health effects would be non-significant. Assessed VC/ICs
are discussed in Chapter 23, Table 23.4-6 in the Application.
Inability to Manage Water Inflow to Underground Mine Works
Water inflow into underground mine works was predicted to be a normal occurrence; however, the
likelihood of the worst-case scenario of a pumping system failure was predicted to be ‘Unlikely’. The
assessment was based on IDM’s consultants’ professional experience with similar projects and historical
trends.
The main mitigation measures for the inability to manage water inflow to underground mine works
identified in the Application is:
• Preventative measures such as effective management and monitoring of water inflow into the
underground works through a Water Management Plan;
• Storage of back-up pumps on site; and
• Emergency Response Plan.
In the event of the worst-case scenario, air and water quality in the underground environment may
become degraded. IDM acknowledged that health and safety, production, and costs are of concern;
however, the effects are considered not significant. There were also no expected consequences to
environmental VC/ICs, as discussed in Chapter 23, Table 23.4-6 in the Application.
Failure of Water Treatment Plant
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IDM assessed the potential for the capacity at the WTP to become non-operational due to equipment
failure. The worst-case scenario would be a failure to the WTP that leads to compromised ability to
manage the TMF supernatant pond effectively. This would result in a controlled release from the TMF to
prevent overtopping. IDM predicted the likelihood of this event occurring as ‘Unlikely’, as it would require
a seven-day equipment failure in combination with a 1-in-50 year wet month, with runoff from a 1-in-200
year precipitation event, bypassing the non-contact water diversion system.
The main mitigation measures identified in the Application for a failure of the WTP are:
• Emergency Response Plan; and
• Site Water Management Plan.
IDM predicted no significant effects to any VC/ICs identified from the failure of WTP, as shown in Chapter
23, Table 23.4-6 in the Application.
Temporary Failure of Power Supply
IDM assessed the worst-case scenario of an underground power failure where the main system of
ventilation for the underground mine fails. It was predicted that the likelihood of this type of event is
‘Rare’, based on IDM’s consultants’ professional experience with similar projects and historical trends.
The Application identified the following key mitigation measures to address the potential for a temporary
failure of power supply:
• Development of an Emergency Response Plan;
• Preventative measures such as:
o Routine maintenance on equipment;
o Mitigation of fire risks;
o Installation of lightning protection on buildings;
o Permitting only authorized entry into electrical rooms; and
• Availability of stand-by generators maintained for system critical facilities in the event of shutdown
for routine maintenance or mechanical failure.
No effects were predicted by IDM for environmental VC/ICs. The effect of a temporary failure of power
supply on Human Health was considered not significant due to the short-term, reversible effects. Assessed
VC/ICs are discussed in Chapter 23, Table 23.4-6 in the Application.
Fires
IDM assessed the effects of a major fire to Red Mountain. IDM predicted that the consequences of a major
fire would be contained to the Project site, with the possibility of a minor localized effect on the
surrounding environment. The worst-case scenario was assessed to be a major fire that is not restricted to
the Project site and expands to the surrounding environment where the ultimate consequences are
difficult to predict and quantify. IDM considered the likelihood of these events as Unlikely, based on IDM’s
consultants’ professional experience with similar projects and historical trends, as well as the engineered
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design features and other mitigation measures including:
• Manual fire-alarm pull stations at building exits with audible and visual notification devices
throughout work areas;
• A 24-hour a day manned plant control room to which fire alarm systems report;
• Emergency Response Plan that includes an Emergency Response Team trained in firefighting and
equipment use as well as employee training in the use of a standard fire extinguisher; and
• Comprehensive first aid facilities (with the availability of an ambulance and rapid access to a
helicopter for transportation of injured persons to the nearest hospital) and qualified first aid
attendants equipped to handle major incidents.
IDM predicted that there would be short-term, reversible air quality effects from fire and smoke. The
magnitude was considered low with a local geographic extent, and IDM considered the potential effect of
a fire on Air Quality as not significant.
IDM also predicted that in the worst-case scenario, with an uncontrolled fire there is a potential for human
injury or death, with a predicted significant potential effect on Human Health.
Assessed VC/ICs are identified in Chapter 23, Table 23.4-6 in the Application.
Weather-Related Stranding Of Personnel
IDM assessed the likelihood of inclement weather and rapidly changing conditions at Red Mountain to
cause personnel stranding in vehicles along roadways, or when working on terrain away from
Red Mountain infrastructure as ‘Rare’, based on IDM’s consultants’ professional experience with similar
projects and historical trends. In the worst-case scenario involving the stranding of a full personnel bus on
the access road during an unexpected weather event, IDM predicts that the likelihood and consequence of
this event would be limited as a result of being in relatively close proximity to emergency services at either
the Red Mountain site or the District of Stewart, coupled with the mitigation measures identified in the
Application for weather-related stranding of personnel, including:
• Real-time monitoring of weather conditions and ability to limit Access Road traffic when necessary;
• Development of an Emergency Response Plan; and
• Occupational Health and Safety Plan.
IDM predicted that the potential effect of a weather-related stranding on Human Health is not significant.
Assessed VC/ICs were identified in Chapter 23, Table 23.4-6 in the Application.

15.3

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

EMPR identified that the BAT Assessment submitted with the Application by IDM was based on
assumption that the tailings, regardless of the selected technology, would be located at the
Bromley Humps location, and that the site had been selected based on the assumption that the tailings
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would be stored as thickened tailings. These assumptions were not consistent with consideration of the
Health Safety Reclamation Code Guidance Document 56 and the Government of Canada guideline:
“Guidelines for the Assessment of Alternatives for Mine Waste Disposal”. EMPR requested that IDM
submit a new alternative assessment that included further options, such as combinations of alternative
technologies and locations, and followed the guidelines listed above. NLG also raised concerns about the
adequacy of the BAT assessment, in particular, the lack of consideration for the paste backfill (with tailings)
option.
In response to Working Group concerns, IDM issued several memos and submitted an updated
report titled “Mine Waste Disposal Alternative Assessment”. The updated report provided additional
context to the procedure that was used in the original BAT Assessment, including the selection of the
candidate locations/technologies presented in the original BAT Assessment, along with information
on how the assessment conformed to the guidelines requested by EMPR. As part of the alternatives
assessment, IDM evaluated paste backfill as an additional BAT candidate. IDM noted that there
would not be sufficient capacity in the underground workings to store all tailings, and any design
option would include at least some tailings being stored on the surface.
EMPR also continued to have outstanding comments related to the rationale and logic for how IDM
developed the rating system and selected the ratings for their chosen two candidate Multiple Accounts
Assessment options, as well as the lack of site specific discussion of the mine waste disposal layouts under
consideration. NLG raised concerns about the social and environmental accounts, and the ranking and
scoring. EMPR requested further clarification and rationale about the weighting and ranking of the
options, and also specified that ongoing, geotechnical review would continue to be required for the
regulatory geotechnical review during IDM’s MA permitting process and throughout the life of the mine.
EMPR confirmed that the TMF is designed appropriately, based on the outcomes of the BAT assessment,
Code requirements, and industry guidelines for its current stage of development in the EA process.
The EAO is satisfied that EMPR’s concerns have been adequately responded to in the context of the
EA. It is expected that ongoing refinement of the TMF facility would occur during the MA permitting
process.
The NHA identified important interactions between accidents and/or malfunctions scenarios and the Social
and Health Services, and Potential Social Issues Related to the Project and Project Workforce VC’s that
were not assessed by IDM.
IDM responded with a memo that included additional information assessing both the Social and
Health Services and Potential Social Issues Related to the Project VC’s and the potential interaction
between the following scenarios outlined in Chapter 23, Table 23.4-2 of the Application:
• Tailings dam breach;
• Accidental discharge from TMF or stockpile;
56

Ministry of Energy and Mines, 2017. Health, Safety and Reclamation Code for Mines in British Columbia. Section 3.1.

Assessment Report

August 28, 2018

298
•
•
•
•
•
•

Minor spill or release to water;
Minor spill or release to land;
Explosives accident;
Waste rock stockpile failure;
Failure of underground mine stability; and
Helicopter or vehicle accident.

Of these scenarios, IDM did not find an interaction between a minor spill or release to land that
would lead to direct or indirect effects to the Social and Health Services and Potential Social Issues
Related to the Project and Project Workforce VC’s.
IDM determined that a tailings dam breach would likely have significant residual effects on the Social
and Health Services, and Potential Social Issues Related to the Project and Project Workforce VCs. It
was also determined that there could be significant or not significant effects on Social and Health
Services from either an explosives accident or a failure of the underground mine stability based on
the number and nature of injuries and/or fatalities. The other scenarios were expected to have Not
Significant effects on both the Social and Health Services and the Potential Social Issues Related to
the Project and Project Workforce VCs.
As part of their response, IDM also proposed to initiate a Mine Emergency Response Workshop prior
to Construction to review and discuss emergency planning and response procedures. IDM would
invite NHA, District of Stewart, and other interested parties to participate in the workshop. NHA
deemed this proposal to be an important potential mitigation.
The EAO is satisfied that IDM has adequately responded to NHA’s concerns, and IDM’s assessment of
the potential effects on Social and Health Services and Potential Social Issues Related to the Project
and Project Workforce VCs is considered adequate.
In developing Condition 22 Human Health Monitoring and Management Plan, the EAO incorporated
NHA’s suggestion that IDM establish a process to conduct a health impact assessment in the event of
a significant spill so that appropriate risk communication, health advisories and mitigations can be
implemented. These would be carried out by qualified professional with expertise in the Red
Mountain area. The EAO also proposes a Condition 16 Health and Medical Services Plan, which
requires that IDM retain the services of a qualified person to develop a plan to monitor and mitigate
effects medical and ambulance services.

15.4

CUMULATIVE EFFECTS

None of the above accidents and malfunctions has been assessed as likely to occur; therefore, the EAO has
not assessed the potential cumulative effects from these events.
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15.5

CONCLUSIONS

IDM has developed a variety of design, mitigation and contingency measures to lower the likelihood and
reduce the severity of a potential accident or malfunction associated with Red Mountain. Additional and
more detailed work on design, mitigation and contingency measures would be required in support of
obtaining permits for Red Mountain. Prior to the commencement of construction activities, IDM would be
required, for the purposes of MA and Environmental Management Act permit applications to develop an
Mine Emergency Response Plan; Fuel Management and Spill Control Plan; Chemicals and Materials Storage
and Handling Plan; and ML/ARD Characterization and Management Plan; and Waste (Refuse and
Emissions) Management Plan, which would further address management of hazardous materials,
emergency preparedness, prevention and response to an accident or malfunction on Red Mountain.
The EAO is satisfied that, the majority of potential accidents and malfunctions, should they occur, would
not result in significant adverse effects on the environment. In the unlikely event of a failure of the TMF,
significant adverse effects would be expected on the environment and human health. However, the EAO is
satisfied that IDM has adequately considered tailings management alternatives to address the risk and
consequence of a tailings dam failure through the EA. The TMF is required to be designed to the Code
standards, and IDM would be required to submit a TMF risk assessment, along with proposed risk
mitigation measures, for permitting. The EAO notes that recent updates to the TSF requirements in the
Mining Code along with new site characterization guidelines would set a high standard of safety for the
Red Mountain TMF. In addition, the EAO proposes the certificate conditions listed below to address
potential accidents and malfunctions. The EAO therefore considers the likelihood of a TMF failure to be
rare, and would only occur in exceptional circumstances.
Considering the preceding analysis and conditions identified in the CPD and TOC 57 (which would become
legally binding if an EAC is issued), and considering the likelihood of occurrence, the EAO is of the view that
Red Mountain is not likely to result in significant adverse effects as a result of accidents and malfunctions.

57

Construction Environmental Management Plan; Environmental Monitoring Committee; Avalanche Management Plan; Air
Quality and Dust Management Plan; Care and Maintenance Plan; and Health and Medical Services Plan.
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16 EFFECTS OF THE ENVIRONMENT, INCLUDING CLIMATE
CHANGE, ON THE PROJECT
16.1

BACKGROUND

The following environmental effects and processes have the potential to affect the Red Mountain and
result in changes or effects to the VC/ICs assessed in the Application:
• Extreme weather events (that is, precipitation, air temperature, wind and surface water flow);
• Avalanches;
• Landslides;
• Fluvial hazards;
• Natural seismic events;
• Lightening and forest fires; and
• Climate change.

16.2

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED IN THE APPLICATION

IDM evaluated the likelihood (probability) and consequences (severity) of the effects of the environment
on Red Mountain, including:
• The likelihood that a condition would occur to produce a risk;
• The likelihood of these events occurring given design and mitigation measures; and
• The consequence(s) to Red Mountain should an event occur.

16.2.1 EXTREME WEATHER EVENTS
Weather and climate effects were considered by assessing precipitation, air temperature, wind and
surface water flow events. Effects were considered at varying timescales when assessing the different
effects on the environment, including days to weeks (weather) and long-term atmospheric conditions
(climate).
Local climate predictions for Red Mountain were based on the data from one on-site meteorological
station (installed in 2014), regional meteorological stations, and the ClimateWNA 58 computer program,
which provides 30-year “climate normal” data for western North America.

58

Wang, T., A. Hamann, D. L. Spittlehouse, and T. Murdock. 2012. ClimateWNA - High-Resolution Spatial Climate Data for
Western North America. Journal of Applied Meteorology and Climatology, 51: 16-29.
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16.2.1.1 PRECIPITATION
IDM assessed potential effects arising from typical precipitation patterns that include: erosion and
sedimentation; localized flooding; and avalanche hazards (assessed below) associated with frequent,
low-intensity snowfall.
IDM predicted that times of prolonged periods of precipitation could result in damage and erosion to
buildings, site infrastructure, and the Access and Haul Roads. Increased seepage to the underground mine
workings or a mud rush could also occur. Periods of intense rainfall could disrupt activities along the
Access and Haul Roads, increase groundwater seepage and surface runoff flowing into underground
workings, and increase dewatering requirements. Widespread flooding events could also occur, especially
when coinciding with freshet conditions, and surface runoff could increase the risk of a landslide
(discussed below).
IDM specified it had designed the Project to accommodate typical precipitation patters, further noting that
design criteria and operating protocol for Red Mountain’s infrastructure should also be sufficient to
accommodate expected periods of heavy or prolonged precipitation. Additionally, IDM committed to
monitoring weather patterns throughout Construction and Operations to identify potential problems
before they occur.
IDM assessed that periods of low precipitation are not likely to occur, but should it happen, the effect
would generally manifest as low stream flow, which could affect Red Mountain’s water balance. During
periods of low flow, IDM would not discharge from the TMF. Additionally, IDM would implement water
management measures, including re-use and re-circulation of process water.
Low precipitation could also reduce visibility on roads due to dust and increase the risk of wildfires
(discussed in more detail in Section 17.2.9). To mitigate these effects, IDM would spray water on key
surfaces and mandate reduced speed limits during dry periods to manage dust.
16.2.1.2 AIR TEMPERATURE
IDM stated that there is the potential for both cold and warm temperature extremes at Red Mountain.
Both cold and warm extremes would have the potential to pose a risk for workers’ health, infrastructure
and machinery. Extended periods of cold or warm temperatures may also increase power demands for
heating or air conditioning. In cases where a prolonged winter and periods of snow accumulation occurs,
an increased risk of pipelines freezing and the formation of frost heave is expected.
In contrast, sustained warm temperatures may result in more precipitation falling as rain, as opposed to
snow, causing an earlier melt of snow-pack. Resulting changes to volume and timing of the spring runoff
could impact erosion rates and maintenance requirements for roads, ditches and diversion channels. High
temperatures coinciding with drought or high winds would increase wildfire risk, as discussed below.
Increases in temperature swings and freeze-thaw cycles would increase the deterioration rate of roads,
building foundations, dam walls, tunnels and power transmission towers.
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IDM stated that it would build and maintain roads, towers and conductors to specifications that would be
appropriate for the expected extremes in temperatures. Additionally, IDM committed to providing air
heating at the decline portal and at the top of the intake air raise to provide a comfortable and safe
working environment, avoid freezing of systems (such as water pipes), and avoid freeze-thaw that could
create unstable ground conditions.
16.2.1.3 SURFACE WATER FLOW
Flooding (including flooding as a result of ice jams) was predicted by IDM to be the greatest risk associated
with high stream flows. Flooding events could result in: damaged infrastructure; increased erosion and
deposition of sediment; road closures; and washouts of drainage structures (i.e., bridges, culverts and
cross-drains). Extreme surface water flows could potentially inundate the TMF, causing overflow or failure
of the TMF embankment (discussed further in Accidents and Malfunctions (Section 16.2).
In the Application, IDM described a variety of measures incorporated into Red Mountain’s design intended
to mitigate effects of flooding on Red Mountain, including in the TMF; installing bridge and culvert
structures designed to withstand flows associated with a 1 in 100-year flood; and installing drainage
swales, non-contact water diversion channel, and collection ponds intended to manage water collected
within the Project area.
16.2.1.4 WIND
Although IDM predicted that high-velocity winds would be rare, it noted that potential effects could
include: dislodging roofing and/or equipment shrouds and covers; destabilizing covered walkways; causing
downed trees; damaging powerlines and building services; and causing failure to the electrical supply. IDM
specified however, that its infrastructure has been designed to standards appropriate to local climate and
conditions. Further IDM indicated that vegetation setbacks would also be established for facilities and
utility infrastructure to minimize possible damage by downed trees.
16.2.1.5 AVALANCHES
The Bitter Creek valley experiences significant snowfall during the winter, with the potential for severe
snowstorms. High levels of snowfall could impede the movement of mobile equipment on the Access and
Haul Roads, as well as reducing the traction and visibility for these vehicles. High-levels of snow
accumulation on buildings and other infrastructure could lead to structural damage, and increased snow
loading on steep valley walls may increase the avalanche risks.
Avalanches are very common along the entire length of Bitter Creek and at numerous locations along the
Haul and Access Roads. Avalanches pose a risk to: workers, including injury and death; the proposed TMF,
and all other facilities and infrastructure found at the mine site. In the Application, IDM indicated that it
would limit construction in areas of high risk of avalanche impacts and implement avalanche management
procedures, which would include snow-pack monitoring and controlled blasts.
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16.2.1.6 LANDSLIDES
IDM identified that effects due to landslides are most likely to occur in areas that have been over
steepened or undercut valley walls. There is evidence of historic landslide events along the Access Road.
While IDM has stated that they would limit construction in areas of high risk, landslides still have the
potential to damage transportation infrastructure (including the TMF), interrupt access to the mine for
delivery of materials or personnel, and pose a safety risk to workers.
Beyond avoiding areas at high-risk for landslides, IDM incorporated other design measures intended to
mitigate the risk and/or effect of landslides. These include: road design to minimize water diversion onto
areas of unconsolidated sediment; roadside ditches designed to capture rock fall; and additional
armouring of watercourse crossing structures.
16.2.1.7 FLUVIAL HAZARDS
IDM identified fifteen locations in the Bitter Creek area that pose a fluvial risk to the Access Road, primarily
due to erosion and flooding events below the Cambria Creek crossing. At eleven of these sites, there is a
potential for floods or debris flows that could damage the surface of the Access Road, damage vehicles,
cause injuries to drivers and construction workers, and disrupt mine access and operations. To mitigate
fluvial hazards, IDM specified that it had designed the routing of the Access Road to avoid areas of high risk
to the greatest extent possible, and designed all water-crossing features to 1-in-100-year peak flow
conditions.
16.2.1.8 NATURAL SEISMIC EVENTS
IDM conducted a site-specific seismic hazard assessment that determined that Red Mountain is in a region
of moderate seismic risk, with a low to moderate likelihood of an incidence occurring. The primary effects
identified as a result of seismic activity are damage to infrastructure and compromised worker safety. The
largest seismic risk in the Project area is at the TMF and in the underground workings. In the Application,
IDM indicated that the Project design incorporates engineering features for Maximum Credible
Earthquake, which is the largest earthquake that may be possible under the known tectonic conditions.
Further, IDM stated that a seismic event of any significance would trigger the Project’s Emergency
Response Plan.
16.2.1.9 LIGHTNING AND FOREST FIRES
IDM predicted that the direct effects of lightning strikes on Red Mountain could include initiating fires and
electrical failures. There is a low likelihood of injury or death to workers as a result of lightning.
IDM predicted, based on wildfire records and natural disturbance type classification for the ecosystems in
the Project area, that the ignition potential and wildfire probability are low. The effect of wildfires on
Red Mountain could include damage to infrastructure, and potential effects to human health and safety.
Wildfires may also cause secondary effects related to the loss of surface vegetation, such as increased
amounts of runoff and decreased slope stability.
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In the Application, IDM stated that it would maintain vegetation in proximity to Project infrastructure to
maintain a “low hazard condition”, and monitor provincial fire alerts. Additionally, appropriate
fire-suppression equipment would be readily available in buildings, site infrastructure, machinery and on
personnel. Further, IDM stated that any emergencies triggered by a lightning strike (for example,
personnel injury or forest fire) would trigger the Project’s Emergency Response Plan.
16.2.1.10 CLIMATE CHANGE
IDM predicted that climate change may contribute to a variety of extreme weather and geohazard events,
as discussed above, throughout the Red Mountain lifecycle, including heavy rain/snowfall, flooding,
extreme temperatures, drought and strong winds. Overall, IDM noted that the climate of the Project area
is expected to warm and experience increased precipitation over the life of the mine as a result of climate
change. IDM has considered and mitigated the engineering design of Red Mountain components based on
analyzing extreme return-period weather events. IDM predicted that existing component design and
mitigation measures for the extreme weather events, geohazards, and lightning and forest fire events
assessed above would withstand the predicted extreme events as a result of climate change. In addition,
Red Mountain expects to operate for six years, which is relatively short in duration for long-term climatic
events such as climate change.
16.2.1.11 MITIGATION MEASURES
Beyond the design measures outlined in the sections above, IDM incorporated a number of additional
design measures to mitigate the risks of effects of the environment on Red Mountain. These include:
• Reinforcement of stream channels at road crossings to minimize sediment movement, deposition
and erosion to the Access Road;
• Limiting Construction of infrastructure in high-risk locations for potential avalanches, landslides,
seismic activity and fluvial hazards; and
• Design and construction of the TMF according to the Canadian Dam Association’s Dam Safety
Guideline.
IDM also identified a number of additional key mitigation measures to respond to the effects of the
environment, including:
• Monitoring weather forecasts and conditions for storms, extreme temperatures and wildfires to
allow time to secure buildings and equipment, close roads (if required) and ensure the safety and
preparation of personnel;
• Proper maintenance and repair of equipment and areas including clearing roadways, roofs, blast
areas and active waste and ore stockpiles of excess snow;
• Use of backup generators to secure energy supply during maintenance and/or failure;
• Staff required to wear appropriate clothing;
• Staff provided training in risk and risk-mitigation, as well as worker safety and awareness;
• Maintaining and monitoring of bridges, diversion channels, ditches and culverts and keeping them
clear of debris and/or ice; and
• Thinning and clearing of vegetation around surface infrastructure to reduce the risk of damage
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from downed trees and forest fires.
Further details on design, and Construction and Operations measures to minimize and mitigate adverse
effects of the environment on Red Mountain, including monitoring and reporting provisions to support
adaptive management, would be contained in the following Management Plans:
• AMP;
• Spill Contingency Plan;
• Emergency Response Plan;
• Erosion and Sediment Control Plan;
• Hazardous Materials Management Plan;
• Material Handling and ML/ARD Management Plan;
• Occupational Health and Safety Plan;
• Site Water Management Plan;
• Tailings Management Plan;
• Terrain and Soil Management Plan; and
• Waste Management Plan.

16.3

POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

During the Application Review phase of the EA, concerns were raised about the potential impact of a rock
avalanche event causing damage to the infrastructure or overtopping of the TMF during Operations or
Post-Closure. EMPR requested an assessment of potential dam safety impacts resulting from geohazard
exposure that encompasses all risks outlined in the Terrain Stability Assessment for the Project Footprint
Study Area Report (Appendix 9-C of the Application).
In response IDM performed an additional risk analysis. The risk analysis assumes that in the event
of an Ultimate Limit State Event (ULSE) that reaches the TMF, the facilities would need to be
serviceable, with some damage but repairs and remediation would be possible. The ULSE
corresponds to a 1-in-500 year return-period, which has an approximately one percent probability
of occurring during the six-year mine life. The memo concludes that the annual probability of a rock
avalanche is less than 1:5,000, and considered reasonable for the Project design criteria. If a
rock/debris slide were to reach (and affect) the TMF during Operations there is a possibility that a
displacement wave as a result the slide would be generated within the supernatant pond.
Depending on the volume of the rock/debris slide, overtopping from the supernatant pond could
occur.
During Post-Closure, the supernatant pond would be removed and the potential for overtopping as
a result of a rock/debris slide would be eliminated as a result of the TMF closure cover. IDM
expects that a rock/debris slide would run-out across the reclaimed surface of the TMF. IDM also
identified that additional impacts to the TMF could include liner damage at the ‘tie-in’ area at the
Non-Contact Water Diversion Channel, and/or damage to the floating pump barge. In the event
Assessment Report

August 28, 2018

306
that these occur, IDM is developing a mitigation strategy to manage for these risks as part of the
Mines Act permit application.
The EAO is of the view that the issue is adequately addressed for the purposes of the EA and that
further detailed analysis would be conducted during Mines Act permitting.
Additional concerns were raised by the FLNRORD and the NLG about IDM’s commitment to use avalanche
control as a mitigation measure, and that an Avalanche Management Plan has not been provided with the
Application. FLNRORD and NLG requested an effects assessment for Avalanche Control Areas that includes
effects to wildlife (discussed Section 10 Wildlife of this report).
IDM committed to completing an Avalanche Management Plan which would include the operational
procedures and mitigation measures to reduce the potential effects on wildlife.
The EAO is of the view that the issue is adequately addressed for the purposes of the EA. The EAO
proposes Condition 28 Avalanche Management Plan to address uncertainty about avalanche control
during Operations.

16.4

CONCLUSIONS

Considering the preceding analysis and conditions in the proposed CPD and TOC 59 (which would become
legally binding if an EAC is issued), and federal and provincial regulatory requirements, the EAO is of the
view that that effects of the environment on Red Mountain are not significant.

59

Condition 28 Avalanche Management Plan
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PART C – NISGA’A NATION CONSULTATION REPORT
17 NISGA’A NATION CONSULTATION REPORT
17.1

INTRODUCTION AND PURPOSE

On May 11, 2000, the Nisga’a Nation Final Agreement (Nisga’a Final Agreement) came into effect, which
was negotiated between the Government of Canada, the Province of BC and the Nisga’a Nation. The
Nisga’a Final Agreement comprehensively sets out Nisga’a Section 35 rights, including: establishing the
boundaries and the Nisga’a Nation’s ownership of Nisga’a Lands and Nisga’a Fee Simple Lands; water
allocations; the right of Nisga’a citizens to harvest fish, wildlife, plants and migratory birds; and the
legislative jurisdiction of NLG.
The purpose of Part C is to summarize the EAO’s compliance with Chapter 10 of the Nisga’a Final
Agreement. Chapter 10, paragraph 6 (c) of the Nisga’a Final Agreement requires that Nisga’a Nation
receive an opportunity to participate in the EA for Red Mountain as Red Mountain is located within both
the NWA and Nass Area, as defined in the Nisga’a Final Agreement, and there is a potential for
Red Mountain to have adverse environmental effects on residents of Nisga’a Lands, Nisga’a Lands or
Nisga’a interests set out in the Nisga’a Final Agreement. shows Red Mountain situated within the Nass
Area and the northwest portion of the NWA. Red Mountain is located 66 km northwest of the nearest
boundary of Nisga’a Lands.
Chapter 10, paragraph 8(e) of the Nisga’a Final Agreement requires that all EA processes will, in addition to
the requirements of applicable EA legislation, “assess whether the project can reasonably be expected to
have adverse environmental effects on residents of Nisga’a Lands, Nisga’a Lands, or Nisga’a interests set
out in this Agreement and, where appropriate, make recommendations to prevent or mitigate those
effects.”
Chapter 10, paragraph 8(f) of the Nisga’a Final Agreement requires that all EA processes, as defined in the
Nisga’a Final Agreement, will, in addition to the requirements of applicable EA legislation “assess the
effects of the project on the existing and future economic, social, and cultural well-being of Nisga’a citizens
who may be affected by the project.”
On July 31, 2014, the Province and NLG entered into a Dispute Resolution Settlement Agreement to
resolve issues over the implementation of environmental assessment and consultation obligations under
the Nisga’a Final Agreement, including those related to the Kitsault molybdenum mine. This agreement
included Guiding Principles and an Appendix C, outlining the process for collaboration in EAs. Appendix C
specifies how the EAO and NLG would collaborate and strive to reach consensus at key decision points
through the course of future EAs, including relevant aspects of the EAO’s direction to a proponent, the
screening of the Application related to the requirements of Chapter 10, paragraph 8(e) and 8(f) of the
Nisga’a Final Agreement, and the Assessment Report analysis and conclusions related to the 8(e) and 8(f)
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assessments. The Appendix further outlines that EAO and NLG would collaborate and attempt to conclude
a compliance and enforcement framework, as well as specifying additional detail on what would be
included in the 8(f) effects assessment.
Part C, Sections 18.3 and 18.4 of this Report provide an assessment of the potential effects of Red
Mountain Project, mitigation measures and the EAO’s conclusions, with respect to paragraph 8(e) and 8(f)
of Chapter 10 of the Nisga’a Final Agreement. A more detailed assessment of a range of VCs60 used to
inform the assessments can be found in Part B of this Report. The February 10, 2016, EAO Order under
Section 11 of the Environmental Assessment Act, including the AIR in Schedule A (Scope, procedures, and
methods for the EA) of the Order outlined the information required to be provided by IDM in order to
address and fulfill the provisions of the Nisga’a Final Agreement.
The basis of this assessment is the IDM’s Application, and the supplemental materials and comments
gathered from the technical Working Group, and through consultation with NLG during Application
Review. The analysis and conclusion of potential effects of Red Mountain also includes consideration of
IDM’s mitigation commitments, including those outlined in the Application, and the EAO’s proposed
conditions, which would become legally binding if an EA Certificate is issued. The requirements for IDM’s
Application were established in the AIR issued by the EAO. The AIR regarding the 8(e) and 8(f) assessments
were established by consensus between the EAO and NLG.
Part C, Section 18.3 of this Report assesses whether the proposed Project can reasonably be expected to
have adverse environmental effects on residents of Nisga’a Lands, or Nisga’a interests and, where
appropriate, makes recommendations to prevent or to mitigate those effects, pursuant to Chapter 10,
paragraph 8(e) of the Nisga’a Final Agreement. Part C, Section 18.4 of this Report identifies and evaluates
the impacts of the proposed Project on the social, cultural and economic well-being of Nisga’a citizens
pursuant to Chapter 10, paragraph 8(f) of the Nisga’a Final Agreement.
Part C is not intended to duplicate or reproduce the analysis of the Application prepared pursuant to the
provincial EA processes or other parts of this Report. Part C provides additional, supplemental analysis that
is focused on issues, impacts, and interests that pertain directly and specifically to residents of Nisga’a
Lands, Nisga’a Lands and Nisga’a interests set out in the Nisga’a Final Agreement.

60

Air Quality, Noise, vegetation and ecosystems VCs, wildlife VCs, Aquatic Resources, Fish, Fish Habitat, Economics, Social
Effects and Human Health.
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Figure 10: Red Mountain in relation to the Nass Area and the NWA
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17.2

THE EAO CONSULTATION PROCESS METHODOLOGY

The Government of BC’s duty to consult encompasses modern treaty First Nations regarding Crown
(land/resource) decisions that may adversely affect treaty rights. The Nisga’a Final Agreement establishes a
unique relationship between BC and the Nisga’a Nation.
Chapter 10, paragraphs 8(a) through 8(j) of the Nisga’a Final Agreement outlines the environmental
assessment process requirements that are in addition to applicable environmental assessment legislation.
Further information on Chapter 10, paragraph 8(a) through 8 (j) of the Nisga’a Final Agreement is available
on the Nisga’a Lisims Government website. As outlined in Chapter 10, Paragraph 8(i), the EAO must take
into consideration any agreements between the project proponent and the Nisga’a Nation or a
Nisga’a Village concerning the effects of the project. The EAO is aware that IDM and NLG are currently in
the process of negotiating a benefits agreement. It is the EAO’s understanding that this agreement has not
yet been finalized, and was therefore not included as a component of the assessment of effects on
residents of Nisga’a Lands, Nisga’a Lands, or Nisga’a interests set out in Chapter 10 Paragraph 8 (e) of the
Nisga’a Final Agreement; or the assessment of effects on existing and future economic, social, and cultural
well-being of Nisga’a citizens, as set out in Chapter 10, paragraph 8 (f) of the Nisga’a Final Agreement.

17.2.1 SUMMARY OF EAO CONSULTATION
On February 10, 2016, the EAO issued a Section 11 Order which specified the consultation activities that
both the EAO and IDM would undertake with all Aboriginal Groups 61 potentially affected by Red Mountain.
The EAO’s proposed approach to consultation was presented to Aboriginal Groups for review and
comment on January 8, 2016, as part of consulting on the draft Section 11 Order. Comments received from
Aboriginal Groups were considered and the EAO issued the final Section 11 Order on February 10, 2016,
which identified the Nisga’a Nation on Schedule B, to be consulted in accordance with obligations
triggered under Chapter 10 of the Nisga’a Final Agreement.
During the EA for Red Mountain, the EAO consulted with NLG through a number of activities including, but
not limited to:
• Development of the Section 11 Order, and the language specifying the EAO’s and IDM’s
consultation requirements in relation to the Nisga’a Nation;
• Development of the AIR regarding information requirements necessary to address the 8(e) and 8(f)
assessments;
• Participation as members of the Working Group, including participating in Working Group meetings
and relevant Working Group subcommittee meetings;
• Participation in public and Working Group comment periods during pre-Application and Application
Review;
61

“Aboriginal Groups” means those A boriginal entities identified in Schedule B and Schedule C of the Section 11 Order for
the proposed Red Mountain Underground Gold Mine project, issued February 10, 2016.
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•
•
•
•
•

Government-to-government meetings, including bi-weekly meetings during Application Review;
Participation in the screening of the Application;
Participation in the co-development of conclusions in the 8(e) and 8(f) assessments;
Participation in the review of, and comment on, the EAO’s draft referral material (that is, draft
Assessment Report, including 8(e) and 8(f) assessments, draft conditions, and draft Certified Project
Description); and
Opportunity to make submissions directly to Ministers regarding Red Mountain.

During the EA for Red Mountain, the EAO and NLG reached consensus on the following:
• The Section 11 Order, including the EAO’s and IDM’s consultation requirements in relation to the
Nisga’a Nation;
• The AIR for Red Mountain, including the selection of VC information to be collected under
Chapter 10, 8(e) and 8(f) of the Nisga’a Final Agreement;
• The assessment methods for assessing impacts pursuant to Chapter 10, paragraph 8(e) of the
Nisga’a Final Agreement;
• The assessment and conclusions contained in the EAO’s Assessment Report for Red Mountain,
including Part C;
• The Certified Project Description for Red Mountain; and
• The Table of Conditions for Red Mountain.
Pursuant to the Section 11 Order, IDM was required to provide the EAO Project Assessment Lead with
three Aboriginal Consultation Reports, consistent with the approved Nisga’a Consultation Plan for Red
Mountain. IDM’s Aboriginal Consultation Reports have been posted to EPIC under the project name Red
Mountain Underground Gold.

17.3

NISGA’A FINAL AGREEMENT 8(E) ENVIRONMENTAL EFFECTS
ASSESSMENT

17.3.1 EFFECTS ON NISGA’A LAND INTERESTS, LAND-RELATED INTERESTS, AND ACCESS TO
OTHER LANDS
The Nisga’a Final Agreement comprehensively sets out Nisga’a Section 35 rights, including establishing the
geographic extent of those rights and the Nisga’a Nation’s ownership of Nisga’a Lands and Nisga’a Fee
Simple Lands, water allocations, the right of Nisga’a citizens to harvest fish and wildlife, and the legislative
jurisdiction of NLG.
17.3.1.1 BACKGROUND
Nisga’a Lands and Nisga’a Land Related Interests in the Red Mountain Area
Chapter 3 (Lands) of the Nisga’a Final Agreement defines the extent of Nisga’a Lands (1,992 km2) and sets
out the nature of the Nisga’a Nation’s ownership of Nisga’a Lands and Nisga’a Fee Simple Lands (Category
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A Lands and Category B Lands) which are situated outside of Nisga’a Lands, as well as other interests of the
Nisga’a Nation including a commercial recreation tenure, heritage sites, parks and ecological reserves, and
key geographic features. Red Mountain is situated in the Nass Area and the Nass Wildlife Area, and is
located 66 km northwest of the nearest boundary of Nisga’a Lands. Red Mountain is also located 16 km
east-northeast of the nearest Nisga’a Fee Simple Category A Lands located near Stewart, BC.
Nisga’a Access to Other Lands
Chapter 6 (Access) of the Nisga’a Final Agreement defines the rights, obligations, and limitations regarding
public and Crown access to Nisga’a Lands, as well as Nisga’a citizens’ and representatives’ access to Crown
lands. Agents, employees, and contractors of the Nisga’a Nation, Nisga’a Villages, Nisga’a Corporations,
and members of the Nisga’a Police Service may enter, cross, and stay temporarily on lands off
Nisga’a Lands to carry out their responsibilities, respond to emergencies and carry out the terms of the
Nisga’a Final Agreement (Chapter 6, paragraph 20). Furthermore, Nisga’a citizens have reasonable access
to Crown lands to allow for the exercise of Nisga’a rights and for the normal use and enjoyment of
Nisga’a interests set out in the Nisga’a Final Agreement, subject to certain qualifications (Chapter 6,
paragraph 23).
17.3.1.2 POTENTIAL EFFECTS AND PROPOSED MITIGATIONS
The Application did not identify potential effects to Nisga’a Lands, including Nisga’a Fee Simple Category A
Lands as a result of Red Mountain. Outside of Nisga’a Lands, (including Nisga’a Fee Simple Category A
Lands), IDM has proposed restricted access to the Bitter Creek valley at or near the turnoff from
Highway 37A. As a result, access to the NWA and the Nass Area through the Bitter Creek valley would be
restricted due to Red Mountain, potentially resulting in impacts to Nisga’a citizens. However, the area is
presently inaccessible because the existing road alignment is not passable, primarily as a result of natural
vegetation growth. Other points of access to the NWA and Nass Area would not be affected by
Red Mountain. IDM also indicated that Red Mountain is not anticipated to have any interactions or effects
on: Highway 113; Nass Road; the Gingolx Road in the Nass Valley; or the Nass Forest Service Road.
IDM is proposing to mitigate any potential impact from the loss of access to the Bitter Creek valley by
developing an access management plan, in consultation with the Nisga’a Nation, to ensure appropriate
access for Nisga’a citizens to exercise rights set out in the Nisga’a Final Agreement and for Nisga’a Nation
representatives to carry out their responsibilities consistent with the Nisga’a Final Agreement.
The EAO also proposes a certificate condition for access management intended to supplement the
mitigations proposed by IDM. The intent of the proposed condition is to require IDM to update their
Access Management Plan to include details on the means by which:
• Access to the Project area would be controlled to prevent unauthorized access (that is, through
gating);
• Access would be coordinated with other authorized users and Indigenous groups;
• Deactivation of the Access Road would occur; and
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•

Consideration would be given to individuals’ safety with respect to an active mining project,
Aboriginal and Treaty rights in the Project area; existing tenured or licensed activities in the Project
area; and existing recreational values in the Project area.

The condition would also require IDM to consult with FLNRORD and Nisga’a Nation representatives on the
development of the Access Management Plan.
17.3.1.3 CONCLUSION
Currently, there is no road access to the Bitter Creek valley, as the previously constructed road extending
from Highway 37A has been deactivated and is inaccessible. The Access Road proposed for Red Mountain
would be the only land-based entry and exit corridor to the Project area. It would consist of 13 km of
re-activated (upgraded) road connecting with Highway 37A and following the Bitter Creek valley to
Bromley Humps, and 2 km of new road connecting to Bromley Humps and the Mine Site. Construction of
the roads would require a Special Use Permit, which is not an exclusive tenure, and may be compatible
with some other tenured activities. However, use of the Project roads would be closed to the public,
including private vehicles (snowmobile, all-terrain vehicles, and so forth) and all foot traffic, and a gated
entrance would be installed near the Highway 37A junction.
To mitigate impacts to Nisga’a Nation associated with reduced access to the Bitter Creek valley, the EAO is
proposing Condition 24 Access Management Plan that would become legally binding if an EA Certificate is
issued. The condition would require IDM to coordinate use of the Access Road with Nisga’a Nation and
other authorized users, and require deactivation after Closure. The condition would also require IDM to
consult Nisga’a Nation representatives on the development of the Access Management Plan.
Taking into consideration the proximity of Red Mountain to the nearest boundary of Nisga’a Lands and
Nisga’a Fee Simple Category A Lands (66 km and 16 km respectively); the existing conditions regarding
access to the Bitter Creek valley from Highway 37A; the coordination, consultation and deactivation
requirements associated with the EAO’s proposed Access Management Condition; and the other points of
access to the NWA and Nass Area that would remain unaffected by Red Mountain; the EAO concludes that
Red Mountain is not reasonably expected to have adverse environmental effects on Nisga’a Land interests,
land-related interests, or access to other lands. Effects of Red Mountain on Nisga’a citizens, including
residents on Nisga’a Lands, are discussed in Section 18.4 of this Report (Nisga’a 8(f) Economic, Social, and
Cultural Well-being Assessment).

17.3.2 EFFECTS ON NISGA’A NATION INTERESTS IN FISH AND AQUATIC PLANTS
17.3.2.1 BACKGROUND
Chapter 8 (Fisheries) of the Nisga’a Final Agreement outlines the Nisga’a Nation’s rights to harvest fish and
aquatic plants, including Nass salmon (chinook, chum, coho, sockeye and pink salmon originating in the
Nass Area), Nass steelhead (summer-run Nass steelhead and winter-run Nass steelhead originating in the
Nass Area), eulachon (also known as oolichan) in the Nass Area, non-salmonid species of fish, and aquatic
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plants.
Ninety percent of the spawning population of eulachon in BC occurs in the Nass River, where Nisga’a
citizens currently conduct annual harvests. Eulachon have been reported in the upper estuary and in the
lower parts of Bear River, downstream of the Bitter Creek bridge. While there is no current Nisga’a fishery
for eulachon on the Bear River, this does not preclude Nisga’a Nation citizens from exercising its rights to
harvest fish in accordance with the Nisga’a Final Agreement in this portion of the Nass Area in the future.
Maintaining stream flow and water quality in waterbodies in the Nass Area is important to the protection
of freshwater and marine ecosystem values as well as terrestrial vegetation and wildlife values, all of which
are important to the Nisga’a Nation. Changes to stream flow and water quality can have potential adverse
effects on ecosystem health which, in turn, could have implications on human health from consumption of
fish harvested by Nisga’a citizens. These potential impacts are discussed in further detail in Section 8
Water and Sediment Quality of this Report.
17.3.2.2 POTENTIAL EFFECTS AND PROPOSED MITIGATIONS
Red Mountain may affect Fish and Fish Habitat in the LSA and RSA used to assess impacts to Aquatic
Resources and Fish and Fish Habitat VCs. The assessment boundaries were selected based on the Project
footprint and watershed-based potential effects. The LSA for Fish and Fish Habitat includes the Bitter
Creek watershed up to the Bromley glacier, encompassing the zone of influence of Red Mountain, and
covering the area where there is potential for adverse Project-specific effects to occur. The RSA contains
the LSA, as well as portions of the Bear River watershed, from American Creek to Stewart, and the
northern end of the Portland Canal. The RSA was used for assessment of direct and indirect Project effects
and for the assessment of potential cumulative effects. The EAO’s Assessment Report includes an
assessment of fish and fish habitat in Section 11 Aquatic Resources and Fish and Fish Habitat of this
Report.
NLG has concerns regarding potential effects to Nisga’a Nation’s fishing rights throughout the Nass Area as
set out in the Nisga’a Final Agreement. With respect to the Nisga’a right to harvest fish and aquatic plants
in the Nass Area, no effects (either direct or indirect) are anticipated beyond the LSA delineated for Fish
and Fish Habitat.
IDM identified seven potential effects on the Fish VC and the Fish Habitat VC, as described in Chapter 18,
Section 18.5.3 of the Application, as a result of reduced quality and quantity of fish and fish habitat due to:
• Increased fishing pressure;
• Blasting;
• Change in sediment quality;
• Habitat loss;
• Change in surface water quality;
• Changes in streamflows; and
• Change in aquatic resources.
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Marine mammals, marine aquatic seaweed, and marine invertebrates are not present in the Red Mountain
area. IDM did not conduct an analysis regarding impacts to these values and no further assessment was
conducted on these values by the EAO.
Increased fishing pressure could arise due to greater accessibility provided by the Access Road, and/or
Red Mountain personnel or their families engaging in recreational fishing. IDM stated that it would enforce
a no fishing policy for the Red Mountain workforce, and IDM intends to control use of the Access Road for
safety reasons; unauthorized road use would not be permitted. The EAO proposes Condition 24 Access
Management Plan, which would include methods to prevent unauthorized use of the Access Road beyond
the gate. The EAO proposes Condition 26 Workforce Policy, which includes a no-hunting, fishing or
trapping policy for Project employees on the Project site or during work hours. Blasting activities would
result in blasting residues that may be toxic to aquatic organisms, and vibration and shockwaves from
detonation of explosives that may result in direct mortality or increased sedimentation which can smother
fish roe. IDM would adhere to DFO’s Guidelines for the Use of Explosives In or Near Canadian Fisheries
Waters, and would not use ammonium nitrate-fuel oil mixtures in, or near, water due to the production of
toxic by-products. Fish habitat could be affected by reduced sediment quality that may occur through the
chemical and physical alteration of the sediment. Mitigation measures and EAC Conditions proposed for
the Surface Water Quality and Sediment Quality VCs (see Section 8 Water and Sediment Quality) are
expected to be protective for fish and fish habitat. Residual effects on fish and fish habitat due to
increased fishing pressure, blasting or changes in sediment quality are not predicted.
Fish habitat loss is anticipated where infilling for the Access Road is required in the Bitter Creek channel.
Engineering field surveys in 2017 identified six specific locations where infilling of Bitter Creek is proposed,
with a total area of approximately 1.05 ha. The largest infill area constitutes a 174 m section of the Access
Road that requires the realignment of Bitter Creek at the toe of a weak fractured bedrock face. The
proposed works involve realignment of the Bitter Creek channel and construction of a road prism, with
bank armoring (that is, rip rap) and approximately 0.42 ha of infilling. Approximately 2.7 ha of riparian
habitat would be disturbed, the majority of which occurs where the Access Road right-of-way intersects
with the Bitter Creek riparian buffer zone. Riparian habitat loss associated with the two fish bearing
crossings, Roosevelt Creek and Hartley Gulch, is approximately 0.15 ha. Benthic invertebrate and fish
habitat loss is anticipated at this location where infilling for the Access Road is required in the Bitter Creek
channel. DFO confirmed that Red Mountain would require a Fisheries Act Authorization for the loss of
habitat in Bitter Creek, including a Fish Habitat Offsetting Plan.
Surface water quality could be altered by runoff, non-contact water runoff, aerial deposition, mine
discharge, and TMF discharge. Using a Water and Load Balance model, IDM determined that mine and
TMF discharge would result in CCME and/or BC WQG exceedances in receiving watercourses. In particular,
the following COPC were identified in Bitter Creek: total and dissolved cadmium, total selenium, total silver
and dissolved zinc. Potential effects to fish from changes in surface water quality arise if fish are exposed
to water borne contaminants. Changes in water quality may occur as a result of changes in metal
concentrations, nutrient loading, acidity (pH), TSS, hydrocarbons, and water hardness. Exposure to
water-borne contaminants could reduce Dolly Varden char reproduction.
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Potential activities that are likely to influence streamflow include dewatering of the underground mine,
construction of surface water management facilities, and use of water for mine-related activities (for
example, dust suppression, fresh water for the Process Plant). Changes in flow (that is, stream velocities,
water depth and substrate) may result in altered habitat conditions, flushed eggs or fry downstream, or
avoidance of certain areas that would otherwise be used for refuge or foraging.
Changes to periphyton and benthic invertebrates, which form the basis of the aquatic food web, could lead
to trophic effects in the aquatic ecosystem that supports fish.
The Working Group raised concerns regarding IDM’s classification of fish and fish habitat, baseline data
and potential impacts associated with accidents and malfunctions.
NLG noted that IDM’s analysis of fish habitat suitability and quality classification did not follow standard
methods, and disagreed with IDM’s analysis of fish abundance in the LSA. The main implication of
uncollected data or mischaracterizations of habitat is that the potential effects on Fish and Fish Habitat
may not be fully identified or understood. This could in turn impact NLG’s right to harvest fish under the
Nisga’a Final Agreement, specifically Dolly Varden char, if unforeseen impacts to Fish and Fish Habitat
occur.
NLG and ENV identified inadequacies in IDM’s baseline benthic invertebrate and fish tissue data and
insufficiencies in IDM’s surface water data and toxicity testing. IDM was not able to collect enough benthic
invertebrates for the baseline benthic invertebrates program to complete tissue sampling for these
invertebrates. This lack of data resulted in concerns from NLG and ENV that a full understanding of
potential contamination of benthic invertebrates was not achieved. Additionally, data collected by IDM
during the fish tissue sampling was not always co-located with data collected for aquatics, sediment or
water quality sampling programs, and fish sampling did not capture all relevant life history and organ
information. ENV and NLG requested that further sampling be completed in the future. NLG noted that the
suite of toxicity tests should be selected in consultation, at minimum, with NLG, and should primarily
include long-term toxicity tests on sensitive invertebrate species that measure sensitive endpoints (such as
reproduction).
NLG also noted concerns regarding the effects that Accidents and Malfunctions, particularly of a breach of
the TMF dam, might have on aquatic resources and fish and fish habitat. The Application states that an
accident of this nature would be expected to have impacts on Aquatic Resources and Fish and Fish Habitat,
among other VCs and ICs. For further discussion of potential impacts to Nisga’a Nation treaty rights from
Accidents and Malfunctions, please see Section 18.4 Nisga’a Social Well-Being.
NLG raised concerns about water quality parameters exceeding CCME and BC WQGs, and the potential
effects of these exceedances on benthic invertebrates and fish and fish habitat. Industrial activities
associated with Red Mountain could increase concentrations of COPC in the environment, leading to
environmental and health impacts. Of particular concern to NLG were potential increases in mercury and
selenium concentrations. Increased concentrations of selenium and/or mercury in surface water could be
transferred to sediment and/or periphyton, then to benthic invertebrates, and then to fish. Selenium and
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mercury are also prone to bioaccumulate in organisms such as fish, and are known to pose risks to human
consumption at certain levels. The implications of fish contamination include reducing NLG’s ability to
harvest fish under the Nisga’a Final Agreement, specifically Dolly Varden char, in any areas affected by
contamination.
IDM plans to avoid, minimize, mitigate, or otherwise address potential adverse effects Fish and Fish
Habitat and Aquatic Plants through the following key measures:
• A no fishing policy for employees, or others as authorized by IDM, on the Project site;
• Closing Project access roads to the public including recreational vehicles and foot traffic (with
possible exception for those with current access);
• Conducting blasting in accordance with DFO’s Guidelines for the Use of Explosives In or Near
Canadian Fisheries Waters;
• Conducting works in or near fish-bearing waters within the Reduced Risk Work Window for
instream works (that is, timing window) for Dolly Varden char in Bitter Creek (June 1 to August 31).
• Capturing surface runoff and diverting it to the Portal Collection Pond in the Mine Site or the TMF
in Bromley Humps for treatment prior to discharge;
• Monitoring, analyzing and treating water, as required, to meet applicable discharge limits
established by provincial and federal regulators and existing legislation prior to discharge to the
receiving environment;
• Limiting water withdrawal to no more than 10 percent of stream flows;
• Designing infrastructure in a manner that minimizes or avoids fish and fish habitat loss, including
minimizing the number of stream crossings;
• Fisheries Offsetting Plan, as part of IDM’s application for Fisheries Act authorization, to compensate
for fish habitat loss in Bitter Creek; and
• Additional measures proposed to mitigate impacts to Fish and Fish Habitat as outlined in Section 11
Aquatic Resources and Fish and Fish Habitat of this Report.
The EAO proposes certificate conditions to address residual effects on Fish and Fish Habitat VCs, which
would become legally binding if an EA Certificate is issued. The EAO’s proposed conditions include:
• Condition 14 Construction Environmental Management Plan;
• Condition 24 Access Management Plan;
• Condition 26 Workforce Policy, which includes a no hunting and no fishing policy;
• Condition 30 Baseline Data Collection;
• Condition 31 Water Quality Management;
• Condition 32 Selenium Risk Assessment; and
• Condition 33 Aquatic Effects Monitoring Plan.
The predicted residual effects on fish and fish habitat include reduced habitat quantity and quality due to
instream and riparian habitat loss or alteration, increased streamflow, and decreased surface water
quality; and indirect effects on Dolly Varden char due to changes to periphyton and benthic invertebrates.
Residual effects are characterized in further detail in Section 11 of this Report.
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17.3.2.3 CONCLUSION
Nisga’a citizens’ rights to harvest fish and aquatic plants have the potential to be impacted by residual
effects on fish and fish habitat, including a reduction in habitat quantity and quality due to instream and
riparian habitat loss or alteration, increased streamflow, and decreased surface water quality; and indirect
effects on Dolly Varden char due to changes to periphyton and benthic invertebrates. However, no effects
(either direct or indirect) are anticipated beyond the LSA delineated for Fish and Fish Habitat, which
includes the Bitter Creek watershed up to the Bromley glacier, encompassing the zone of influence of
Red Mountain. Residual effects on the Fish and Fish Habitat VC are characterized in further detail in
Section 11 of this Report. Increased fishing pressure could also arise due to greater accessibility provided
by the Access Road, and/or Red Mountain personnel or their families engaging in recreational fishing.
Fish habitat loss is anticipated where infilling for the Access Road is required in the Bitter Creek channel.
DFO confirmed that Red Mountain would require a Fisheries Act Authorization for the loss of habitat in
Bitter Creek, including a Fish Habitat Offsetting Plan. Potential effects from blasting activities are expected
to be mitigated in part from adherence to DFO’s Guidelines for the Use of Explosives In or Near Canadian
Fisheries Waters. The EAO is proposing conditions for the Surface Water Quality and Sediment Quality VC
(see Section 8 Water and Sediment Quality of this Report), which are expected to be protective for fish and
fish habitat. Other mitigations associated with fish and fish habitat include provincial
(Environmental Management Act and Mines Act), and federal regulatory requirements (Fisheries Act and
MMER) and the following conditions proposed the EAO: Construction Environmental Management Plan;
Water Quality Management; and Aquatic Effects Monitoring Plan. Potential effects on fish and fish habitat
due to increased fishing pressure are expected to be mitigated by the Access Management Plan and
Workforce Conduct conditions proposed by the EAO. Condition 24 Access Management Plan would include
methods to prevent unauthorized use of the Access Road beyond the gate, and Condition 26 Workforce
Policy condition would require IDM to implement an employee code of conduct that ensures that
Red Mountain employees and contractors are prohibited from fishing on the Project site during work
hours.
Following consultation with NLG, and in consideration of the EAO’s proposed conditions associated with
baseline information, water quality, fish and fish habitat, access management, and workforce policy as
detailed in proposed Conditions 14, 24, 26 and 30 through 33, which would become legally binding as a
condition of an EA Certificate; the protections under provincial and federal legislation; and the location of
Red Mountain to fish bearing watercourses; the EAO concludes that Red Mountain is not reasonably
expected to result in adverse environmental effects on the Nisga’a citizens’ treaty right to harvest fish and
aquatic plants.
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17.3.3 EFFECTS ON THE RIGHT OF NISGA’A CITIZENS TO HARVEST WILDLIFE AND
MIGRATORY BIRDS
17.3.3.1 BACKGROUND
Chapter 9 (Wildlife and Migratory Birds) of the Nisga’a Final Agreement sets out Nisga’a citizens’ rights to
harvest wildlife in the NWA, as well as right to harvest migratory birds within the Nass Area. Nisga’a
wildlife entitlements are held by the Nisga’a Nation. Nisga’a citizens’ rights to harvest wildlife and
migratory birds are subject to measures necessary for conservation and legislation enacted for public
health or safety. Nisga’a citizens have the right to trade or barter wildlife and wildlife parts and migratory
birds. The rights set out in Chapter 9 of the Nisga’a Final Agreement require wildlife and migratory birds to
be harvested in a manner that is consistent with the communal nature of the Nisga’a harvest for domestic
purposes. Wildlife must also be harvested in a manner that is consistent with the traditional seasons of
Nisga’a harvest, and not interfere with other authorized uses of Crown land. The Crown may authorize
uses or dispose of Crown land that may affect the methods, times and locations of harvesting, provided
that the Crown ensures that those uses or dispositions do not deny Nisga’a citizens a reasonable
opportunity to harvest or reduce Nisga’a wildlife allocations.
Schedule A of Chapter 9 of the Nisga’a Final Agreement establishes the procedure for determining Nisga’a
wildlife allocations for initial designated species (moose, grizzly bear and mountain goat). Chapter 9 of the
Nisga’a Final Agreement also sets out a process for the designation and de-designation of wildlife species.
A Nisga’a wildlife allocation that is set out as a percentage of the total allowable harvest has the same
priority as the recreational and commercial harvest of the total allowable harvest of that species.
Chapter 9 of the Nisga’a Final Agreement sets out provisions concerning the management of wildlife in the
NWA Nisga’a law making authority in respect of Nisga’a harvesting of wildlife and migratory birds pursuant
to the Nisga’a Final Agreement, and establishes a “Wildlife Committee”. There are also provisions dealing
with traplines and guiding; and the issuance to the Nisga’a Nation of certain angling guide licences for
watercourses outside of Nisga’a Lands. The issuance of hunting licences by NLG in the NWA varies each
year.
17.3.3.2 POTENTIAL EFFECTS AND PROPOSED MITIGATIONS
Red Mountain is situated in the northwest portion of the NWA. Spatial and temporal boundaries for the
8(e) assessment (Chapter 10 of the Nisga’a Final Agreement) are the same as the temporal and spatial
boundaries for wildlife VCs.
Red Mountain may affect wildlife, migratory birds and associated habitat within the LSA and RSA
determined for those VCs. The EAO’s Assessment Report includes an assessment of wildlife resources
(including migratory birds) in Section 10 Wildlife of this Report. The LSA encompasses the area
(14,594.6 ha) from the mouth of Bitter Creek to the headwaters at the base of the Bromley Glacier and the
edge of the Cambria Icefields. The RSA is a much larger area surrounding the LSA and is intended to
provide a regional context to the wildlife and wildlife habitat found in the LSA. The RSA encompassed
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205,350 ha, from Meziadin Lake in the east to the head of the Portland Canal in the west, and from
Hastings Arm in the south to the upper end of the American Creek watershed to the north. The RSA also
encompasses Block 25, a mountain goat management area comprising part of the NWA, which is relevant
to the Nisga’a wildlife allocation for mountain goat.
Effects on the ability to harvest designated species could potentially occur through changes in habitat,
mortality risk, and movement, or disruption of access to harvest areas. Potential effects from
Red Mountain are defined in Section 16.5.3 of the Application, and include:
• Habitat alteration;
• Sensory disturbance;
• Disruption to movement;
• Direct mortality;
• Indirect mortality;
• Chemical hazards; and
• Attractants.
These effects could alter distribution and abundance of harvested wildlife species within the portions of
the NWA that fall in the RSA and LSA for the Project. Increased mortality may also occur as a result of
increased hunting pressure facilitated by the Access and Haul roads in the LSA, and from predator-prey
dynamics due to creation of movement corridors (that is, roads and trails) for wolves.
Mitigation measures proposed by IDM to prevent or mitigate the potential effects of Red Mountain on
migratory bird and wildlife habitat availability, wildlife movement, and wildlife mortality risk are listed
below and discussed in greater detail in Section 10 Wildlife of this Report and Section 16.6 of the
Application. Potential adverse effects and related mitigation measures for grizzly bear, moose and
mountain goat are discussed in more detail in Section 10 Wildlife of this Report.
IDM plans to avoid, minimize, mitigate, or otherwise address potential adverse effects to the Nisga’a right
to harvest wildlife and migratory birds through the following measures:
• Project design;
• Minimization of habitat disturbance;
• Vehicle traffic management;
• Reduction of barriers or filters to wildlife movement;
• Implementation of a wildlife education program;
• Implementation of measures to prevent wildlife entrapment by project infrastructure;
• Management of attractants and hazardous chemicals; and
• Adoption of species specific wildlife protocols.
The EAO proposes the following certificate conditions to address residual effects on wildlife VCs:
• Condition 25 Wildlife Management Plan;
• Condition 24 Access Management Plan;
• Condition 27 Aircraft Operation Management;
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•
•

Condition 28 Avalanche Management Plan; and
Condition 29 Mountain Goat Monitoring and Management Plan.

The Wildlife Management Plan would require IDM to retain a qualified professional to update its Wildlife
Management Plan to provide greater clarity regarding the implementation of IDM’s mitigations and
commitments to reduce the effects of Red Mountain on Wildlife, including:
• Procedures for reducing human-wildlife conflict, Project-related attractants, and monitoring
approaches for preventing interaction between wildlife and Project infrastructure;
• Processes for identifying key habitat features/sites for wildlife VCs, and sensitive time periods for
wildlife and associated mitigation measures;
• Procedures to manage the impact of avalanche control activities on sensitive receptors such as
mountain goat and denning grizzly bears;
• Procedures for monitoring use of the Access Road by wildlife; and
• Procedures for monitoring and reporting wildlife trends, and issues, to FLNRORD and NLG.
Further mitigations included as part of Condition 25 Wildlife Management Plan that the EAO is proposing
are discussed below in detail specific to impacted VC’s
The Access Management Plan would require IDM to retain a qualified professional to update the Access
Management Plan in the Application, with the following information:
• The means by which the Access Road would be gated, maintained, and monitored to prevent
unauthorized use;
• The means by which IDM would coordinate use of the Access Road with authorized users; and
• The means by which the Access Road would be permanently deactivated at Closure.
The condition would also require IDM to consult with FLNRORD, EMPR and NLG, on the development of
IDM’s Access Management Plan, and would become legally binding if an EA Certificate is issued.
The Avalanche Management Plan would require IDM retain a qualified professional to specify mitigation
strategies to reduce risk to wildlife, develop protocol to ensure control areas are clear of wildlife prior to
detonation, identify mitigation measures for sensitive wildlife receptors observed within 1,000 m of a blast
area, and conduct ground-based surveys for mountain goat and associated habitat prior to avalanche
control activities.
The Aircraft Operation Management condition would require IDM to retain a qualified professional to
update the Aircraft Operation Management Plan, detailed in the Application, with more specific
information on mitigation measures and monitoring procedures for Project-related aircraft use. The
proposed condition would also require the management plan to include the following mitigations for
mountain goats and other wildlife VCs:
• Aircrafts operating for Red Mountain would be required to maintain a 2 km horizontal setback and
500 m vertical separation from all proposed or established UWR, and use established flight paths
designed to minimize overlap with mountain goat UWR; and
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•

Use topographic barriers to separate helicopters from mountain goats and avoid flying directly
towards, hovering near, or landing near mountain goats or other sensitive wildlife.

Grizzly Bear
The RSA and LSA are located within the Stewart Grizzly Bear Population Unit. The Stewart Grizzly Bear
Population Unit covers 11,740 km², has a density ranging from 30 - 40 bears/1,000 km², contains an
estimated 358 individuals, and is considered to have a viable population status 62. Grizzly bear density
within the Stewart Grizzly Population Unit is estimated at 30 to 40 bears per 1,000 km2. Based on this
information, IDM has estimated that the LSA would contain five to six grizzly bears over its area of
159 km2. Section 10 of this Report contains additional baseline information on grizzly bear habitat within
the Project assessment boundaries.
The potential residual effects on grizzly bears include habitat availability63 and mortality, and are
characterized in further detail in Section 10.4 of this Report.
The technical Working Group raised concerns regarding IDM’s analysis and conclusions with respect to the
impact of sensory disturbance from helicopter deployed avalanche control activities on denning grizzly
bears within the LSA. NLG requested that IDM provide a map depicting areas of overlap between potential
avalanche control activities and highly suitable or known denning habitat, and include these areas in a
management plan detailing mitigations for reducing associated sensory disturbance and mortality.
IDM provided two memos during Application Review containing information on avalanche control for the
Project, potential interactions with denning grizzly bears, and maps showing potential areas of avalanche
control overlaid with model output of suitable denning habitat within the LSA and known den sites. Based
on habitat suitability modelling for the Project, suitable denning habitat within the LSA was limited to
higher elevations with north or northwest facing slopes. Five grizzly bear den sites were located within the
LSA during baseline field studies in the western portion of the Bitter Creek watershed between Highway 37
and the Process Plant. One known den site was located in a primary target area that may be subject to
avalanche control 80-90 percent of the time and another known site was located in a secondary target
area that may be controlled 10-20 percent of the time, depending on snow conditions. The remaining den
sites were not located in an identified avalanche control area for the Project. It is not known if the dens
reported during baseline field studies are reused in subsequent years (‘permanent dens’ such as caves and
rock crevices) or simply denote areas of suitable substrate for den excavation (single-use dens that tend to
collapse in spring as a result of snowmelt and ground thawing).

62

Ministry of Forests, Lands and Natural Resource Operations (FLNRO). 2012a. British Columbia Grizzly Bear Population Estimate
for 2012. April 2012. http://www.env.gov.bc.ca/fw/wildlife/docs/Grizzly_Bear_Pop_Est_Report_Final_2012.pdf.
63
The Application defines Habitat Availability as changes to the amount of habitat available as a result of habitat loss or
alteration and sensory disturbance.
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IDM identified disruption to hibernation as the primary interaction between grizzly bears and avalanche
control, with the potential to result in physiological responses and/or physical activity leading to den
abandonment. Den abandonment can also lead to mortality if bears abandon their dens during the
hibernation and are unable to re-den successfully. Neonatal or yearling cubs are at increased risk of
mortality if they or their mother experience den abandonment. In consideration of the information
provided in the memos, IDM’s residual effects conclusions did not change. Following the successful
application of mitigation measures, IDM does not expect helicopter deployed avalanche control activities
to be a residual effect on denning grizzly bears within the LSA. IDM has stated that helicopter overflights
and blasting disturbance would be minimized within 1-2km of high suitability denning habitat and known
den sites. If avalanche control must proceed within 1-2km of high suitability denning habitat and known
den sites due to safety concerns for workers and infrastructure, a minimum line-of-sight distance of 500 m
would be maintained whenever possible from known den sites during the critical periods for denning
grizzly bears. If additional grizzly bear den sites are located during Project activities, IDM has committed to
assessment of each site by a qualified professional to determine if they are active/inactive and likely to be
used by denning bears in the future.
The EAO’s proposed Condition 28 Avalanche Management Plan would require IDM to develop protocol to
ensure control areas are clear of wildlife, including grizzly bears prior to detonation, and identify mitigation
measures for grizzly bears observed within 1,000 m of a blast area. The EAO’s proposed Condition 25
Wildlife Management Plan which would require IDM to detail how it would manage the impact of
avalanche control activities on sensitive receptors such denning grizzly bears; describe procedures for
reducing human-wildlife conflict, Project-related attractants, and monitoring approaches for preventing
interaction between wildlife and Project infrastructure; and develop processes for identifying key habitat
features/sites for wildlife VCs, and sensitive time periods for wildlife and associated mitigation measures.
Mountain Goat
The Skeena region, in which the RSA and LSA are located, is estimated to support 49 percent of the
provincial mountain goat population (16,000–35,000 goats). Data from eight different aerial surveys of the
LSA conducted between 1990 and 2017 found between 44 and 71 goats in the Bitter Creek valley. IDM’s
baseline studies found mountain goats widely distributed throughout the LSA during both the summer and
winter. Goats were observed on both sides of the Bitter Creek valley, but were most concentrated in the
central sections of the LSA. Specifically, goats were more commonly located along the slopes west of
Roosevelt Creek, on the east side of the Bitter Creek valley between Roosevelt Creek and Rio Blanco Creek,
and on the west side of the Bitter Creek valley upstream of the confluence with Hartley Creek.
Section 10 of this Report contains additional baseline information on mountain goat habitat within the
Project assessment boundaries.
The potential residual effects on mountain goat include habitat availability, habitat distribution and
mortality, and are characterized in further detail in Section 10.4 of this Report.
The Working Group (FLNRORD and NLG) noted the absence of avalanche control in IDM’s effects
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assessment in the Application, and submitted numerous comments pertaining to the potential effects of
avalanche control activities on mountain goat. A detailed analysis of each issue identified by Working
Group members in relation to avalanche control activities is provided in Section 10.3 of this Report. In
response, IDM issued two memos containing details of IDM’s planned avalanche control activities,
supplementary analysis of the effects of avalanche control activities on mountain goat, and additional
mitigations and monitoring commitments specific to mountain goats including:
• Development of an Avalanche Control Plan prior to construction of Red Mountain. IDM stated that
the plan would include specific mitigations related to potential effects on wildlife and a monitoring
plan to assess potential effects to mountain goats within the LSA; and
• Implementation of a monitoring plan (as a component of the Avalanche Management Plan) to
provide ongoing assessment of the potential effects of Red Mountain on mountain goat. The
monitoring plan would include regular mountain goat surveys and monitoring during Construction
and Operations. Data collected by IDM as part of monitoring activities would be shared with the
FLNRORD, and NLG as a contribution to improving the understanding of the impacts of avalanche
control on mountain goat, and to provide the basis for IDM’s monitoring and adaptive management
of potential Project effects on mountain goats.
NLG also raised a number of concerns in relation to baseline data and the scope of IDM’s effects
assessment. Primary concerns relate to the placement of wildlife cameras and the appropriateness of
spatial boundaries used to assess impacts to mountain goats. A detailed analysis of each of these issues is
provided in Section 10 Wildlife.
NLG requested that IDM provide information on how potential use of the Bromley Humps area by
mountain goats was investigated and recommended a modest level of monitoring of the Bromley Humps
area be captured in a EAC condition related to mountain goat monitoring in the local and regional study
areas, including the mountain goat management area located in Block 25 of the Nass Wildlife Area.
NLG views Block 25 as meaningful in the context of mountain goat conservation and the proposed
Red Mountain Project. In determining the total allowable harvest of mountain goats in the NWA (from
which the Nisga’a allocation is derived), block-specific estimates are first summed to derive a total NWA
population estimate. It is accepted that spatially defined blocks such as Block 25 do not delineate discrete
sub-populations and that mountain goats can move between blocks. However, NLG have communicated to
the EAO that Block 25 provides a somewhat special case in the NWA in that the best goat habitat in that
block is bounded by the forested valley of the Bear River and the barren glaciers of the Cambria Icefield.
According to NLG, Both of those features comprise poor-quality mountain goat habitat that are believed to
have isolating effects which are expected to confine mountain goats to Block 25 to a greater extent than if
Block 25 was contiguous with blocks containing adjacent, high-quality habitats. As a result, mountain goats
in Block 25 have fewer options to move away from disturbance associated with projects such as
Red Mountain Mine; and this inability to ‘escape’ from potential disturbances may expose mountain goats
to stresses that affect their distribution and abundance to an undesirable degree. Thus, Block 25 is an
important spatial area for NLG, within which potential effects of Red Mountain on mountain goats are to
be understood.
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NLG noted that a population-level effects assessment using the LSA and Block 25 as boundaries would
provide a more comprehensive understanding of residual Project effects to mountain goat, and potential
impacts to Nisga’a right to harvest wildlife in the NWA for food, social and ceremonial purposes and
Nisga’a wildlife entitlements associated with mountain goats. In 2017, the LSA contained 39 percent (71)
of the 182 mountain goats located within Block 25. Because of the importance of the LSA to mountain
goats in Block 25, NLG expressed concern that unmitigated disturbance could lead to range abandonment
or a significant population decline in Block 25 percent, and that even if the direct effects of the Project are
determined to be not significant at the regional level, they could result in notable impacts at the scale of
the LSA, Block 25, or cumulatively in the region. NLG requested that impacts of habitat availability and
mortality risk be reassessed at the LSA scale, and that Block 25 be factored directly into the current
assessment, environmental monitoring, and future assessment work. NLG also requested that a
cumulative assessment of effects to mountain goats in Block 25 be a monitoring requirement during
Construction and Operations. NLG also requested that IDM commit to monitor and document any use of
the roads by wolves during the life of the Project, and commit to deactivating the Access Road following
the closure of the mine, as measures to mitigate and monitor potential changes in predator/prey dynamics
resulting from the Access Road.
In response to these issues, IDM provided a memo detailing their wildlife camera program, a rationale for
the selection of camera placements and a number of commitments pertaining to future data collection,
mitigation and monitoring, including:
• Monitoring of the Project area, including Bromley Humps, for the purposes of adaptive
management (as part of the wildlife management plan);
• Conducting regular goat surveys and providing results to support regional data on the goat
population in addition to providing basis for monitoring and adaptive management of potential
effects of the project on mountain goats;
• Undertaking monitoring during Construction and Operations within the LSA and Block 25 and
provide the collected data to NLG and the Province;
• Including ongoing wildlife observation/monitoring as part of the Wildlife Management Plan
(including documentation of wolf use along the Access road); and
• Fully deactivating (debuilding) the full length of the Access Road past Clements Lake following
closure of the mine.
The EAO proposes a Mountain Goat Management Plan condition, which would require IDM to retain a
qualified professional to undertake mountain goat population surveys and share survey data with relevant
agencies and NLG to inform ongoing analysis on mountain goat populations within the Project boundaries
and Block 25. The EAO also proposes Condition 25 Wildlife Management Plan, Condition 28 Avalanche
Control Plan and Condition 27 Aircraft Operation Management, each having mitigations specific to
mountain goat, including:
• Procedures for monitoring mountain goats in Block 25 and the LSA in relation to Project activities
and infrastructure during the life of the Project;
• Procedures for monitoring use of the Access Road by wildlife;
• Conduct ground-based surveys for mountain goat and associated habitat prior to seasonal
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•
•

avalanche control activities and identify mitigation measures for sensitive wildlife receptors
observed within 1,000 m of a blast area;
Maintain a 2 km horizontal setback and 500 m vertical separation from all proposed or established
UWR, and use established flight paths designed to minimize overlap with mountain goat UWR; and
Use topographic barriers to separate helicopters from mountain goats and avoid flying directly
towards, hovering near, or landing near mountain goats or other sensitive wildlife.

Moose
Moose are currently not a provincially listed species at risk in BC, under the provincial Wildlife Act.
According to the Application, data from the Nass Wildlife Area survey indicates that the moose population
in the Skeena region has decreased by 70 percent since 2004, and the moose population in the
Bulkley Valley Lakes area has decreased by 20 percent since 2004. Part B, Section 10.2.2 of this Report
contains additional baseline information on moose habitat within the Project assessment boundaries.
Residual effects on moose include habitat availability and mortality, and are characterized in further detail
in Part B, Section 10.4 of this Report. The Working Group did not identify significant issues regarding
potential impacts to moose in the Project Area. General mitigations applicable to moose are discussed in:
Part B, Section 10.2.3 of this Report.
As part of the EAO’s proposed Wildlife Management Plan Condition, IDM would be required to identify
procedures for monitoring use of the Access Road by wildlife.
Migratory Birds
The Application selected focal bird species for further assessment as a VC using two criteria: i) species at
risk that may have potential interactions with the Project or ii) species that represent each broad habitat
type that may have potential interactions with the Project. Using these criteria, the Application then
grouped birds into the following four categories in order to provide a baseline characterization of birds
that occur with the Project RSA and LSA:
• Migratory breeding birds;
• Migratory birds at risk;
• Raptors; and
• Non-migratory game birds.
Residual effects to migratory birds, including habitat availability and mortality, are characterized in further
detail in Part B, Section 10.2.2 of this Report.
ECCC submitted information requests regarding migratory birds (including migratory breeding birds and
migratory species at risk). The information requests centered on aspects of IDM’s effects assessment for
these VCs, including Project interactions, wildlife habitat in non-breeding seasons, habitat suitability
models and maps, and surveying protocols. In general, IDM responded to each information request by
providing supplemental information, clarifying assumptions used in its effects assessment, identifying the
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scope and limitations of VC modelling, identifying mitigation measures, and providing rationale for
conclusions reached in the application. Key supplemental information provided by IDM as a result of
ECCC’s information requests is detailed in [Part B, Section 10.3 of this Report]. IDM’s residual effects
analysis did not change as a result of ECCC’s information requests.
17.3.3.3 CONCLUSION
Nisga’a citizens’ rights to harvest wildlife and migratory birds could be impacted by Red Mountain
activities through associated residual effects to wildlife and migratory birds, that could in turn impact the
number and location of species available to harvest. Impacts are anticipated to occur within the portion of
the NWA that falls in the wildlife RSA and LSA for the Project. The wildlife LSA extends from the mouth of
Bitter Creek to the headwaters at the base of the Bromley Glacier and the edge of the Cambria Icefields.
The RSA includes the Bear River watershed, and extends from Meziadin Lake in the east to the head of the
Portland Canal in the west, and from Hastings Arm in the south to the upper end of the American Creek
watershed to the north.
Residual effects to wildlife and migratory birds include:
• Habitat Availability, including habitat loss and sensory disturbance;
• Habitat Distribution, including disruption to movement for individual species; and
• Mortality Risk, including direct mortality, and indirect mortality.
Residual effects for each species assessed are summarized in Table 49, are characterized in further detail in
Part B, Section 10.4 of this Report. The residual effects to wildlife and migratory birds were not found to be
significant, and in general would be limited to the Bitter Creek valley, long-term in duration throughout all
Project phases, and reversible upon reclamation of the Project.
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Table 49: Residual Effects Summary
Valued Component
Large
Mammals

Mountain Goat*
Moose
Grizzly Bear*

Furbearers

Wolverine*
Hoary Marmot
Marten

Birds
Migratory Bird
Species at Risk
Migratory
Breeding Birds
Non-migratory
Game Birds
Raptors

Residual Effects
Habitat
Habitat
Availability
Distribution
X
X
X
X

Black Swift*

X
X
X
X

Common Nighthawk*
Marbled Murrelet*

X
X

Olive-sided Flycatcher*
Habitat Guilds
MacGillivray's Warbler
Sooty Grouse
White-tailed Ptarmigan
Northern Goshawk*

X
X
X
X
X
X

Western Screech-owl*

X
X

Bats*
*Provincially or federally listed species at risk.

X

Mortality
X
X
X
X
X
X
X

X
X

Residual effects are anticipated to occur during Construction and Operations, and are largely associated
with construction and clearing activities, as well as sensory disturbance from mine activities, including
avalanche control. Increased mortality may also occur as a result of increased hunting pressure facilitated
by the Access and Haul roads in the LSA, and from predator-prey dynamics due to creation of movement
corridors (that is, roads and trails) for wolves.
To mitigate impacts to wildlife and migratory birds, the EAO proposes several conditions including:
• Wildlife Management Plan;
• Access Management Plan;
• Avalanche Management Plan;
• Mountain Goat Management Plan; and
• Aircraft Management Plan.
The Wildlife Management Plan would require IDM to update the Wildlife Management Plan to provide
greater clarity regarding the implementation of IDM’s mitigations and commitments to reduce the effects
of Red Mountain on wildlife and migratory birds. The Wildlife Management Plan would also require IDM to
describe procedures for monitoring and adaptive management, including the monitoring of wildlife on the
Access Road. The Access Management Plan would require IDM to provide information on the means by
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which the Access Road would be gated and controlled, coordinated with authorized users and deactivated
Post-Closure. The Avalanche Management Plan would require IDM to specify mitigation strategies to
reduce risk to wildlife, including specific measures to mitigate sensory disturbance to mountain goat and
grizzly bear. The Aircraft Operation Management Plan would require IDM to provide specific information
on mitigation measures and monitoring procedures for Project-related aircraft use and to establish setback
distances for in areas of known UWR. All management plans conditioned by the EAO would also require
IDM to retain a qualified professional and to consult with NLG as a component of plan development. In
addition to proposed conditions, requirements under the Wildlife Act, Migratory Birds Convention Act and
Species at Risk Act provide for the protection, conservation, and management of wildlife populations and
wildlife habitats in the Project-area.
In consideration of the potential effects and measures aimed at preventing or mitigating effects on wildlife
and migratory birds, including specific mitigations for species of interest identified by NLG such as
mountain goat and grizzly bears; the conditions proposed by the EAO 64; the duration of Red Mountain; and
the EAO’s determination of no significant residual effects to wildlife and migratory bird VCs; the EAO
concludes that the Project is:
i. Not reasonably expected to deny Nisga’a citizens the reasonable opportunity to harvest migratory
birds under Nisga’a wildlife entitlements;
ii. Not reasonably expected to deny Nisga’a citizens the reasonable opportunity to harvest wildlife
under Nisga’a wildlife entitlements; and
iii. Not reasonably expected to cause a reduction in any Nisga’a wildlife allocation of a designated
species.

17.4

NISGA’A 8(F) ECONOMIC, SOCIAL AND CULTURAL WELL-BEING
ASSESSMENT

Chapter 10 (Environmental Assessment and Protection), paragraph 8(f) of the Nisga’a Final Agreement
requires that EA processes, as defined in the Nisga’a Final Agreement, “…assess the effects of the project
on the existing and future economic, social, and cultural well-being of Nisga’a citizens who may be affected
by the project.” IDM’s requirements for conducting the economic, social and cultural well-being
assessment were specified in the AIR, in consultation with NLG and in consideration of the 2010
Nisga’a Economic, Social, and Cultural Impact Assessment Guidelines. The Nisga’a Final Agreement
Chapter 10, paragraph 8(f) assessment is linked to VCs for wildlife, Fish and Fish Habitat, Economic Effects
(Contemporary Land and Resource Use and CRA Fisheries), Social Effects (Visual Quality), Health (Country
foods) and the 8(e) assessment.

64

Condition 25 Wildlife Management Plan, Condition 27 Aircraft Operation Management, Condition 28 Avalanche Management
Plan, Condition 29 Mountain Goat Management Plan
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17.4.1 NISGA’A ECONOMIC WELL-BEING
17.4.1.1 BACKGROUND
Chapter 10 (Environmental Assessment and Protection), paragraph 8(f) of the Nisga’a Final Agreement and
the AIR identified the following economic interests for assessment:
• Nisga’a citizens’ employment and income;
• Nisga’a citizens’ business activities;
• Nisga’a government expenditures;
• Nisga’a natural resource activities and related earnings or values; and
• Nisga’a citizens’ future economic opportunities and economic development.
Nisga’a citizens’ employment and income, business activities, and government expenditures
According to the Application, NLG and the Nisga’a Village Governments are the largest employers in the
Nass Valley, employing 236 people, over a third of the total Nisga’a Nation population aged 15 years and
over. Other significant sources of employment for Nisga’a citizens in the Nass Valley include the
Nisga’a Valley Health Board and School District No. 92. Past unemployment rates in Nisga’a Villages have
ranged from 15.8 percent to 45.2 percent, which is notably higher than the overall provincial rate of
7.8 percent, and the provincial Aboriginal rate of 15 percent. According to the Nisga’a Final Agreement
Chapter 10 (Environmental Assessment and Protection), paragraph 8(f) assessment conducted for
Prince Rupert Gas Transmission Project (PRGT), “the Nisga’a Sustainable Employment Plan reported that
25 percent of 329 respondents cited the lack of job opportunities as the main reason for unemployment.
Other reasons included lack of education, skills, and training…”. The PRGT Application 65 also noted that
seasonal employment, including pine mushroom harvesting, forestry, and fishing, made up 26 percent of
the full-time employment. Detailed tables summarizing workforce characteristics, sources of employment,
and income can be found in Section 27.2.4.3 of the Application.
Economic development managed through public economic development corporations related to NLG,
Nisga’a Village Governments, or businesses owned privately by Nisga’a citizens, represent the primary
modes of business activity in the Nisga’a Nation. The Nisga’a Nation is involved in diverse business
activities such as forestry, construction, food services, tourism, archaeological and environmental
monitoring, transportation, and fishing. In addition to the economic development services provided by
NLG and its related entities, the four Nisga’a Village Governments each receive an allocation of funding for
economic development purposes as part of the Nisga’a Nation annual budget 66. These funds can be used
to employ an economic development officer and/or to provide contributions towards various economic
development initiatives in the Nisga’a Villages.
PRGT Ltd. 2014. “Application for an Environmental Assessment Certificate for the Prince Rupert Gas Transmission Project.”
Prince Rupert Gas Transmission Limited.
66
Nisga'a Lisims Government, no date.
http://www.nisgaanation.ca/sites/default/files/Consolidated%20FS%20NLG%20Mar%202016.pdf.
65
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NLG revenues for the 2015-2016 financial year (ending March 31, 2016) were approximately $96.2 million.
Expenses for the same period, including expenses and transfers and operating grants for Nisga’a Village
Governments, Nisga’a Valley Health Authority, Nisga’a School Board No. 92, Nisga’a Urban locals, and
Wilp Wilxo’oskwhl Nisga’a, were approximately $96.7 million, resulting in a net deficit of approximately
$500,000. NLG’s accumulated surplus from the 2014-2015 financial year was approximately $245 million,
resulting in an accumulated surplus in 2015-2016 of approximately $244 million 67. Key areas of
expenditures in 2016 were fisheries, land and resources, administration, and programs and services.
Nisga’a natural resource activities and related earnings or values
Natural resource activities that generate income for Nisga’a citizens and the Nisga’a Nation induce timber
harvesting, mineral extraction, fishing and harvesting wildlife, guide outfitting and mushroom harvesting.
In accordance with the Nisga’a Final Agreement, Nisga’a Nation owns all timber and mineral resources
located within Nisga’a Lands and the Nass Timber Supply Area. The Nisga’a Final Agreement also provides
Nisga’a citizens with the right to harvest wildlife, fish, aquatic plants, and migratory birds on Nisga’a Lands
and within NWA and Nass Area. Red Mountain is located outside of Nisga’a Lands, where Nisga’a Nation
owns timber and mineral resources, and is located in an area where there is no commercial fishery. Nisga’a
Guide Outfitters, as part of NLG’s Nisga’a Pacific Ventures LP hold the guide-outfitting license over the area
where Red Mountain is located. The license was purchased from the previous license holder, Coast
Mountain Outfitters, in September 2015. According to the Application, IDM was not provided with
information pertaining to pine mushroom harvesting areas in the Red Mountain area.
Nisga’a citizens’ future economic opportunities and economic development
Future economic opportunities for the Nisga’a Nation and individual Nisga’a citizens as summarized in the
Application include:
• Increased quality and quantity of infrastructure in the Nass Valley may bring more business
investment and may encourage Nisga’a citizens to start their own businesses;
• NLG programs and funding may also encourage Nisga’a citizens to start their own businesses;
• Resource development projects may proceed in the region, bringing employment and contracting
opportunities; and
• Nisga’a Guide Outfitters recent acquisition of the guide outfitter license may bring increased
employment opportunities for Nisga’a citizens.
17.4.1.2 POTENTIAL EFFECTS AND PROPOSED MITIGATION
Nisga’a economic interests identified in the Nisga’a Final Agreement that are expected to interact with
Red Mountain include Nisga’a citizens’ employment and income, Nisga’a citizens’ business activities,
natural resource activities and related earnings or values, Nisga’a government expenditures and Nisga’a
citizens’ future economic opportunities and economic development. A summary of these effects is
67
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described below and general economic benefits associated with Red Mountain are discussed in Part A of
this Assessment Report.
Nisga’a citizens’ employment and income, business activities, and government expenditures
Potential adverse effects on Nisga’a citizens’ employment and income are anticipated in the latter phase of
Red Mountain, when employment associated with Operations concludes. As specific workforce
requirements for Closure have not yet been determined, the number of Nisga’a citizens that would
continue to be employed is unknown. Work opportunities would be continue to contract post Closure, as
only a small number of employees would be needed to fulfill ongoing environmental monitoring
requirements. The shift from gainful employment to underemployment or unemployment may cause
stress and/or financial hardship and may be of consequence for some individuals and families.
For Nisga’a citizens employed at Red Mountain, it is expected that loss of employment would be offset by
the skills and experience gained through Project-related training and experience, which is expected to be
highly transferable to other opportunities. IDM assumes that with a transition plan in place, Nisga’a
workers would be well-positioned to obtain work at other mines or projects in the region.
Mitigation measures identified by IDM to reduce potential adverse effects to Nisga’a employment and
income include:
• A transition plan to assist the transition of Nisga’a citizens employed at Red Mountain to new work
opportunities Post Closure;
• Development of a Closure and Post-closure social management plan in consultation with NLG;
• Communication with NLG in advance of Closure and Post-Closure schedules;
• Support for training and career development opportunities prior to Closure;
• Assistance for employees to identify opportunities for employment by providing job search
assistance where needed; and
• Identification of skills acquired during employment with Red Mountain and matching those skills to
similar positions available at Closure as well as positions in alternative industries.
The EAO proposes an Economic Opportunities Plan condition, requiring IDM to provide information on
employment and contract procurement, skills training and educational opportunities, and coordination
with local agencies to plan for increased employee demand for Red Mountain. Specific to NLG, the EAO’s
economic condition would require consultation with NLG regarding Indigenous-focused training,
employment and business opportunities for Red Mountain, as well as measures to ensure that cultural and
traditional practices are recognized and accommodated through work schedules for Red mountain
personnel who engage in traditional practices.
Red Mountain has the potential to shift employment from Nisga’a businesses to the Project. Employment
shifts could increase pressure on Nisga’a businesses to find similarly qualified replacement employees
and/or to increase wages in an effort to retain employees. The Application notes that overall, the adverse
effects on Nisga’a businesses from labour and wage competition are expected to be minimal and offset by
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business and contracting opportunities. Adverse effects to Nisga’a businesses associated with loss of
Project related contracts could also occur at the time of Red Mountain’s closure, as contracts and business
activities decrease and ultimately come to an end.
Potential effects on Nisga’a citizens’ business activities are not expected to be widespread or long term for
the following reasons:
• The supply of Nisga’a citizen labour is likely to exceed the demand for jobs in areas where Nisga’a
citizens currently have qualifications;
• The short duration of Construction (two years) may not attract employees who are already
gainfully and more permanently employed by a Nisga’a business;
• IDM does not intend to pay inflated or above-market wages, and it is expected that Nisga’a owned
businesses would be able to adjust and compete effectively for skilled Nisga’a citizen workers; and
• Capacity built by Nisga’a citizens’ businesses through Red Mountain would have long-lasting
beneficial effects that would enable businesses to continue to seek procurement opportunities
related to other potential projects in the region.
Natural Resource Activities and Related Earnings or Values
Nisga’a Nation’s natural resource activities with economic value, and jobs associated with the resource
sector include timber harvesting, mineral and energy resource exploration, recreation and tourism,
harvesting of botanical forest products and fishing. The Application noted that Red Mountain is located
outside of Nisga’a Lands, and no interaction between Red Mountain and Nisga’a Nation-owned timber or
mineral resources is anticipated. No interaction between Red Mountain and Nisga’a Nation-owned
recreation or tourism businesses, other than guide outfitting, are expected because there are no
businesses of this type currently operating in the Red Mountain area. No interactions between
Red Mountain and the harvest of botanical forest projects are expected because no pine mushroom
harvesting areas have been identified in the Red Mountain area to date. Similarly, no commercial fisheries
have been identified in the Red Mountain area, and no interaction between Red Mountain and commercial
fishing has been identified.
Potential effects associated with the guide outfitting licence held by Nisga’a Guide Outfitting LP (NGO)
were identified in the Application, and include increased hunting pressure and reduced availability of
hunting resources, and impacts from changes to the visual quality of the landscape.
An increase in the population in and around the District of Stewart, as a result of Red Mountain, has the
potential to increase hunting pressure in the Bitter Creek valley, where mountain goat is the primary game
species sought by hunters. This in turn has the potential to impact the economic viability of the guide
outfitters licence held by Nisga’a Guide Outfitters. Using estimates of the percentage of licenced hunters in
the province, and adjusting for an increase in distribution of hunters in rural areas, the Application
estimated that Red Mountain has the potential to introduce approximately 6 to 12 new resident hunters
to the Stewart area during Construction and Operations.
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Mitigating factors associated with increased hunting pressure and associated economic impacts to Nisga’a
Guide Outfitting LP include:
• The small number of new hunters expected to move to Stewart on a full-time basis;
• The inherent physical and geographical barriers in the Bitter Creek valley and broader Project
regional study area;
• The restrictions that would be imposed on access to the Bitter Creek valley through the EAO’s
proposed Access Management Condition, and IDM’s corresponding Access Management Plan;
• The EAO’s Proposed Wildlife Management Plan Condition, which includes and no-hunting policy in
the Project area; and
• The existing provincial hunting regulations designed to manage wild game resources for
conservation purposes.
Mitigating factors associated the availability of hunting resources, specifically mountain goats, are
discussed in Section 20.2 and Section 10 Wildlife of this Report, and include the following conditions
proposed by the EAO:
• Condition 24 Access Management Plan;
• Condition 25 Wildlife Management Plan;
• Condition 27 Aircraft Operation Management;
• Condition 28 Avalanche Management Plan; and
• Condition 29 Mountain Goat Management Plan
Impacts to visual quality have the potential to detract from clients’ experience of a remote and pristine
wilderness area. Sections of the Access Road, Powerline line, and various facilities and components of the
mine infrastructure would be visible to guide outfitting clients in the Bitter Creek watershed. NGO’s license
territory covers approximately 2,700,000 ha of which the Visual Quality RSA covers 126,119 ha or less than
5 percent of the total license area. The scale of the Bitter Creek valley in relation to the license territory
suggests that there are likely accessible alternative hunting areas for NGO to choose from, which could
reduce the economic effect of not using the Bitter Creek valley. Additional information about potential
effects to Visual Quality from Red Mountain is provided in Section 12 Social Effects and Part D,
Section 19.4.4 Nisǥa Social Well-Being.
The EAO has proposes a certificate condition for access management stipulating minimum information and
consultation requirements for IDM’s proposed access management plan, and the use of a locked gate to
control access at the Highway 37a junction. The EAO also proposes a condition intended to reduce impacts
to Visual Quality. The Condition would require IDM to prepare a Visual Quality Management Plan which
would use results from a three-dimensional visual quality model to ensure that Red Mountain
infrastructure and activities are screened from view from the vantage point of the Highway 37A bridge
over Bitter Creek.

Assessment Report

August 28, 2018

335
Nisga’a Citizens’ Future Economic Opportunities and Economic Development
No potential effects to future economic opportunities or economic development initiatives for the
Nisga’a Nation were identified.
Nisga’a Government Expenditures
The Nisga’a Economic, Social, and Cultural Impact Assessment Guidelines included consideration of
potential cost implications to NLG for incremental infrastructure, facilities or services required due to
Red Mountain. Due to the geographical separation between Red Mountain and Nisga’a Lands, potential
effects were not identified in the Application in relation to NLG expenditures on infrastructure, facilities,
maintenance or services required due to Red Mountain.
IDM indicated that they provided capacity funding to support NLG’s participation in the Red Mountain EA
process and are negotiating a Benefits Agreement. IDM anticipates that funds allocated to NLG would
offset costs associated with NLG’s participation in the regulatory review of Red Mountain. Additionally,
IDM has proposed Condition 18 Social Effects Management Plan and Condition 19 Economic Opportunities
Plan, which includes a focus on economic diversification, which is expected to benefit NLG.
The EAO proposes a condition requiring IDM to develop an Economic Opportunities Plan in consultation
with NLG. This plan would include a requirement for IDM to specify measures designed to enhance the
hiring and retention of Indigenous workers, address barriers to employment, ensure that cultural and
traditional practices are accommodated in work schedules, and support Indigenous businesses.

17.4.2 CONCLUSION
Economic effects associated with Red Mountain have the potential to interact with Nisga’a economic
interests identified in the Nisga’a Final Agreement, including:
• Nisga’a citizens’ employment and income;
• Nisga’a citizens’ business activities;
• Nisga’a government expenditures; and
• Nisga’a citizens’ future economic opportunities and economic development.
For Nisga’a citizens employed at Red Mountain, it is expected that loss of employment would be offset by
the skills and experience gained through Project-related training and experience, which is expected to be
highly transferable to other opportunities. Potential adverse effects on Nisga’a businesses from labour and
wage competition are expected to be minimal and offset by business and contracting opportunities.
Adverse effects to Nisga’a businesses associated with loss of Project related contracts could occur at the
time of Red Mountain’s closure, as contracts and business activities decrease and ultimately come to an
end. Potential effects associated with the guide outfitting licence held by NGO include increased hunting
pressure and reduced availability of hunting resources, and impacts from changes to the visual quality of
the landscape. Due to the geographical separation between Red Mountain and Nisga’a Lands, potential
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effects were not identified in the Application in relation to NLG expenditures on infrastructure, facilities,
maintenance, or services required due to Red Mountain. In addition, no potential effects to future
economic opportunities or economic development initiatives for the Nisga’a Nation were identified.
The EAO proposes Condition 19 Economic Opportunities Plan, requiring IDM to provide information on
employment and contract procurement, skills training and educational opportunities, and coordination
with local agencies to plan for increased employee demand for Red Mountain. The condition would
require consultation with NLG regarding training, employment and business opportunities for
Red Mountain, as well as measures to ensure that cultural and traditional practices are recognized and
accommodated through work schedules for Red mountain personnel who engage in traditional practices.
The EAO also proposes a certificate conditions for access management and visual quality. Condition 24
Access Management Plan would require IDM to coordinate use of the Access Road with Nisga’a Nation and
other authorized users, and require deactivation after Closure. Condition 15 Visual Quality Plan would
require IDM to prepare a Visual Quality Management Plan which would use results modelling to ensure
that Red Mountain infrastructure and activities are screened from view from the vantage point of the
Highway 37A bridge over Bitter Creek.
In consideration of the consultation undertaken with NLG; the proximity of Red Mountain to Nisga’a
villages; the conditions proposed by the EAO, including Conditions 15, 19 and 24, including the Economic
Opportunities Plan, the Visual Quality Management Plan and the Access Management Plan which would
become legally binding if an EA Certificate is issued; the EAO concludes that Red Mountain is not
reasonably expected to adversely affect the economic well-being of Nisga’a Citizens, including:
i. Nisga’a citizens’ employment and income;
ii. Nisga’a citizens’ business activities;
iii. Nisga’a government expenditures;
iv. Nisga’a natural resource activities and related earnings or values; and
v. Nisga’a citizens’ future economic opportunities and economic development.

17.4.3 NISGA’A SOCIAL WELL-BEING
17.4.3.1 BACKGROUND
Chapter 10 (Environmental Assessment and Protection), paragraph 8(f) of the Nisga’a Final Agreement and
the AIR identified the following social interests for assessment:
• Migration and population effects in the Nisga’a Nation communities;
• Infrastructure and services in the Nisga’a Nation communities;
• Occupational and non-occupational accident risks;
• Occupational and non-occupational health risks;
• Crime; and
• Family and community well-being.
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Migration and Population
Migration and population changes related to resource development projects such as Red Mountain are
typically linked to the number of employees required for different project phases, the number of jobs
likely to go to local residents, the location of the projects and worker camps in relation to host
communities, and the degree to which people might be enticed to move from their home communities to
gain employment on a project. IDM’s staffing projections indicate that Red Mountain’s Construction
workforce would peak at 293 jobs during the 18-month Construction phase and then taper to an average
of 194 jobs during the 6-year Operations phase. IDM has committed to hiring residents from the LSA,
including the Nisga’a communities whenever possible, but assumes that a large proportion of its
Construction and Operations workforces would be sourced from outside of the LSA.
The majority of the Construction workforce would reside in a 250-person work camp in the District of
Stewart. By contrast, IDM intends for Red Mountain’s Operations workforce to establish permanent
homes in Stewart, together with accompanying family members. The precise degree to which the influx of
IDM’s Operations workforce and family members would grow the District of Stewart’s population is
difficult to predict but IDM has estimated the growth to range from50 to 125 percent.
Infrastructure and Services
Changes in migration and population resulting from resource development projects such as Red Mountain
are related to potential social effects in host communities, as well as in surrounding communities. These
effects can include pressures on infrastructure, housing, health and social services, and can lead to
increased social problems such as crime and substance misuse. The Application considered the following
potential interaction between Red Mountain and infrastructure and services in the Nisga’a Villages:
• Project requirements for community infrastructure and services (for example, use of local water
supply and sewage facilities, demand on medical and emergency services to handle worker needs);
and
• An influx of workers to the area in search of economic opportunities, resulting in an increase in
demand on infrastructure and services.
All Red Mountain activities and components, including worker accommodation and industrial transport
routes, are outside of the Nisga’a Villages and Nisga’a Lands, and are not expected to place additional
demands on community infrastructure or the majority of services in the Nisga’a Villages. Nisga’a citizens
do, however, routinely use medical facilities located outside of the Villages, including in Terrace. These
same facilities may experience some increased volume as a result of population growth resulting from
Red Mountain. A more comprehensive background and discussion of potential effects to health and
medical services for Red Mountain is assessed in Part B Section 13 Social Effects.
Occupational and Non-Occupational Accident Risks
Occupational accidents include incidents such as slips, trips, falls, crashes, and injuries from being struck by
moving objects or heavy equipment and traffic accidents that occur at or for work. Non-occupational
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accidents relate to traffic accidents that may cause injuries or fatalities or health issues due to exposure to
hazardous goods or materials due to leaks or spills. According to the Application, research highlights the
correlations between increased industrial transportation activity and effects to road safety and health. The
major transportation corridors for Nisga’a citizens living in the Nass Valley including Highway 113,
Nass Road, Gingolx Road and the Nass Forest Service Road, would not be used to transport Project-related
industrial goods or services. As such there is no anticipated interaction between Red Mountain and these
roadways. Red Mountain would use Highway 37A to transport employees and supplies by bus from
Stewart to Red Mountain (between the town and the turnoff to the Access Road at Bitter Creek). Supplies
and workers may also come from Terrace and other communities, including the Nisga’a Villages, along
Highway 37 and 37A.
Occupational and Non-Occupational Health Risks
The Nisga’a Economic, Social, and Cultural Impact Assessment Guidelines68 define occupational health
risks as those related to Project environmental effects on “air and water quality, or other impacts giving
rise to health-related concerns that are identified in the environmental assessment”. The Health Effects
Assessment in the Application presents an analysis of the potential health effects related to changes in
noise, surface and drinking water quality, air quality, and country foods. As part of the Health Effects
Assessment, IDM prepared a HHRA to examine the potential risks posed by pollutants that could
potentially be released by industrial activities related to Red Mountain. The potential human health effects
for Red Mountain are assessed in Part B, Section 15, Human Health, of this Report.
The long-term safety and quality of the food harvested by Nisga’a citizens for ceremonial, sustenance, and
economic purposes and the effect is related to Nisga’a citizens’ ability to exercise rights under the
Nisga’a Final Agreement. The Application did not identify current use of the backcountry by Nisga’a
citizens at or near the Red Mountain mine site for the following reasons: The Distance of Red Mountain
from Nisga’a Villages; the lack of current access infrastructure in the Project location; and the accessibility
and availability of areas closer to the Nisga’a Villages where resource and land use is more familiar and
prevalent.
Crime
The Application cites research and recent experience from mining communities that link resource
extraction project to increases in crime, including theft and drug crimes, domestic violence and sexual
assault. These crimes are typically linked to industrial work camps, which serve as a temporary home to
the projects’ transient work force. During Construction, IDM would house up to 250 workers in a work
camp, to be located in the District of Stewart. The work camp would remain available to Operations
personnel, as necessary, for up to one year during the transition to Operations. By the end of the first year
of Operations, IDM expects that its Operations personnel would have found independent housing in
Stewart, and would no longer use the work camp. Both the Red Mountain Project site and the District of
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Stewart are far removed from Nisga’a Lands. As such, Red Mountain is not expected to result in increased
crime or added pressure on police services in the Nisga’a Villages.
Family and Community Well-Being
In relation to family and community well-being, the Application focused on characterizing the potential
effects associated with increases in disposable income and employment scheduling (primarily shift work)
on Nisga’a families. Wages in the mining industry are high compared to other sectors of the economy.
While increased income can lead to improved standards of living and quality of life, it can also lead to
negative social issues such as substance misuse and poor family function, especially in communities that
are already vulnerable to such issues. Research summarized in the Application indicates that some workers
in the mining sector may be ill equipped to manage what is often a sharp increase in disposable income.
This, at times, results in mismanaged spending and poor choices that result in negative social behaviours.
When returning to their home community after shifts, some workers may release work-related stress
through destructive and anti-social behaviours referred to as “blowing off steam”; this can include
partying, gambling, and alcohol and drug use.
Research conducted for the Brucejack Gold Mine Project EA Application indicated that young adults are
especially vulnerable to the temptation of substance abuse enabled by higher incomes and that this has
effects on the individual, their families, and the community at large. Drug and alcohol use was a common
social concern expressed during focus groups in the Nisga’a Villages for the PRGT EA Application Chapter
10 paragraph 8(f) assessment. Nisga’a citizens also raised the concern that existing drug and addiction
problems would intensify if not addressed.
However, employment can also bolster self-esteem and reverse some of the socio-economic and cultural
challenges that are linked to substance abuse. Nisga’a elders came to this same conclusion at focus groups
undertaken to support the Brucejack Gold Mine Project EA Application 8(f) assessment. They emphasized
“the importance of reducing unemployment and the commensurate social benefits of meaningful
occupation of people’s time, including increased self-esteem” 69.
During Construction, IDM is expected to follow a shift rotation typical to mine development in many parts
of Canada. It is estimated that during Construction, employees would typically work 12-hour shifts on a
schedule of up to two weeks on and two weeks off. Workers would be absent from their family for two
weeks at a time and would return home every two weeks. During Operations, the rotation could be
different as it is expected that workers would be full- time residents of Stewart. The mine would be a
24-hour per day operation and would make substantial demand on employees’ time during the on-shift
rotation.
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17.4.3.2 POTENTIAL EFFECTS AND PROPOSED MITIGATION
Migration and Population
The large distance between Red Mountain and the Nisga’a Villages precludes daily commutes to the
Project site. Although it is possible that some people would move to (or back to) the Nisga’a Villages for
reasons related to mine employment, it is not expected that Red Mountain would lead to discernable
migration and population effects within the Nisga’a Villages.
During Construction and Operations, Red Mountain has the potential to cause out-migration and
population decline from the Nisga’a Villages, although any out-migration during Construction would likely
be temporary and episodic in nature. Red Mountain’s Construction workforce, which would be housed in
worker accommodations in Stewart while on-shift would be able to return to their home communities
while off-shift. As such, Nisga’a citizens could work on Red Mountain’s Construction workforce, living in
the work camp while on-shift, while maintaining a residence in their home communities.
IDM has designed Red Mountain’s Operations phase to incentivize its workforce to relocate to Stewart,
together with accompanying family members. These incentives include:
• Providing transportation service to the Project site from Stewart;
• Not providing camp accommodation other than for a limited time during the early phase of
Operations; and
• Limiting housing allowances.
Accordingly, Nisga’a citizens who join the Operations workforce would likely be compelled to relocate to
Stewart, that would in turn cause out-migration and population decline in the Nisga’a Villages. However,
Red Mountain’s relatively short Operations phase of six years would presumably augment the likelihood
that these effects could be reversed.
Infrastructure and Services
The Application did not identify any potential effects on community infrastructure or services in the
Nisga’a Villages, as it is unlikely that Nisga’a Villages would experience significant population changes. All
Red Mountain activities and components, including worker accommodation and industrial transport
routes, are outside of the Nisga’a Villages and Nisga’a Lands, and are not expected to place additional
demands on community infrastructure or services. Even if some Nisga’a citizens were to relocate either to
the Nisga’a Villages or to Stewart in search of economic opportunities associated with Red Mountain, it is
expected that, with the exception of healthcare services and housing in Stewart, community infrastructure
and services would meet the needs of a larger population.
During Application Review, concerns regarding the potential impacts on infrastructure and services within
the District of Stewart were raised by the NHA, RDKS and the District of Stewart. Concerns centered on
IDM’s plans to require employees to live in Stewart once Operations commence, and potential effects
related to housing availability and affordability. Housing availability and affordability in Stewart has the
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potential to impact Nisga’a employees of Red Mountain, or other Nisga’a citizens currently living in
Stewart.
Other concerns raised by NHA included the capacity of the medical and ambulance systems, both
regionally throughout the RSA and specifically in Stewart, needed to support Red Mountain employees and
any accompanying family members. NHA noted these services are currently operating at capacity, due to
both local population pressures and pressures from regional resource development projects. NHA has
noted a difficulty in recruiting staff to more remote areas in order to increase medical services, meaning
that it can be challenging to address healthcare capacity issues in Stewart specifically, and across the
region. Explicit impacts to Nisga’a citizens living in the Nisga’a Villages are not expected, though pressures
on the regional healthcare system could result in impacts similar to other citizens of the RSA.
NLG did not raise any specific issues regarding impacts to infrastructure and services during Application
Review; however the EAO is aware that housing shortages in the Nisga’a Villages have previously been
identified by NLG as concerns for other projects, and this issue was discussed by the EAO and NLG during
Pre-Application for Red Mountain.
IDM has committed to implementing a Health and Social Services Management Plan, as well as a Medical
and Health Services Plan to manage potential health services related effects in the District of Stewart and
City of Terrace. IDM has also committed to initiating an information-sharing process to allow IDM,
healthcare providers, and other interested parties (for example, the District of Stewart) to track and
adaptively manage Project impacts to the region’s healthcare services. The Application determined that no
infrastructure effects would occur in the Nisga’a Villages; therefore no specific mitigations were proposed
to address Infrastructure in the Nisga’a Villages.
To clarify expectations related to IDM’s commitment to manage impacts to Health and Medical Services,
the EAO has proposed Condition 22 Health and Medical Services Plan. The condition would require IDM to
prepared a plan featuring the monitoring of medical services capacity within the area and would require
IDM to provide solutions if insufficient health services capacity is available to accommodate
Red Mountain’s workforce.
Occupational and Non-Occupational Accident Risks
Construction, operations, and closure activities at the mine site and on the Access Road would involve
some degree of risk and create the potential for occupational accidents, which could affect Nisga’a citizens
working at Red Mountain. According to WorkSafe BC, the rate of serious injury in the primary resource
sector in 2015 was 0.69 per 100 person-years of employment.
IDM has stated a zero harm target to minimize accidents at the Red Mountain site and committed to the
following as mitigation measures to minimize risk: Occupational Health and Safety Policy and Plan; Risk
Management and Emergency Response Plan; Access Management Plan; WorkSafe BC codified practices;
and standard operating procedures. With these plans and procedures in place, it is anticipated that
occupational accident risks would be negligible, and that effects to Nisga’a citizens are not expected.
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There is potential for traffic-related collisions or fatalities to occur along Highways 37 and 37A, which could
affect Nisga’a citizens. Along Highway 37, volume is projected to increase approximately 0.06 percent
during Construction and 0.13 percent during operations. Along Highway 37A, between the Access Road
and Stewart, traffic volume is projected to increase 2.38 percent during Construction and 3.12 percent
during Operations. Highway 113, Nass Road, Gingolx Road, and the Nass Forest Service Road, the major
transportation corridors for Nisga’a citizens living in the Nass Valley, would not be used to transport
Project-related industrial goods or services. There are no expected effects associated with Project-related
transportation along these routes, and thus no expected effects to Nisga’a citizens.
Non-occupational accidents include traffic accidents that may cause injuries or fatalities, health issues due
to exposure to hazardous goods or materials due to leaks or spills, and industrial accidents are detailed in
Chapter 23 of the Application. Industrial accidents considered by IDM in the Application were classified by
IDM as moderate risk. The following accidents and potential effects to Nisga’a Nation include:
• A tailings dam breach could impact fish and fish habitat and wildlife and wildlife habitat, which
could negatively impact Nisga’a citizens’ rights to harvest fish and wildlife, and role in fish and
management pursuant to the Nisga’a Final Agreement, in the area of the breach. It could also result
in negative impacts to the economic and cultural well-being of Nisga’a Nation citizens related to
potential loss of employment and of harvesting and fish or wildlife management opportunities;
• An accidental discharge of sediment or metals from tailings or waste rock, minor fuel spills or
hazardous material spills could impact fish and fish habitat, and could negatively affect Nisga’a
citizens’ rights to harvest fish and role in management pursuant to the Nisga’a Final Agreement in
the area of the spill. This could result in negative impacts to the cultural well-being of
Nisga’a Nation citizens related to the loss of harvesting and management opportunities; and
• An explosives accident, or a failure of underground mine stability or of a waste rock pile or
helicopter or vehicle accident, which could have a negative impact on Nisga’a citizens social
well-being if injuries or fatalities occurred.
IDM also assessed the risk of the following accidents and malfunctions which were characterized as low
risk, and for which the Application assessed the following potential effects:
• A large fuel spill to water could impact fish and fish habitat, and could negatively affect Nisga’a
citizens’ rights to harvest fish and role in management pursuant to the Nisga’a Final Agreement in
the area of the spill and could result in negative impacts to the cultural well-being of Nisga’a
citizens related to the loss of harvesting and management opportunities;
• Vehicle-wildlife collisions could result in negative impacts to Nisga’a citizens’ right to harvest
wildlife and role in managing wildlife pursuant to the Nisga’a Final Agreement;
• Fires could have negative impacts on Nisga’a citizens’ social well-being if injuries or fatalities
occurred; and
• An inability to manage water inflow into underground mine workings, weather-related strandings,
or a temporary power failure were not be expected to have an impact on rights of Nisga’a under
the Nisga’a Final Agreement.
•
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Mitigation measures proposed by IDM to mitigate these risks include:
• Conservatism in the Project design to reduce the likelihood of failure;
• Access Management Plan;
• Aquatic Effects Management and Response Plan;
• Emergency Response Plan;
• Erosion and Sedimentation Control Plan;
• Fuel Management Plan;
• Hazardous Materials Management Plan;
• Material Handling and Geochemistry Management Plan;
• Occupational Health and Safety Plan.
• Site Water Management Plan;
• Spill Contingency Plan;
• Tailings Management Plan; and
• Waste Management Plan.
For the purposes of the MA and EMA permit applications, IDM would also be required to develop the
following plans to address management of hazardous materials, emergency preparedness, prevention and
response to an accident or malfunction on Red Mountain:
• Mine Emergency Response Plan;
• Fuel Management and Spill Control Plan;
• Chemicals and Materials Storage and Handling Plan;
• ML/ARD Characterization and Management Plan; and
• Waste (Refuse and Emissions) Management Plan.
Relevant certificate conditions proposed by the EAO include:
• Condition 10 Care and Maintenance Plan;
• Condition 13 Environmental Monitoring Committee;
• Condition 14 Construction Environmental Management Plan;
• Condition 23 Air Quality and Dust Management Plan; and
• Condition 28 Avalanche Management Plan.
Occupational and Non-Occupational Health Risks
The Application indicates that potential adverse health effects of Red Mountain are expected to be
localized to the mine site. Nisga’a citizens in the Nisga’a Villages and in the three Nisga’a Urban Locals
would therefore not be exposed to Project-related health risks. Nisga’a workers employed at
Red Mountain may be exposed to health risks associated with noise, air quality, geohazards, and water
quality changes near Red Mountain.
The Application cites recent research on the potential for increased industrial traffic to facilitate
hitchhiking through the use of trucks or personal vehicles to pick up hitchhikers. This is a potential safety
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risk for vulnerable community members, particularly women. However, there is no expected interaction
between Red Mountain and Highway 113, Nass Road, Gingolx Road or the Nass Forest Service Road, and
Red Mountain is not anticipated to create a large change in the abundance or frequency of traffic along
Highways 37A and 37. In recognition of the gravity of this issue, IDM has stated their intention to
implement appropriate measures to minimize any potential risk. For example, IDM may implement worker
restrictions on picking up third parties while driving on duty or driving to or from work (whether in a
company or personal vehicle).
During Application Review, NLG raised concerns related to country foods in the Red Mountain area in
general and, more specifically, to potential downstream effects on the Bear River eulachon. With respect
to the Bear River, while Nisga’a citizens are not currently harvesting eulachon there, they may choose to
exercise their right fish in that area in the future. Impacts to fish and fish habitat are not expected in
Bear River and Red Mountain is not anticipated to result in adverse effects to eulachon (See Part B,
Section 11 Aquatic Resources and Fish and Fish Habitat).
NLG and other Working Group members also raised concerns regarding exposures to airborne
contaminants such as particulate matter and NO2. Onsite workers would be protected from airborne
contaminant exposures through monitoring and management required under Part 2, Sections 2.1.1
(Maximum Allowable Exposures) and 2.13 (Monitoring Contaminants) of the Health, Safety and
Reclamation Code for Mines in BC, were Red Mountain to be issued a Mines Act Permit.
Additional issues related to non-occupational health risks were raised by NLG, NHA and Health Canada.
Key issues include:
• The suitability of country foods selected for the HHRA to accurately reflect foods consumed by the
Nisga’a Nation, as well as concern regarding the accuracy of the assessment given the small
number of samples on which the assessment was based, the selection of representative vegetation
samples, and the assumed level of intake of country foods;
• The potential health impacts from air emissions, diesel particulate matter, NO2 and particulate
matter (PM10 and PM2.5), given that a clear threshold for these contaminants is not currently
known, and Red Mountain would increase the levels of these contaminants;
• The accuracy of potential increases in the incremental lifetime cancer risk posed by arsenic as
predicted in the HHRA, given Working Group concerns about how this risk was calculated; and
• The potential impacts to the District of Stewart’s water supply from effects to surface water quality,
given that the District of Stewart’s wells are closely connected with the Bear River.
Mitigation measures identified by IDM to reduce the impact of potential effects related to occupational
and non-occupational accidents and health risks include the implementation of the following management
plans to ensure that risks to workers are minimized:
• Occupational Health and Safety Plan;
• Risk Management and Emergency Response Plan;
• Air Quality and Dust Management Plan;
• Noise Abatement Plan;
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•
•

Medical and Health Services Plan; and
Spill Contingency Plan.

With the application of management practices and mitigation measures, Nisga’a citizen workers’ exposure
to occupational and non-occupational health risks is expected to be within acceptable limits.
The EAO has proposed a number of conditions to address impacts related to occupational and
non-occupational health risks. To address potential effects on country foods, the EAO proposes
Condition 22 Human Health Monitoring and Management Plan, requiring IDM to create a plan to monitor
contaminant levels in soil, vegetation and fish tissues, and small mammals if requested by NLG, and
adaptive management of Human Health concerns arising from effects of Red Mountain. To address
concerns regarding air emissions, the EAO proposes Condition 23 Air Quality and Dust Management Plan.
To address concerns regarding the accuracy of the incremental lifetime cancer risk posed by arsenic, the
EAO proposes Condition 22 Human Health Monitoring and Management Plan, which would require IDM to
update the Human Health Risk Assessment with data collected through this and other conditions related
to environmental effects (that is Condition 31 Water Quality Management, Condition 33 Aquatics Effects
Monitoring Plan, Condition 30 Baseline Data Collection and Condition 13 Environmental Monitoring
Committee).
Crime
Given the geographic separation between Red Mountain and Nisga’a Lands, Red Mountain is not expected
to result in increased crime or added pressure on police services in the Nisga’a Villages, although impacts
could occur to Nisga’a citizens living in the District of Stewart.
Specific issues related to crime were not specifically raised by the Working Group during Application
Review. However, NHA did note concerns that an influx of workers to Stewart could result in impacts to
vulnerable populations. This may include increases in crime, and could adversely affect Nisga’a citizens if
they were to reside in Stewart.
Mitigation measures identified by IDM include:
• Development and implementation of a worker code of conduct and other guidance to help ensure
that workers do not participate in, or condone, illegal or inappropriate activities;
• Mandatory contractor sign-on and adherence to the construction camp policies for workers;
• Engagement with the District of Stewart, NHA, NLG and other interested parties for the
development of appropriate policies to curtail the use of drugs and alcohol by employees and
contractors;
• Development of a Social and Economic Management Plan designed to minimize adverse social or
economic effects of Red Mountain in general, and in particular on the local communities of
Stewart, the Nisga’a villages and Terrace; and
• Continued discussions with NLG to identify and address issues or concerns that might arise due to
the behaviour or actions of Red Mountain employees and contractors.
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The EAO proposes to formalize IDM’s commitment to develop a Social and Economic Management Plan by
recommending Condition 18 Social Effects Management Plan a legally-binding condition that would
require IDM develop a detailed Social Effects Management Plan, designed to monitor, minimize and
adaptively manage the risk of adverse social effects, including crime.
Family and Community Well-Being
According to research summarized in the Application, potential effects of Red Mountain associated with
increases in disposable income and work schedules, could include:
• Social disconnection from families and friends, and increased strain on family members due to the
absence of the employee while away on shift;
• Effects on children due to the absence of one the employee while away on shift;
• Substance misuse due to employee isolation and work stress; and
• Family tension and conflict from employee reinsertion into the community at the conclusion of
shift work.
Nisga’a focus groups that were formed to support the Brucejack Gold Mine Project EA Application 8(f)
assessment revealed concerns about these types of effects. At the same time, these focus group
participants explained that strong familial ties exist throughout the Nisga’a Villages act as a built-in safety
net. IDM stated that these ties could support families dealing with the challenges of one or both parents
working on Red Mountain.
During application review, NHA raised general concerns regarding the impact of rotational work schedules
on families; particularly the impact associated with the absence of family members for extended periods of
time. NHA pointed to potential concerns with risks of gender-based impacts, interrupted educational
attainment, and affordability and availability of childcare services. These issues could affect Nisga’a citizens
working at Red Mountain, and effects could be experienced in the Nisga’a Villages or other places where
Nisga’a citizens reside.
Mitigation measures identified in the Application to address Family and Community Well-being include:
• A Social and Economic Management Plan, a Community Involvement Plan, and a Health and Social
Services Plan;
• Implementation of a Drug and Alcohol Policy, which would apply to all IDM employees and
workplaces;
• Substance misuse prevention, rehabilitation, and aftercare guidance for workers; and
• Provision of onsite counseling services and money-management training for workers.
The EAO has proposed a number of conditions that together would serve to address potential effects to
family and community well-being. Condition 18 Social Effects Management Plan, discussed in the
preceding section, would require IDM to actively monitor and respond to potential social effects in the
District of Stewart including local demand for childcare and early childhood education, and provide
support for these programs, as necessary. Condition 22 Healthcare Health and Medical Services Plan
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requiring IDM to prepare a Health and Medical Services Plan, discussed previously, would require that IDM
support harm reduction measures designed to reduce the harmful health, social and economic effects of
substance use on individuals and families. Additionally, the Health and Medical Services Plan condition
would require IDM to promote and support wellness measures aimed at supporting physical and mental
health of its workforce. In the conditions that the EAO is proposing, the EAO has stipulated that each plan
include a process to ensure that IDM communicates, coordinates and collaborates with relevant agencies
to implement and monitor the effectiveness of the measures set out in the plans and adapt these
measures, where necessary.
17.4.3.3 CONCLUSION
The Social Well-being of Nisga’a citizens have the potential to be impacted by Red Mountain activities
through associated residual effects to Social VCs discussed in Part B, Section 13 Social Effects of this Report
that could in turn impact Nisga’a citizens living in Stewart. Impacts to the Social Well-being of Nisga’a
citizens living in the Nisga’a Villages or in the three Nisga’a Urban Locals are not expected. Potential effects
to the Social Well-being of Nisga’a citizens are as follows:
• Migration and Population: Outmigration from the Nisga’a Villages to Stewart could occur in
response to Red Mountain during Operations, when the Construction worker camp is shut down
and workers would need to find accommodation in or near Stewart;
• Infrastructure and Services: Low housing availability, changes in housing affordability, and a lack of
access to medical and ambulance systems currently operating at capacity in Stewart could impact
Nisga’a citizens living in Stewart;
• Occupational and Non-Occupational Accident Risks: The potential risk of an occupational accident
to Nisga’a citizens working at Red Mountain is expected to be near the reported level of
0.69 accidents per 100 person-years of employment, although IDM’s target is zero harms. Nisga’a
citizens working at Red Mountain could be affected by an industrial accident such as a tailings dam
breach or release of tailings, sediment or hazardous materials, or an explosives accident. Accidents
or malfunctions of this nature could impact the Nisga’a citizens’ health and wellness, as well as
Nisga’a citizens’ rights to harvest fish and wildlife in the case of a tailings dam breach or release of
tailings, sediment or hazardous materials. Accidents or malfunctions of this nature could also lead
to negative impacts to the cultural well-being on Nisga’a citizens related to the loss of harvesting
and management opportunities;
• Occupational and Non-Occupational Health Risks: Nisga’a citizens employed at Red Mountain could
be exposed to health risks associated with noise, air quality, geohazards, country foods and water
quality changes near Red Mountain, however, these potential effects are not predicted to result in
a residual effect to health. Effects to country foods which could in turn impact human health are
not expected as a result of Red Mountain;
• Crime: Due to the distance between Red Mountain and the Nisga’a Villages, Red Mountain is not
expected to result in increased crime or added pressure on police services in the Nisga’a Villages,
although impacts could occur to Nisga’a citizens living in Stewart. An influx of workers to Stewart
could result in increases in crime which could impact vulnerable populations, which might include
Nisga’a citizens living in Stewart; and
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•

Family and Community Well-Being: Nisga’a citizens employed at Red Mountain could experience
negative effects from the stress associated with being away from family and of working shift work,
as well as risks of gender-based impacts, interrupted education path, and affordability and
availability of childcare services. These issues could be experienced in the Nisga’a Villages or other
places where Nisga’a citizens permanently reside.

No residual effects to the Human Health VC are predicted for the Nisga’a Villages or for Nisga’a citizens
working at Red Mountain or living in Stewart. Residual Social effects to Nisga’a citizens as a result of
Red Mountain are not predicted for the Nisga’a Villages, other than to family and community well-being,
but may affect Nisga’a citizens living or working in Stewart, where the bulk of residual Social effects are
expected to occur. The EAO is proposing the following conditions to mitigate social effects:
• Condition 16 Health and Medical Services Plan;
• Condition 17 Housing Strategy;
• Condition 18 Social Effects Management Plan;
• Condition 21 Social Effects Monitor; and
• Condition 22 Human Health Monitoring and Management Plan.
Condition 18 Social Effects Management Plan condition would require that IDM identify a process for
monitoring and adaptively managing social effects related to Red Mountain, and the effectiveness of
implemented mitigation measures. The condition further requires IDM to consider how different
populations could be affected by the Project, monitor childcare and early childcare education demand, and
provide support for these and other social programs, as necessary. It would also include the requirement
for IDM to develop a worker code of conduct in consultation with the local community and to ensure it is
applied and enforce for all Red Mountain staff for the entire Project life. The EAO also proposes
Condition 21 Social Effects Monitor in which IDM would have monitoring and reporting responsibilities
related to the implementation of the Social Effects Management Plan.
Condition 16 Health and Medical Services Plan would be implemented throughout Construction and
Operations and would feature monitoring of medical services capacity within the District of Stewart,
including non-urgent and medical services and ambulance capacity and a requirement for IDM to ensure
sufficient health and medical services are available for the population increases attributable to the Project.
Condition 17 Housing Strategy would require a housing inventory and needs assessment to be completed
in advance of Operations. It would require specific actions, mitigation measures and adaptive management
to manage the increased demands for housing in Stewart resulting from the influx of the Project workforce
during Operations and to manage potential out-migration of the workforce at the end of Operations.
Condition 22 Human Health Monitoring and Management Plan would require IDM to develop monitoring
and adaptive management for human health risks. Monitoring data would be collected and used to update
the HHRA during Construction and during Operations to confirm the predictions of the human health
assessment completed in the Application. Adaptive management would be applied if the results showed
that the predicted effects were inaccurate and required additional mitigation.
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All management plan conditions would be developed by a qualified professional retained by IDM and
require IDM to consult with NLG.
In consideration of the consultation undertaken with NLG; the proximity of Red Mountain to Nisga’a
villages; the conditions the EAO proposes to mitigate social impacts, which would become legally binding if
an EA Certificate is issued; the EAO concludes that Red Mountain is not reasonably expected to adversely
affect the social well-being of Nisga’a Citizens, including:
• Migration and population effects in the Nisga’a Nation communities;
• Infrastructure and services in the Nisga’a Nation communities;
• Occupational and non-occupational accident risks;
• Occupational and non-occupational health risks;
• Crime; and
• Family and community well-being.

17.4.4 NISGA’A CULTURAL WELL-BEING
Chapter 10, paragraph 8(f) of the Nisga’a Final Agreement and the AIR identified the following cultural
interests for assessment:
• Effects of environmental impacts (including those resulting from accidents and malfunctions) on
the cultural activities and practices of Nisga’a citizens;
• Effects of changing work patterns and income on Nisga’a cultural activities and practices; and
• Effects on Nisga’a language.
17.4.4.1 BACKGROUND
Chapter 2 (General Provisions) of the Nisga’a Final Agreement states that “Nisga’a citizens have the right to
practice the Nisga’a culture and to use the Nisga’a language, in a manner consistent with this Agreement”.
Mine related employment is known to sometimes conflict with Aboriginal Groups’ ability to participate in
and maintain important cultural activities and practices including hunting, fishing, gathering, and attending
cultural events and ceremonies such as marriages, funerals, feasts, seasonal celebrations, or harvests.
The Nisga’a Economic, Social, and Cultural Impact Assessment Guidelines point to project employment as a
potential barrier to individual Nisga’a citizen’s participation in activities and practices essential to the
maintenance of Nisga’a culture. These guidelines also call for an analysis of the potential for Red Mountain
to affect the Nisga’a language. The effects of resource development projects on language, or the ability for
people to continue to speak and maintain their language, are generally the result of: interactions between
non-English or bilingual speakers and an English work environment; and the in-flux of English-speaking
workers to host communities.
NLG did not identified any specific issues regarding potential cultural impacts to Nisga’a Nation, including
any expected effects of changing work patterns and incomes on Nisga’a cultural activities and practices,
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any expected effects of environmental changes on the cultural activities and practices of Nisga’a citizens,
or any expected effects on the Nisga’a language.

17.4.4.2 POTENTIAL EFFECTS AND PROPOSED MITIGATIONS
Effects of Environmental Changes on the Cultural Activities and Practices of Nisga’a Citizens
Potential effects to mountain goat and other resources in the Bitter Creek watershed are expected to
interact with Nisga’a cultural interests identified in the Nisga’a Final Agreement. Interactions were also
identified in relation to Project-related effects on eulachon on the lower Bear River and though the
Application noted that Nisga’a citizens do not currently harvest eulachon in this area, Nisga’a citizens
retain the right to do so in the future, pursuant to the Nisga’a Final Agreement.
Mitigation measures identified by IDM include:
• Development of an Access Management Plan in collaboration with regulatory agencies and NLG.
The plan would identify measures to control access to the backcountry to limit potential hunting
pressures; and
• Engagement with NLG to ensure Nisga’a citizens’ access to the Bitter Creek valley is managed and
coordinated to ensure that Nisga’a rights under the Nisga’a Final Agreement are respected and
upheld without compromise to health and safety.
Effects of Changing Work Patterns and Incomes on Nisga’a Cultural Activities and Practices
Scheduling conflicts as a result of employment at Red Mountain could lead to Nisga’a citizens employed on
the Project missing out on important cultural events, activities, or practices.
Missing out on cultural activities and practices may affect the Nisga’a citizen individual’s capacity to feel
connected to their community, their cultural identity, and limit that person’s ability to contribute to the
perpetuation of cultural practice and the transmission of cultural knowledge. Employment during either
Construction or Operations may also have an opportunity cost for Nisga’a citizens employed on the Project
who are unable to contribute to household livelihood, either through stockpiling food (for example, from
hunting or fishing) or in generating income from other cultural activities.
The Application identifies a number of ways that potential cultural effects of changing work patterns
would be offset including the implementation of a two-week shift rotation schedule during Construction,
which would give Nisga’a citizens employed on Red Mountain large blocks of off-time in between their
work shifts to pursue culturally important activities; and the advanced planning of annual and well defined
harvesting seasons, giving Nisga’a citizens employed at Red mountain the opportunity to plan their work
schedules around those events and activities so that they can participate where possible. Where events
are unplanned or on short notice (for example, deaths and funerals), typical work schedules could prevent
Nisga’a citizens employed at Red Mountain from fulfilling certain cultural duties.
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IDM identified the following potential mitigation measures with respect to work patterns and cultural
patterns:
• Proponent education regarding the cultural obligations of Nisga’a citizens employed on the Project
and to the importance of continued participation in seasonal harvesting.
• Engagement with NLG to identify measures to enable Nisga’a citizens employed on the Project to
continue to participate in traditional activities and working with successful contractors to develop
human resource policies that recognize and accommodate cultural practices; and
• Consideration of the development of a flexible work schedule or permission to take unpaid leave to
accommodate seasonal resource harvesting, where needed.
Language
Given that Red Mountain is far removed from the Nisga’a Villages, an influx of people into these
communities and resulting interactions with language are not expected. The potential for Nisga’a citizens
employed on the Project to be exposed to English on a full-time basis while on shift at the Project is a
reality, but is not expected to have any additional effect on the Nisga’a language compared to baseline for
the following reasons identified in the Application:
• It is expected that all Nisga’a citizens who might be hired to work on the Project are likely to have
English as their dominant language, if not their traditional language;
• It is unlikely that exposure to English and other languages at the work site and camp would prevent
Nisga’a citizens employed on the Project from speaking Nisga’a;
• Where Nisga’a language is spoken (that is, in the home and in the Nisga’a Villages), Red Mountain is
not expected to have any meaningful interaction or influence; and
• NLG has a number of language revitalization initiatives underway that can continue to reach Nisga’a
citizens employed on Red Mountain.
Mitigation measures include the implementation of human resource policies, such as cultural leave, to
enable Nisga’a citizens employed at Red Mountain to return home to engage in cultural events and
activities (for example, feasts, celebrations and ceremonies), the sphere in which Nisga’a language is most
often used. IDM would also consider developing flexible work schedules or permission to take unpaid
leave to accommodate seasonal resource harvesting, where needed. IDM has also committed to continued
engagement with NLG to support Nisga’a Nation’s revitalization efforts.
17.4.4.3 CONCLUSION
Potential effects to Nisga’a cultural interests are primarily expected to result from effects to wildlife in the
Bitter Creek valley, and from employment scheduling which could result in Nisga’a citizens employed on
the Project being unable to attend important cultural events, activities or practices. No effects are
expected from Red Mountain to the Nisga’a language.
To mitigate impacts to Nisga’a citizens associated with effects on cultural interests for physical effects,
such as access to resources, the EAO proposes Condition 25 Wildlife Management Plan, Condition 24
Access Management Plan, Condition 28 Avalanche Management Plan, Condition 29 Mountain Goat
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Management Plan, and Condition 27 Aircraft Management Plan. Further details on these conditions are
discussed in Part C, Section 18.3 of this Report.
To mitigate impacts to Nisga’a Nation associated with effects on cultural interests, for social effects, such
as access to such as impacts to attendance at cultural events, the EAO proposes Condition 18 Social Effects
Management Plan. The Social Effects Management Plan would require IDM to engage and communicate
information with NLG, and would give NLG the opportunity to raise concerns if Nisga’a citizens employed
on Red Mountain were to experience negative effects from missing cultural experiences. The EAO also
proposes Condition 21 Social Effects Monitor; this condition would require IDM to hire a monitor to report
back to the EAO on the implementation of Social Conditions, and would provide NLG with another venue
through which to communicate concerns about cultural effects with IDM. All management plans
recommended under conditions that the EAO is proposing would also require IDM to retain a qualified
professional and consult with NLG as a component of plan development.
Taking into account the potential for effects on wildlife resources in the Bitter Creek valley; the potential
effects to cultural interests through conflicts with work schedules; the lack of predicted effects on the
Nisga’a language; and the mitigation measures EAO is proposing through the conditions that the EAO is
proposing associated with wildlife including Conditions 25, 27, 28 and 29, Condition 18 Social Effects
Management Plan, and Condition 21 Social Effects Monitor, which would become legally binding if an
EA certificate is issued; the EAO concludes that Red Mountain is not reasonably expected to have adverse
effects on Nisga’a cultural wellbeing.
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PART D –TSETSAUT/SKII KM LAX HA CONSULTATION
REPORT
18 TSETSAUT/SKII KM LAX HA CONSULTATION
18.1

THE EAO CONSULTATION PROCESS METHODOLOGY

The Government of BC is legally obligated to consult and, where necessary, accommodate asserted or
established Aboriginal rights and title, including treaty rights, (“Aboriginal Interests”) that may be impacted
by provincial decisions. Where Aboriginal rights and title are asserted, an EA is not a rights determination
process. The Province’s assessment of the prima facie claim of any asserted Aboriginal rights or title is
based on available information and is intended solely to inform the level of consultation required for an
Aboriginal Group in relation to a proposed project. A key objective of an EA is to identify potential adverse
effects of proposed projects on Aboriginal Interests and identify measures to avoid, mitigate, or otherwise
address such effects.

18.2

SUMMARY OF CONSULTATION PROCESS

The following section discusses the procedural elements of Aboriginal consultation activities undertaken
by the EAO and IDM.
On February 10, 2016, the EAO issued a Section 11 Order which specified the consultation activities that
both the EAO and IDM would undertake with all Aboriginal Groups 70 potentially affected by Red Mountain.
The EAO’s proposed approach to consultation was presented to Aboriginal Groups for review and
comment on January 8, 2016, as part of consulting on the draft Section 11 Order. Comments received from
Aboriginal Groups were considered and the EAO issued the final Section 11 Order on February 10, 2016,
which identified Tsetsaut/Skii km Lax Ha (TSKLH) on Schedule C, to be consulted at the lower end of the
consultation spectrum.

18.2.1 SUMMARY OF EAO CONSULTATION
On November 2, 2015, the EAO sent a notification email to TSKLH noting that Red Mountain was to be
subject to a provincial EA pursuant to the BC Environmental Assessment Act.
The EAO set out its approach to consultation, including an initial assessment of strength of claim and
70

“Aboriginal Groups” means those A boriginal entities identified in Schedule B and Schedule C of the Section 11 Order for
the proposed Red Mountain Underground Gold Mine project, issued February 10, 2016.
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potential impacts on TSKLH’s Aboriginal Interests in a letter to TSKLH dated December 1, 2015. Based on
the Province’s initial strength of claim assessment, TSKLH was consulted at the notification level as set out
in Schedule C of the Section 11 Order for Red Mountain.
The EAO sent a letter to TSKLH on January 8, 2016, and requested comments on the draft Section 11 Order
for Red Mountain which outlined the scope, procedures, and methods for Red Mountain EA, and
requirements for IDM to consult with Aboriginal Groups.
TSKLH provided a letter to the EAO dated February 3, 2016, with comments on the draft Section 11 Order.
TSKLH noted they would submit additional information to further assist the EAO’s understanding of
TSKLH’s asserted Aboriginal rights and title within the Red Mountain area.
The EAO considered the input that TSKLH provided on the draft Section 11 Order and provided a response
letter to TSKLH dated February 10, 2016, with the final Section 11 Order. The EAO noted that until
additional information is provided by TSKLH, the EAO’s initial strength of claim assessment would remain
as outlined in the letter to TSKLH dated December 1, 2015, and the EAO would continue to include TSKLH
in Schedule C (Notification) of the final Section 11 Order.
As specified in Section 12.2 of the final Section 11 Order, the EAO provided TSKLH notification of, and
relevant information at, key milestones during the EA process for Red Mountain so that TSKLH could be
informed of the progress of the EA and have the opportunity to raise any issues to the EAO for discussion.
Notification provided to TSKLH at key milestones during the EA process included:
• Issuance of the Section 11 Order and any Section 13 Orders;
• Public comment period for the draft AIR;
• Approval of the final AIR document;
• When the Application was accepted and the start of the review of the Application commenced; and
• Public comment period for the Application.
The EAO would also notify TSKLH regarding the Ministers’ Decision on the Application for an EA Certificate.
The EAO sent an email to TSKLH on April 14, 2016 to provide notification that the EAO issued a Section 13
Order amending the Section 11 Order for Red Mountain. The EAO issued the Section 13 Order to replace
Figure 1 of the Section 11 Order with an updated figure provided by IDM.
TSKLH submitted a letter to the EAO dated October 4, 2016, expressing disagreement regarding the EAO’s
initial strength of claim assessment. The EAO provided a response letter to TSKLH dated October 31, 2016,
which noted that the Province’s strength of claim assessment remained unchanged.
The EAO issued the final AIR on March 30, 2017, and notified TSKLH. The EAO accepted IDM’s Application
for an Environmental Assessment Certificate (Application) on October 24, 2017 and notified TSKLH by
email. The EAO also notified TSKLH regarding the start of the public comment period for Red Mountain on
November 7, 2017, and invited TSKLH to review and comment on the Application.
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As noted in Section19.4 below, correspondence addressing the disagreement regarding the Province’s
strength of claim assessment and interpretation of ethnohistoric information for Red Mountain EA were
exchanged between the Province and TSKLH from December 2017 to March 2018.
TSKLH submitted a letter to IDM and the EMPR dated March 28, 2018 regarding IDM’s Notice of Work
Application 0100406 – Red Mountain, Tracking Number 100340749 (NoW) submitted to the MEMPR on
February 26, 2018 for extending the existing cross cut to access zone 141 and completion of an
underground drilling program. The EAO notes that the while the NoW Application is not related to the
scope of Red Mountain or EA, IDM’s letter and subsequent TSKLH response did include information
relevant to Red Mountain, which is summarized below. TSKLH expressed concern regarding IDM’s “Record
of Engagement with First Nations for Underground Drilling” which included engagement conducted for
Red Mountain. IDM stated that they would continue to engage with TSKLH, and that IDM would continue
to develop, discuss and consider in collaboration with TSKLH measures to avoid, mitigate or otherwise
accommodate any potential adverse impacts of Red Mountain on their Aboriginal Interests. TSKLH noted
that there has been no such consideration or discussion with IDM, and that merely keeping TSKLH
informed of the project activities is insufficient. TSKLH noted that neither IDM nor the Province has
consulted satisfactorily with TSKLH in respect to any aspects of Red Mountain. TSKLH noted their position
is that neither IDM nor the Province has fulfilled their duty to consult with TSKLH regarding Red Mountain;
and that the Province has failed to recognize the significant adverse impacts that authorizing any aspects
of Red Mountain without TSKLH consent would have on TSKLH’s Aboriginal Interests.
TSKLH’s letter to IDM and MEMPR dated March 28, 2018 regarding the NoW Application also expressed
concern that the Province’s strength of claim assessment has not considered the significant amount of
ethnohistoric information provided by TSLKH to the Province, including several meetings held with TSKLH
and Brad Cope (BC Ministry of Attorney General Indigenous Legal Relations Research Unit) regarding the
Province’s assessment of TSKLH’s asserted Aboriginal rights and title. In response to this concern, the EAO
confirms that all of the ethnohistoric information provided by TSKLH to the Province, including those
provided to the BC Ministry of Attorney General Indigenous Legal Relations Research Unit, and the
response letter from Brad Cope to TSKLH (dated March 8, 2018), has been considered and reflected in
Section 19.4 of the Assessment Report, and does not change the Province’s strength of claim assessment
of TSLKH’s asserted Aboriginal Interests for the Red Mountain Project area. In consideration of the
ethnohistoric evidence, as noted above, the Province is of the view that the Province’s duty to consult
TSKLH for Red Mountain remains at the lower end of the Haida spectrum.
In addition to providing TSKLH with notification of key milestones during the EA process (as specified in the
Section 11 Order), the EAO also provided a draft copy of this Assessment Report chapter to TSKLH on
June 29, 2018 and requested TSKLH to review and provide any additional comments to the EAO by
July 13, 2018 for consideration in the EAO’s final Assessment Report to be submitted to Ministers. TSKLH
Chief Simpson provided comments on the draft Assessment Report chapter to the EAO by email on
July 11, 2018. Based on the comments received from TSKLH, the EAO revised this Assessment Report
chapter to reflect TSKLH’s comments including clarifications to ethnohistoric information in Section 19.3
Community Profile, and Section 19.4 Aboriginal Interests and the EAO’s Strength of Claim Assessment and
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Depth of Consultation.
On June 29, 2018, the EAO provided TSKLH with a final copy of this Assessment Report chapter to be
submitted in the referral package to Ministers for a decision on IDM’s Application for an EA Certificate.

18.2.2 SUMMARY OF PROPONENT CONSULTATION
IDM provided notification to TSKLH of the opportunity to review and provide comments on the draft AIR
during the public comment period, as well as the public open house held in the District of Stewart on
October 12, 2016.
IDM shared information about Red Mountain with TSKLH outside of the EA process, including discussions
on the proposed design of Red Mountain and potential business opportunities. TSKLH’s business,
Tsetsaut Ventures Ltd. (TVL), has been involved in business opportunities associated with Red Mountain’s
advanced exploration activities. On October 12, 2016, IDM hosted a Red Mountain site visit for TVL.
On May 27, 2017, IDM invited TSKLH to provide comments on the draft Application Chapter 20,
Section 20.10 (Current Use of Lands for Traditional Purposes) and Chapter 25 TSKLH. TSKLH provided
comments to IDM on June 26, 2017, including revisions and clarifications to the description of TSKLH’s
ethnographic background and asserted traditional territory boundaries. IDM provided a response letter to
TSKLH on August 16, 2016, with a comment tracking table noting that TSKLH’s specific comments were
taken into consideration and revisions were made in the final Application.
IDM did not conduct a Project-specific TSKLH traditional use and knowledge study for Red Mountain due
to TSKLH being placed on Schedule C of the Section 11 Order (Notification), and the availability of
information in TSKLH traditional use and knowledge studies previously conducted for other projects within
TSKLH’s asserted traditional territory, including the KSM Project (Rescan 2013b), Brucejack Project (ERM
Rescan 2014), and Northwest Transmission Line Project (Rescan 2009) EA Applications. These traditional
use and knowledge studies previously completed for other projects were not specific to the Red Mountain
Project area; however, they were referenced in IDM's Application (Chapter 25) to help inform the
assessment of potential effects of Red Mountain to TSKLH’s Aboriginal Interests.
The draft Application chapters provided by IDM to TSKLH for review included measures proposed to avoid,
minimize, mitigate, or otherwise address potential effects to TSKLH’s Aboriginal Interests. TSKLH did not
provide comments on IDM’s proposed mitigation measures nor did it propose additional measures.
TSKLH’s comments on the Application did not include any information on TSKLH’s Aboriginal fisheries; the
frequency, duration, seasonality and timing of traditional practices; or information related to the
characterization of baseline conditions of health, socio-economics, or physical and cultural heritage.

18.3

COMMUNITY PROFILE

Red Mountain is located within the asserted traditional territory of the TSKLH, shown in Figure 11 below.
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TSKLH’s asserted traditional territory encompasses approximately 19,800 km2 and extends from the north
side of the Cranberry (Salmon) River to Ningunsaw Pass, encompassing large portions of the Nass and
Bell-Irving river basins.
In 2017, TSKLH estimated there are approximately 35 members, many of whom live in the communities of
Hazelton or New Hazelton, BC, which are located approximately 260 km southeast of Red Mountain area
by road, while some members live in other areas of BC and the United States.
In 1997 in the Delgamuukw v. British Columbia litigation in the Supreme Court of Canada, the House of
Skii km Lax Ha was listed as one of the plaintiffs, in addition to 37 other Gitxsan houses, seeking a court
declaration of Gitxsan Nation Aboriginal title. A map was included in that litigation which identified the
claimed territories of each of the 38 Gitxsan houses, including that of the Skii km Lax Ha. The initial claim
filed and argued in the BC Supreme Court, beginning in May 1987, was a claim for recognition of the
“ownership” and “jurisdiction” of each of the named plaintiff “houses” separately. That is, at trial each
house was seeking recognition of its ownership and jurisdiction over its own distinct claimed territory, not
of “Gitxsan Nation Aboriginal title”. However, on appeal, the claims of the individual houses were
amalgamated into a communal claim on behalf of the Gitxsan Nation. This change was not reflected in an
amendment to the litigation pleadings of the First Nation plaintiffs, which led the Supreme Court of
Canada to find that there was a defect in the pleadings, which prevented the Court from properly
considering the merits of the appeal and ultimately resulted in the Court ordering a new trial.
Since 2003, TSKLH has advised the Province that it does not consider itself to be a wilp of the Gitxsan, but
rather considers itself to represent a Tsetsaut nation.
The Province has reviewed the ethno-historical information, including information provided by TSKLH.
Available information indicates that TSKLH are descendants of a Tsetsaut Raven Clan linked to the old
Tsetsaut village of Ts’imanluuskeexs. However, from the mid-19th Century and until very recently, TSKLH
have been associated with the Gitxsan villages of Kuldo and Gitanmaax, where they have shared kinship
relations, economies, land tenure practices and governance systems (such as feasts) in the context of the
Gitxsan wilp system. A number of other groups of Tsetsaut origin also joined Gitxsan villages in the
19th century and continue to self-identify as Gitxsan and Gitanyow wilp. Like TSKLH, they maintained their
traditional northern territories which were upheld and mutually recognized in the context of the
Gitxsan wilp system throughout the 19th and 20th centuries, and which were represented at Delgamuukw.
The Skii km Lax Ha territory represented at Delgamuukw is an area around Bowser Lake and the Bell-Irving
River which lay alongside the territories of other Gitxsan and Gitanyow wilps of Tsetsaut origin. Thus TSKLH
is one of a number of groups which partially represent the legacy of the old Tsetsaut territories.
TSKLH is not currently recognized as a band under the Indian Act, 1876. Under the leadership of hereditary
chief Darlene Simpson, TSKLH has been fighting for recognition as a separate First Nation for
approximately 15 years. TSKLH established the Tsetsaut Consultation Society for the purpose of
representing their Aboriginal rights and engaging with proponents of resource development projects in
their asserted traditional territory (Song, 2016).
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Figure 11: TSKLH asserted traditional territory boundary and the general location of the proposed
Red Mountain Project
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18.4

ABORIGINAL INTERESTS AND THE EAO’S STRENGTH OF CLAIM
ASSESSMENT AND DEPTH OF CONSULTATION

Based on the Province’s initial strength of claim assessment for Aboriginal Interests in the Stewart area,
TSKLH was consulted at the notification level as set out in Schedule C of the Section 11 Order for
Red Mountain.
The TSKLH traditional use and knowledge sites (TUKS) information (Brucejack Gold Mine Project, ERM
Rescan 2014, Rescan 2013a) considered in the EAO’s strength of claim assessment indicate that ancestors
of the present day TSKLH used the Bear River area as a travel route between Bowser Lake and Stewart, and
that they would hunt mountain goats and marmots along the way, and that they also fished near Stewart.
The TUKS evidence is either chronologically vague or specific to the early 20th Century. The general
ethnographic evidence does not document TSKLH use of this area, including the Red Mountain Project
area, at the time of contact or at 1846. It does indicate that the Bear and Salmon River watersheds were
part of the territory inhabited and utilized by the Portland Canal Tsetsaut (or Western Tsetsaut) at contact
and at 1846. The Eagle and Wolf Tsetsaut groups on Portland Canal are understood by the Province to
have been territorially distinct from TSKLH’s predecessors, the Raven Tsetsaut of Ts’imanluuskeexs, whose
territory was in the Nass watershed. Access to the Portland Canal territories by ancestors of TSKLH would
have been supported by individual kinship ties with the Eagle and Wolf Tsetsaut groups that settled at
Portland Canal in the 1800s, and the TSKLH travelled to the Canal to trade with the Eagle and
Wolf Tsetsaut groups, and for other purposes along routes from Bowser Lake and Meziadin Lake. It is also
understood that travel routes were inter-territorial, and that the use of these routes did not imply any
rights over the territory they passed through.
TSKLH has provided TUKS information for the Bear River area identifying the village of G.elen, established
by the Eagle group of the Western Tsetsaut. The TUKS information also identifies hunting and fishing areas
in the Bear River and estuary, and a travel route along the river. There is some evidence that ancestors of
the present day TSKLH were living in the District of Stewart in the early 20th century. There is also one
recorded instance of an individual member of TSKLH’s predecessor group living at Portland Canal in the
mid-19th century, on the basis of an affinal kinship tie with the local Wolf clan group. However, none of this
evidence suggests that the predecessors of TSKLH had any collective rights in the area around Stewart in
the 1790s, nor at 1846.
Since there is no evidence of TSKLH use prior to the early 20th century with respect to the Bear River
watershed and estuary, the TSKLH was assessed by the Province as having a weak prima facie claim of
Aboriginal rights to hunt, trap, fish and gather in the area that overlaps Red Mountain.
The Province is not aware of any information indicating that the TSKLH sufficiently or exclusively occupied
the Red Mountain area at 1846 that would support a prima facie claim to Aboriginal title.
TSKLH submitted a letter to the EAO dated October 14, 2016, expressing disagreement regarding the EAO’s
initial strength of claim assessment. The EAO understands that TSKLH wish to be consulted at the same
level as Nisga’a Nation.
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TSKLH submitted a letter to the EAO dated December 4, 2017 (TSKLH, 2017b), which further expressed
TSKLH’s disagreement with the Province’s strength of claim assessment and interpretation of ethnohistoric
information. This letter included additional ethnographic information and TSKLH’s views regarding TSKLH
historical use of the Red Mountain area, and other areas in TSKLH’s asserted traditional territory.
The EAO understands that some of the ethnographic information provided by TSKLH in relation to
Red Mountain to date relates to historical use and occupation of the Nass River watershed and is not
necessarily relevant to areas in the Bear River watershed, including the Red Mountain Project area.
In response to TSKLH’s letter dated December 4, 2017, the BC Ministry of Attorney General Indigenous
Legal Relations Research Unit provided a detailed review and response of the additional ethnographic
information provided by TSKLH on March 8, 2018, and the EAO provided a letter to TSKLH dated
March 9, 2018, referring to that more detailed response from the Ministry of Attorney General. Based on
the review of the TSKLH letter of December 4, 2017, and the additional information provided therein, the
Province’s strength of claim assessment remains unchanged, and the EAO is of the view that the duty to
consult TSKLH for Red Mountain remains at the lower end of the Haida spectrum.
The EAO acknowledges that based on current case law, the strength of claims analysis focuses only on the
time period just prior to contact with Europeans and 1846. We appreciate that this focus does not fully
account for the rich and complex history of Indigenous use of this part of the Province over a broader
period of time, and how relationships between Indigenous groups may have changed over that time. We
acknowledge the efforts that TSKLH have made over the years to explain TSKLH’s perspectives on that
broader history and complex relationships. Consultation is not a rights-determining process. The
assessment of strength of claims informs the minimum scope of consultation and accommodation. As
discussed above in section 19.2 (Summary of Consultation Process), the EAO has provided opportunities
for TSKLH input throughout the Environmental Assessment (EA) to raise any concerns of how
Red Mountain may impact TSKLH Aboriginal Interests. In section 19.5 below, all potential Red Mountain
impacts on TSKLH Aboriginal Interests identified during the EA were considered, and mitigation measures
proposed to avoid or minimize such impacts.

18.5

POTENTIAL IMPACTS OF THE PROJECT ON TSKLH’S ABORIGINAL
INTERESTS

The following sections provide a summary of potential impacts of Red Mountain on TSKLH’s Aboriginal
Interests related to hunting, trapping, fishing, gathering, culturally important sites and trails based on
information provided in IDM’s Application Chapter 25.
The Application identified the following potential impacts of Red Mountain on TSKLH’s Aboriginal
Interests:
• Potential changes to TSKLH’s ability to hunt, fish, trap, and harvest plants resulting from
environmental effects on fish, fish habitat, wildlife, wildlife habitat, or vegetation and ecosystems;
• Potential changes to TSKLH’s ability to hunt, fish, trap, and harvest plants resulting from changes in
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access to the Bitter Creek valley;
Potential changes to TSKLH’s traditional travel routes as a result of Red Mountain activities;
Potential changes to TSKLH’s traditional occupation sites as a result of Red Mountain activities; and
Potential changes to the cultural value of the Bitter Creek valley, including avoidance, resulting
from changes in air quality, visual quality and noise.

IDM has developed a series of environmental management plans (EMPs) with mitigation specific to
Red Mountain and monitoring requirements. These EMPs are described in the Application (Chapter 29)
and summarized in Part E of this Report. IDM has noted that the following EMPs would be implemented to
mitigate potential effects of Red Mountain on TSKLH’s Aboriginal Interests:
• Environmental Management System;
• Adaptive Management Plan;
• Access Management Plan;
• Air Quality and Dust Management Plan;
• Aquatic Effects Management and Response Plan;
• Erosion and Sediment Control Plan;
• Groundwater Monitoring Plan;
• Material Handling and Geochemistry Management Plan;
• Noise Abatement Plan;
• Site Water Management Plan;
• Spill Contingency Plan;
• Tailings Management Plan;
• Terrain and Soil Management Plan;
• Vegetation and Ecosystems Management Plan;
• Waste Management Plan; and
• Wildlife Management Plan.
The EAO notes that IDM’s Application (Chapter 25) assessment of potential impacts to TSKLH’s Aboriginal
Interests included reference to information sources including project-specific TSKLH traditional use and
knowledge research reports provided for the KSM Project (Rescan 2013b), Brucejack Project (ERM Rescan
2014), and Northwest Transmission Line Project (Rescan 2009) EA Applications. Although TSKLH provided
review and comments on the IDM’s draft Application Chapter 25, the Application did not include a projectspecific TUKS report for TSKLH’s historical or current use of the Red Mountain Project area. The EAO’s
assessment below includes consideration of information referenced in IDM’s Application (IDM 2017), as
well as additional ethnohistoric information provided to the Province by TSKLH and referenced in the
BC Ministry of Attorney General Indigenous Legal Relations Research Unit letter to TSKLH Chief Darlene
Simpson from Brad Cope (dated March 8, 2018).

18.5.1 HUNTING AND TRAPPING
TSKLH describe hunting and trapping as important aspects of its current and traditional activities for
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subsistence and cultural purposes. Wildlife species of importance to TSKLH for hunting and trapping
include: mountain goat, moose, grizzly bear, black bear, caribou, wolverine, marten, muskrat, marmot,
beaver, wolves, rabbit and grouse (IDM 2017).
TSKLH members primarily hunt for moose, grizzly and black bear, mountain goats and marmots, as well as
birds, including ptarmigan, grouse and Canada geese (TSKLH, 2017a). Moose are the most actively hunted
animal, and are important for food, social and ceremonial purposes (Rescan, 2013b).
Hunting and trapping by TSKLH ancestors, including Simon Gunanoot and Daniel Skowill, are documented
in the early 20th century. Important hunting and trapping areas identified within TSKLH’s asserted
traditional territory are named after TSKLH ancestors and members who managed those areas, including
Mount Skowill, Mount Skuyhil and Skowill Creek, which are named after Daniel Skawill (TSKLH, 2017a) who
was a TSKLH hereditary chief. There are also accounts of Simon Gunanoot and his father’s use of the
Meziadin Lake area (ERM Rescan, 2014). These identified areas are not within the Red Mountain Project
area. Although hunting and trapping is possible in the Red Mountain Project area and the Bitter Creek
valley, the Province is not aware of any information indicating that TSKLH historically or currently use these
areas for hunting or trapping activities.
Trapping remains vital for TSKLH members for economic, social and ceremonial purposes (Song, 2016).
According to interviews conducted for the Northwest Transmission Line (NTL) Project, TSKLH hunting and
trapping sites identified are concentrated in the areas surrounding Meziadin Lake, the Bell-Irving River,
Bell I, and Bell II (Rescan, 2009). In 2013, TSKLH held three registered trap lines: one in the Bowser Lake,
Bowser River and Treaty Creek areas; one at Teigen Creek; and a third in the Taft Creek area (Rescan,
2013). None of these traplines overlap with the Red Mountain Project area.
Wetlands are a favored trapping environment for TSKLH members, particularly for beaver, which are
trapped as a source of meat and for their pelts (Rescan, 2013b). Wetlands are uncommon in the
Red Mountain Project area, accounting for 0.1 percent of the Project Footprint Study Area. Three wetlands
would be affected by clearing associated with Red Mountain construction. The Application (IDM 2017)
identified a total estimated area of wetland habitat loss of 0.3 ha, and a total of 0.7 ha of wetland
alteration. IDM has proposed mitigation measures to minimize effects to wetlands.
TSKLH access their trapping sites by road, snowmobile and by foot (Rescan, 2013b). TSKLH have reported
that members were active trappers prior to 2009, but that trapping has decreased as members became
busy working in the provincial economy through mineral exploration and energy industries operating
within their traditional territory (Rescan, 2013b).
Impacts of Red Mountain to Hunting and Trapping Due To Changes in Access in the Bitter Creek Valley
The EAO’s assessment includes consideration of potential impacts to TSKLH’s ability to hunt and trap in the
Red Mountain Project area resulting from project-related changes in access to the Bitter Creek valley.
There is currently no road access to the Bitter Creek valley. The previously constructed road extending
Assessment Report

August 28, 2018

363
from Highway 37A has been deactivated and is currently inaccessible.
The Access Road would be the only land-based entry and exit corridor to the Red Mountain Project area. It
consists of an existing deactivated road that would be re-built and extended by a new road to the
Mine Site and used during all phases of the Project, including:
• Thirteen km of re-activated (upgraded) road connecting with Highway 37A and following the
Bitter Creek valley to Bromley Humps; and
• Two km of new road connecting to Bromley Humps and the Mine Site.
All Project roads would be closed to the public, including private vehicles (snowmobile, all-terrain vehicles,
and so forth) and all foot traffic, with the possible exception of individuals with existing rights to access the
Bitter Creek valley. Project road use would be restricted only to people required for Project Construction,
Operations and maintenance. Only authorized vehicles would be able to proceed through the gated
entrance to the Access Road at the intersection with Highway 37A. Project-related traffic would be at its
peak during Construction and Operations and significantly less during Closure and Post-Closure.
Changes in access due to the development of Red Mountain may limit or reduce access to the Bitter Creek
valley for any Aboriginal hunting and trapping activities due to safety considerations and disturbance. This
effect is anticipated to occur during Construction, Operations and Closure. Mitigation measures proposed
to reduce potential effects of Red Mountain on changes in access are further described in the Access
Management Plan provided in the Application (Chapter 29) and summarized in Part E of this Report
(Summary of Environmental Management Plans and Follow-up Programs).
The Application states that IDM would develop, in consultation with the appropriate parties, an Access
Management Plan to manage access to the Project area that considers:
• Individuals’ safety with respect to an active mining project;
• Aboriginal and Treaty rights in the Project area;
• Existing tenured or licensed activities in the Project area; and
• Existing recreational values in the Project area.
Access and use by members of the public would be reviewed and authorized by IDM in consultation with
Aboriginal Groups and stakeholders. Use of the Access Road would require attendance of an orientation
meeting that includes acceptable uses of the Access Road, laws and regulations, IDM commitments, and
requirements of the BC Environmental Assessment Certificate and other permit stipulations. A gate would
be installed at the intersection with Highway 37A and personnel would control vehicle access to
Red Mountain to those that are authorized. Authorized frequent users may be provided with a key;
infrequent authorized users may be provided with a temporary key.
IDM’s proposed Access Management Plan and Wildlife Management Plan (Application Chapter 29) would
include mitigation measures for minimizing potential effects from Red Mountain on access, wildlife, and
wildlife habitat. Fishing and hunting by Red Mountain employees, contractors and consultants would be
prohibited during all phases of Red Mountain. IDM would discuss the appropriate implementation of this
policy and the Access Management Plan with Aboriginal Groups and stakeholders.
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Impacts of Red Mountain to Hunting and Trapping Due To Changes in the Cultural Value in the Bitter Creek
Valley
The EAO’s assessment includes consideration of potential impacts to TSKLH’s ability to hunt and trap in the
Red Mountain Project area resulting from project-related changes to the cultural value in the Bitter Creek
valley. Changes to the cultural value of the Bitter Creek valley resulting from project-related changes to Air
Quality, Visual Quality, and Noise VCs may result in a decrease in the cultural value and potential
avoidance of the area by TSKLH members for hunting and trapping activities.
Impacts of Red Mountain to Wildlife VCs
Potential impacts of Red Mountain on TSKLH’s ability to harvest wildlife for traditional purposes due to
residual effects to the wildlife VCs (Section 10 of this Report) for species of importance to TSKLH for
hunting and trapping, include:
• Mountain goat: habitat availability, habitat distribution, mortality risk;
• Grizzly bear: habitat availability, mortality risk;
• Moose: habitat availability, mortality risk;
• Furbearers (Wolverine, Hoary Marmot, Marten): habitat availability, habitat distribution (Marten),
mortality risk (Hoary Marmot, Marten);
• Migratory breeding birds: habitat availability;
• Raptors: habitat availability; and
• Non-migratory game birds (Sooty Grouse, White-Tailed Ptarmigan): habitat availability, mortality
risk.
Additional information regarding potential effects from Red Mountain, proposed mitigation measures and
the EAO’s characterization of residual effects to the wildlife VCs is provided in Section 10 in Part B of this
Report. Additional information on proposed mitigation measures to avoid and minimize effects is
described in IDM’s Wildlife Management Plan (Application Chapter 29).
The following provides a summary of residual effects identified in the Application to the wildlife VCs for
wildlife species of importance to TSKLH for hunting and trapping:
Habitat Availability:
• Mountain Goat: Habitat alteration within the RSA would affect nine percent of winter habitat and
less than one percent of summer habitat. Effects of habitat alteration would be concentrated in the
LSA scale and would affect 52 percent of winter habitat and 17 percent of summer habitat.
Residual effects to mountain goat habitat availability are therefore predicted to be moderate in
magnitude;
• Moose and Grizzly Bear: For both species, habitat alteration would impact less than one percent of
summer and winter habitat (including denning habitat) in the RSA. Residual effects to habitat
availability are therefore predicted to be low in magnitude;
• Wolverine, Hoary Marmot and Marten: Red Mountain is expected to reduce available wolverine
and marten habitat within the RSA by approximately one percent. Habitat alteration would result in
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a five percent reduction of summer habitat within the LSA for Hoary Marmot. Residual effects to
habitat availability are therefore predicted to be low in magnitude; and
Non-migratory Game Birds (Sooty Grouse, White-Tailed Ptarmigan): Red Mountain effects would
affect approximately one percent of the effective nesting habitat and one percent of winter habitat
in the RSA. Residual effects to habitat availability are therefore predicted to be low in magnitude.

Habitat Distribution:
• Mountain Goat: Sensory disturbance could cause goats to avoid traveling within the zone of
influence, or some trails observed in the LSA, depending on the effectiveness of mitigation
measures. Residual effects to habitat distribution are predicted to be low in magnitude; and
• Marten: No high or moderate winter living habitat would be fragmented by Red Mountain
buildings or tailings pond or waste rock piles. Residual effects to habitat distribution are predicted
to be low in magnitude.
Mortality:
• Mountain Goat, Moose and Grizzly Bear: Mortality mechanisms include avalanche control
activities (mountain goat and grizzly bear only), improved access for hunters and vehicle collision
risk. Mitigation measures are predicted to reduce mortality risk associated with access and vehicle
traffic to negligible levels. Avalanche control activities introduce direct and indirect mortality risk
during winter months, and mitigation targeted at identification and avoidance of species and dens
is predicted to reduce mortality risk to low levels. For moose, traffic increase would be experienced
during Operations along Highway 37A between Stewart and the Access Road. For Grizzly bear,
direct mortality associated with avalanche control activity and Operations would be limited to the
LSA. Residual effects to mortality risk for these species are predicted to be low in magnitude;
• Hoary Marmot and Marten: Direct mortality for hoary marmot could occur as a result of dens
being located within the Red Mountain footprint adjacent to haul roads during Construction.
Vehicle collisions along Access and Haul Roads may also result in direct morality for both species. If
Red Mountain-related vegetation clearing were to occur during marten birthing and rearing periods
then incidental mortality of females and their young could result. Residual effects to mortality risk
for these species are predicted to be moderate in magnitude; and
• Non-migratory Game Birds (Sooty Grouse, White-Tailed Ptarmigan): Potential mortality from
vegetation clearing during breeding season and collisions with powerlines. The mitigation measures
are expected to be effective in reducing direct mortality risk for non-migratory game birds, but
some mortality would still occur during the life of Red Mountain due to incidental take during
vegetation clearing and collisions with powerlines. With mitigation, collisions with powerlines are
predicted to result in approximately 10 mortalities per year of sooty grouse and 7 per year for
white-tailed ptarmigan. Residual effects to mortality risk for these species are predicted to be low
in magnitude.
Residual effects to habitat availability for mountain goat, and mortality risk for marmot and marten, are
the only residual effects that have been identified with a moderate magnitude in the EAO's residual effects
characterization for wildlife VCs (see Section 10 of this Report).
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The residual effects to habitat availability for other species of importance to TSKLH for hunting and
trapping (for example, moose, grizzly bear, marmot, marten, wolverine, migratory and non-migratory
birds), and residual effects to habitat distribution and mortality risk (for example, mountain goat, moose,
grizzly bear, wolverine, non-migratory birds) are all predicted to be of low magnitude.
There is a moderate level of confidence in the residual effects assessment and conclusions for habitat
availability, habitat distribution and mortality risk based on the available data, and proposed mitigation
measures which are considered moderately effective in minimizing potential effects to the wildlife VCs.
In consideration of IDM’s proposed mitigation measures including a Wildlife Management Plan, Access
Management Plan, Vegetation and Ecosystems Management Plan, and the conditions the EAO is proposing
(including Condition 14 Construction Environmental Management Plan, Condition 25 Wildlife Management
Plan and Condition 24 Access Management Plan), the EAO concludes that Red Mountain is not likely to
result in significant residual effects on wildlife VCs. The residual effects to wildlife and wildlife habitat
would be limited to the Bitter Creek valley, long-term in duration throughout all Project phases, and
reversible upon reclamation of Red Mountain.
Based on the nature of Red Mountain, the lack of significant residual effects to wildlife VCs, the conditions
the EAO is proposing, and the potential impacts to TSKLH’s hunting and trapping activities, the EAO
concludes that Red Mountain would result in a negligible to minor impact to TSKLH’s hunting and trapping
activities.

18.5.2 FISHING
Traditionally, fish is a significant food source for TSKLH. Meziadin Lake is a documented site of spring and
sockeye salmon fishing (Rescan, 2013b). According to TSKLH, their ancestors also fished in the Stewart
area, particularly for eulachon in the Bear River (ERM Rescan, 2014).
Fishing for species such as Chinook, sockeye, coho, steelhead, eulachon, steelhead, and rainbow trout
continue to be an important activity for providing sustenance to TKSLH (Song, 2016; Rescan, 2009).
Current fishing areas include the Bell-Irving River at its confluence with Treaty Creek and Snowbank Creek,
Meziadin Lake, Cranberry River, and Oweegee Creek (Rescan, 2013b; Rescan, 2009). A 2013 survey of
TSKLH found that Chinook and sockeye salmon are consumed by TSKLH members two to three times per
week throughout the year (Rescan, 2013b). Steelhead salmon and Dolly Varden are eaten less than once a
week on average, while eulachon grease is consumed two to three times a week with dried meat (Rescan,
2013b).
Dolly Varden char and coast range sculpin are the only fish species present in Bitter Creek within the
Project area. Although fishing is possible in the Bitter Creek valley or the Red Mountain Project area, the
Province is not aware of any information indicating that TSKLH historically or currently use the Bitter Creek
valley or the Red Mountain Project area for fishing activities.
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Impacts of Red Mountain to Fishing Due To Changes in Access in the Bitter Creek Valley
The EAO’s assessment includes consideration of potential impacts to TSKLH’s ability to fish in the
Red Mountain Project area resulting from project-related changes in access to the Bitter Creek valley.
There is currently no road access to the Bitter Creek valley. The previously constructed road extending
from Highway 37A has been deactivated and is currently inaccessible.
As noted in the previous section on hunting and trapping, the Access Road is the only land-based entry and
exit corridor to the Red Mountain Project area. The Access Road consists of an existing deactivated road
that would be re-built and extended by a new road to the Mine Site and used during all phases of
Red Mountain, including:
• Thirteen km of re-activated (upgraded) road connecting with Highway 37A and following the
Bitter Creek valley to Bromley Humps; and
• Two km of new road connecting to Bromley Humps and the Mine Site.
All Red Mountain roads would be closed to the public, including private vehicles (snowmobile, all-terrain
vehicles, and so forth) and all foot traffic, with the possible exception of individuals with existing rights to
access the Bitter Creek valley. Road use would be restricted only to people required for Project
Construction, Operations and maintenance. Only authorized vehicles would be able to proceed through
the gated entrance to the Access Road at the intersection with Highway 37A. Red Mountain-related traffic
would be at its peak during Construction and Operations and significantly less during Closure and
Post-Closure.
The Application states that IDM would develop, in consultation with the appropriate parties, an Access
Management Plan to manage access to the Red Mountain Project area that considers:
• Individuals’ safety with respect to an active mining project;
• Aboriginal and Treaty rights in the Red Mountain Project area;
• Existing tenured or licensed activities in the Red Mountain Project area; and
• Existing recreational values in the Red Mountain Project area.
Access and use by members of the public would be reviewed and authorized by IDM in consultation with
Aboriginal Groups and stakeholders. Use of the Access Road would require attendance of an orientation
meeting that includes acceptable uses of the Access Road, laws, and regulations, IDM commitments, and
requirements of the BC Environmental Assessment Certificate and other permit stipulations.
A gate would be installed at the intersection with Highway 37A and personnel would control vehicle access
to Red Mountain to those that are authorized. Authorized frequent users may be provided with a key;
infrequent authorized users may be provided with a temporary key.
Changes in access due to Red Mountain development may limit or reduce TSKLH’s ability to access the
Bitter Creek valley for fishing activities due to safety considerations and disturbance. This effect is
anticipated to occur during Construction, Operations and Closure. Measures proposed by IDM to avoid,
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minimize and mitigate the potential effects of Red Mountain on TSKLH’s Aboriginal Interests related to
fishing are described in the Application (Chapter 25, Section 25.6).
IDM’s proposed Access Management Plan and Aquatic Effects Management and Response Plan
(Application Chapter 29) include mitigation measures for minimizing potential Red Mountain effects on
fish and fish habitat and fishing activities. Fishing and hunting by Red Mountain employees, contractors
and consultants would be prohibited. IDM would discuss the appropriate implementation of this policy
and the Access Management Plan with Aboriginal Groups and stakeholders.
Impacts of Red Mountain to Fishing Due To Changes in the Cultural Value in the Bitter Creek Valley
The EAO’s assessment includes consideration of potential impacts to TSKLH’s ability to fish in the
Red Mountain Project area resulting from project-related changes to the cultural value in the Bitter Creek
valley. Changes to the cultural value of the Bitter Creek valley resulting from project-related changes to Air
Quality, Visual Quality, and Noise VCs may result in a decrease in the cultural value and potential
avoidance of the area by TSKLH members for fishing activities.
Impacts of Red Mountain to the Fish and Fish Habitat VC
Potential impacts of Red Mountain on TSKLH’s ability to harvest fish for traditional purposes due to
residual effects to the Fish and Fish Habitat VC are limited to Red Mountain effects to aquatic resources
and fish habitat for Dolly Varden char in Bitter Creek, including:
• Aquatic Resources:
o Reduced abundance and diversity of periphyton and benthic invertebrates due to habitat
loss, decreased surface water quality, decreased sediment quality and changes in
streamflow;
• Fish and Fish Habitat:
o Reduced habitat quantity and quality due to instream and riparian habitat loss or alteration,
increased streamflow and decreased surface water quality; and
o Reduced abundance and distribution of Dolly Varden char in Bitter Creek due to reduced
abundance, diversity and quality of periphyton and benthic invertebrates.
Additional information regarding potential Red Mountain effects, proposed mitigation measures and the
EAO’s characterization of residual effects to the Fish and Fish Habitat VC is provided in Part B, Section 11 of
this report.
There would be no fish habitat loss from the mine infrastructure in Bromley Humps or the Mine Site
because there are no fish bearing watercourses within these areas. There is potential for loss of
approximately 1.05 ha of fish habitat and of 2.7 ha of riparian habitat (2.7 ha) in Bitter Creek as a result of
construction of the Access Road. Loss of fish habitat in Bitter Creek associated with construction of the
access road re-alignment would require a Fisheries Act authorization from DFO, which would include
requirements for habitat offsetting with the goal to maintain or improve the ongoing productivity of the
Dolly Varden char population in Bitter Creek. The magnitude of the residual effect for reduced fish habitat
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quality and quantity is anticipated to be low.
No residual effects are anticipated on bull trout, eulachon, or salmon species as they do not occur in the
LSA, or in Bitter Creek where the access road re-alignment is proposed. There are no residual effects
expected to fish and fish habitat in the Bear River due to Red Mountain effects in Bitter Creek.
An increase in winter (January and December) flow of approximately five percent is predicted for
Bitter Creek during Operations, due to mine discharge into Goldslide Creek. Dolly Varden char egg
incubation occurs over the winter period, during low flow, and increases in flow in Bitter Creek could result
in adverse effects on incubating eggs and fry emergence timing by flushing eggs or fry downstream.
Increased winter flows may also increase the availability of overwintering habitat for juvenile Dolly Varden
char in Bitter Creek.
The magnitude of the residual effects for reduced abundance and distribution of the Dolly Varden char
population in Bitter Creek is anticipated to be low to moderate due to habitat loss, reduced sediment
quality and surface water quality, and reduction in periphyton or benthic invertebrate abundance.
In consideration of IDM’s proposed mitigation measures including an Aquatic Effects Management and
Response Plan, the conditions the EAO is proposing (including Condition 14 Construction Environmental
Management Plan, Condition 24 Access Management Plan, Condition 31 Water Quality Management, and
Condition 33 Aquatic Effects Monitoring Plan), and provincial and federal regulatory requirements (for
example, BC Environmental Management Act, Fisheries Act), the EAO concludes that Red Mountain is not
likely to result in significant residual effects on Fish and Fish Habitat. The residual effects to Fish and Fish
Habitat would be limited to the Bitter Creek watershed, long-term in duration throughout all Project
phases, and reversible upon completion of fish habitat offsetting and reclamation of Red Mountain.
Based on the nature of Red Mountain, the conditions the EAO is proposing, the lack of significant residual
effects to fish and fish habitat with effects limited to Dolly Varden char habitat in Bitter Creek, and the
potential impacts to TSKLH’s possible use of Bitter Creek for fishing activities (including changes in access
and the cultural value of the Bitter Creek valley), the EAO concludes that Red Mountain would result in a
negligible to minor impact to TSKLH’s ability to harvest fish.

18.5.3 GATHERING
Historically, TSKLH collected berries for consumption and for trade with neighboring groups. TSKLH traded
soapberries with other Indigenous groups in exchange for herring eggs and seaweed (Rescan, 2013b).
TSKLH encouraged the growth of berries through conducting controlled burns, commonly on south facing
slopes (Rescan, 2013b). This practice was discontinued as it is prohibited by the provincial government
(Rescan, 2013b).
The Gunanoots indicated that they had previously maintained a berry harvesting area on the west side of
Meziadin Lake through controlled burning. David Gunanoot, son of Simon Gunanoot, noted that his
Assessment Report

August 28, 2018

370
family’s burning activities at Meziadin Lake resulted in blueberry patches and created habitat for moose
(McLeod & McNeil, 2004). Since the discontinuation of controlled wildfires, berry harvesting has moved
into clear-cuts, which TSKLH notes are less reliable locations because the areas quickly regrow (Rescan,
2013b).
TKSLH indicate that they continue to harvest berries, plants and mushrooms throughout their asserted
traditional territory. Berry species harvested include huckleberries, blueberries, soapberries and
cranberries (Rescan, 2009). Important plant species harvested include fiddleheads, dandelions, yarrow,
devil’s club and willow (Song, 2016). TSKLH have described contemporary berry picking and plant
harvesting in areas around Bell II, Bowser Lake, Bell I, north of Mount Bell-Irving, Meziadin Lake,
Meziadin Junction and along the Nass River north of Cranberry Junction (Rescan, 2009).
Although traditional use activities associated with gathering is possible in the Bitter Creek valley or the
Red Mountain Project area, the Province is not aware of any information indicating that TSKLH historically
or currently use the Bitter Creek valley or the Red Mountain Project area for gathering activities.
Impacts of Red Mountain to Gathering Due To Changes in Access in the Bitter Creek Valley
The EAO’s assessment includes consideration of potential impacts to TSKLH’s ability to gather in the
Red Mountain Project area resulting from project-related changes in access to the Bitter Creek valley.
There is currently no road access to the Bitter Creek valley. The previously constructed road extending
from Highway 37A has been deactivated and is currently inaccessible.
As noted in the previous sections, the Access Road is the only land-based entry and exit corridor to the
Red Mountain Project area. The Access Road consists of an existing deactivated road that would be re-built
and extended by a new road to the Mine Site and used during all phases of Red Mountain, including:
• Thirteen km of re-activated (upgraded) road connecting with Highway 37A and following the
Bitter Creek valley to Bromley Humps; and
• Two km of new road connecting to Bromley Humps and the Mine Site.
All Red Mountain roads would be closed to the public, including private vehicles (snowmobile, all-terrain
vehicles, and so forth) and all foot traffic, with the possible exception of individuals with existing rights to
access the Bitter Creek valley. Red Mountain road use would be restricted only to people required for
Project Construction, Operations and maintenance. Only authorized vehicles would be able to proceed
through the gated entrance to the Access Road at the intersection with Highway 37A.
Red Mountain-related traffic would be at its peak during Construction and Operations and significantly less
during Closure and Post-Closure.
The Application states that IDM would develop, in consultation with the appropriate parties, an Access
Management Plan to manage access to the Red Mountain Project area that considers:
• Individuals’ safety with respect to an active mining project;
• Aboriginal and Treaty rights in the Red Mountain Project area;
Assessment Report

August 28, 2018

371
•
•

Existing tenured or licensed activities in the Red Mountain Project area; and
Existing recreational values in the Red Mountain Project area.

Access and use by members of the public would be reviewed and authorized by IDM in consultation with
Aboriginal Groups and stakeholders. Use of the Access Road would require attendance of an orientation
meeting that includes acceptable uses of the Access Road, laws and regulations, IDM commitments, and
requirements of the BC Environmental Assessment Certificate and other permit stipulations. A gate would
be installed at the intersection with Highway 37A and personnel would control vehicle access to
Red Mountain to those that are authorized. Authorized frequent users may be provided with a key;
infrequent authorized users may be provided with a temporary key.
Changes in access due to the development of Red Mountain may limit or reduce TSKLH’s ability to access
the Bitter Creek valley for gathering activities due to safety considerations and disturbance. This effect is
anticipated to occur during Construction, Operations and Closure. Measures proposed by IDM to avoid,
minimize and mitigate the potential effects of Red Mountain on TSKLH’s Aboriginal Interests related to
gathering are described in the Application (Chapter 25, Section 25.6).
IDM’s proposed Access Management Plan and Vegetation and Ecosystems Management Plan (Application
Chapter 29) include mitigation measures for minimizing potential Red Mountain effects on vegetation and
ecosystems.
Impacts of Red Mountain to Gathering Due To Changes in the Cultural Value in the Bitter Creek Valley
The EAO’s assessment of potential impacts to TSKLH’s traditional use activities for gathering includes
consideration of project-related changes to the cultural value in the Bitter Creek valley. Changes to the
cultural value of the Bitter Creek valley resulting from project-related changes to Air Quality, Visual
Quality, and Noise VCs may result in a decrease in the cultural value and potential avoidance of the area by
TSKLH members for gathering activities.
Impacts of Red Mountain to the Vegetation and Ecosystems VCs
Potential impacts of Red Mountain on TSKLH’s ability to harvest plants for traditional purposes due to
residual effects to the vegetation and ecosystems VCs (Section 9 of this Report), including:
• Loss and alteration of ecosystem abundance, distribution, and/or function; and
• Loss or alteration to known occurrences of plant species or ecosystems.
In consideration of IDM’s proposed mitigation measures, including a Vegetation and Ecosystems
Management Plan, and the conditions the EAO is proposing (including Condition 24 Access Management
Plan, and Condition 14 Construction Environmental Management Plan including vegetation and
ecosystems management), the EAO concludes that Red Mountain is not likely to result in significant
residual effects on vegetation and ecosystems VCs. The residual effects would be limited to the
Bitter Creek valley, long-term in duration throughout all Red Mountain Project phases, and reversible upon
reclamation of Red Mountain.
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Based on the nature of Red Mountain, the EAO-proposed conditions, the lack of significant residual effects
to the vegetation and ecosystems VCs, potential impacts to TSKLH’s possible use of the Bitter Creek valley
for gathering (including changes in access and the cultural value of the Bitter Creek valley), the EAO
concludes that Red Mountain would result in a negligible to minor impact to TSKLH’s ability to harvest
plants.

18.5.4 CULTURALLY IMPORTANT SITES AND TRAILS
TSKLH knowledge holders have documented several trails in the vicinity of Red Mountain Project (Rescan,
2013; Rescan, 2009; ERM Rescan, 2014). The trails were used to travel long distances, to access resource
harvesting areas, and to meet with other Indigenous groups for trade (ERM Rescan, 2014; Rescan, 2013).
Four historic trails are reported to originate in Stewart:
• From Stewart to Meziadin Lake, along the Bear and Strohn rivers (the route of Highway 37A);
• From Stewart to Bowser Lake, via the Salmon River to Silver Creek and Summit Lake, and over the
Salmon Glacier;
• From Stewart to Bowser River, following Bear River to American Creek, which leads to
Bowser River; and
• From Stewart to the Bell-Irving River and a cabin, from the Strohn River, to Surprise Creek, to
Surveyor’s Creek, which led to the Bell-Irving River (ERM Rescan, 2014).
In the early 20th Century, TSKLH continued to travel in the Stewart area. In the 1950s, Gerry Gunanoot, a
descendant of Simon Gunanoot, described a travel route from Hanna Ridge to the top of Meziadin Lake,
along a glacier bed, and then approximately 22 km to the eastern extent of a winter road from Stewart.
Another historical travel route described by Jessie (Lumm) Sterritt in a 1980 interview was from
Prince Rupert to Stewart by boat and then by foot overland to Bowser Lake (ERM Rescan, 2014).
Meziadin Lake was also a summer trading location where Tsetsaut and other Indigenous groups would
meet annually (Rescan, 2013). A village known as Laxandzok (or Laxanjok) was located downstream from
the falls on the Meziadin River (ERM Rescan, 2014). The village was also known to be the location of
battles between Gitanyow and Tsetsaut (Rescan, 2013). When Johnson Nagun and Simon Gunanoot lived
at Meziadin Lake, it is believed their cabin was located at the old village site (ERM Rescan, 2014).
Jessie (Lumm) Sterritt stated that she frequently camped at Meziadin Lake, and that there were many
cabins built and occupied by TSKLH descendants (Rescan, 2009).
During traditional knowledge and use interviews for the NTL Project, TSKLH identified current use of
historic trails for accessing hunting and trapping areas and cabins around Meziadin Lake, along the
Bell-Irving River, Bowser Lake, Teigen Lake and Highway 37 (Rescan, 2009). Currently TSKLH members
utilize and maintain a series of cabins along the Highway 37 corridor between the Snowslide Range and the
Oweegee Range, at Skowill Creek, at Bowser Lake, Bell II and Meziadin Lake (Rescan, 2009; Rescan, 2013).
None of these areas are within the Red Mountain Project area.
The Province is not aware of any information indicating TSKLH has any culturally important sites or trails in
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the Bitter Creek valley or the Red Mountain Project area.
In consideration of Red Mountain’s effects to changes in access in the Bitter Creek valley, IDM’s proposed
mitigation measures including an Access Management Plan, the conditions EAO is proposing (including
Condition 24 Access Management Plan, and Condition 14 Construction Environmental Management Plan,
including archaeological and heritage resource management and implementation of a Chance Find
Procedure), and no culturally important sites or trails identified within the Project area, the EAO concludes
that Red Mountain would have a negligible impact to TSKLH’s culturally important sites and trails.

18.6

CONCLUSION

The EAO determined that:
• The process of consultation has been carried out in good faith, with the intention of substantially
addressing specific concerns expressed TKSLH;
• The process of consultation was appropriate and reasonable in the circumstances;
• The EAO, on behalf of the Crown, has made reasonable efforts to inform itself of the impacts
Red Mountain may have on TSKLH Aboriginal Interests (and by way of sharing a draft copy of this
Report, it is communicating its findings to TKSLH); and
• The EAO provided opportunities for TSKLH to review and provide suggestions on measures that
would avoid or mitigate effects of Red Mountain on TSKLH’s Aboriginal Interests.
The EAO concludes, based on consideration of the record of consultation with TSKLH, that the Crown’s
duty to consult and appropriately accommodate the potential impacts of Red Mountain on
TSKLH’s Aboriginal Interests has been adequately fulfilled.
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19 CONCLUSIONS
Based on:
•

Information contained in IDM’s Application and supplemental information provided during the
Application Review;

•

IDM’s and the EAO’s efforts at consultation with Aboriginal Groups, federal, provincial and local
government agencies, the United States federal and state agencies, and the public and IDM’s
commitment to ongoing consultation;

•

Comments on Red Mountain made by Aboriginal Groups, federal, provincial and local government
agencies, the United States federal and state agencies as members of the EAO’s Working Group,
and IDM’s and the EAO’s responses to these comments;

•

Comments on Red Mountain received during the public comment period, and IDM’s response to
these issues;

•

Issues raised by Aboriginal Groups and NLG regarding the potential impacts of Red Mountain and
IDM’s response and best effort to address these issues;

•

The design of Red Mountain as specified in the EAO’s proposed Schedule A (CPD) of the EAC to be
implemented by IDM during all phases of Red Mountain; and

•

Mitigation measures identified as proposed conditions in the EAO’s Schedule B (TOC) of the EAC to
be undertaken by IDM during all phases of Red Mountain.

The EAO is satisfied that:
•

The EA process has adequately identified and assessed potential adverse environmental, economic,
social, heritage and health effects of Red Mountain, having regard to the proposed conditions set
out in Schedule B (TOC) to the EAC, if issued;

•

Consultation with Aboriginal Groups, NLG, government agencies and the public has been
adequately carried out and that efforts to consult with Aboriginal Groups and NLG would continue
on an ongoing basis;

•

Issues identified by Aboriginal Groups, NLG, government agencies and members of the public,
which were within the scope of the EA, were adequately and reasonably addressed during the
Application Review;

•

Practical means have been identified to prevent or reduce any potential adverse environmental,
social, economic, heritage or health effects of Red Mountain such that no direct or indirect
significant adverse effect is predicted or expected;

•

The potential for adverse impacts to asserted and established Aboriginal Interests have been
avoided, minimized or otherwise accommodated to an acceptable level; and
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•

The EAO has met the obligations set out in Chapter 10 of the Nisga’a Final Agreement, and
potential adverse environmental effects on residents of Nisga’a Lands, Nisga’a Lands, or Nisga’a
interests have been identified and where appropriate prevented or mitigated.
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PART E: SUMMARY OF ENVIRONMENTAL MANAGEMENT PLANS AND FOLLOWUP PROGRAMS

20 SUMMARY OF ENVIRONMENTAL MANAGEMENT PLANS
Environmental Management Plans (EMPs) would be required for different phases of the Project to
minimize adverse environmental effects throughout Red Mountain’s lifespan. The plans provide a
framework to communicate and implement mitigation measures and to support compliance with
applicable legislation, terms and conditions of permits, approvals, and authorizations in relation to
Red Mountain, including an EAC, if issued.
The EMPs would be developed in consultation with appropriate regulatory agencies, Aboriginal Groups,
and key stakeholders, as required.
This section provides a brief summary of each EMP identified in the Application (Volume 5, Chapter 29),
and EMPs that were proposed during the Environmental Assessment Process in response to Working
Group comments. The EAO also proposes EMPs to address Project effects raised during Application
Review; these EMPs would be legally-binding as part of the EAO’s proposed Table of Conditions for
Red Mountain. In some cases, the EMPs in this chapter may be superseded by those in the proposed
Table of Conditions, should an EAC be granted.
Environmental Management System
The Environmental Management System (EMS), together with the environmental policy that IDM would
develop, would provide the framework within which the various EMPs would be developed and
implemented. The EMS would be the system through which IDM would ensure that the conditions set at
the time of authorization and all legal requirements are met.
Adaptive Management Plan
The Adaptive Management Plan would describe the framework under which all other management plans
would operate with respect to adaptive management. Adaptive management is a systematic approach for
continuously improving environmental management practices by learning from management outcomes.
Adaptive management provides flexibility to identify and implement new mitigation measures or to modify
existing mitigations throughout the life of a project.
Access Management Plan
The Access Management Plan (AMP) would describe the management of mine traffic, mine road
maintenance, road safety, and environment along the transportation route and on the Access Road. The
objectives of the AMP are to ensure that the Access Road is designed, maintained and used in a manner
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that is safe for road users; that the potential for adverse effects on the environment are reasonably
mitigated; and to ensure that existing provincial roads, which form part of the transportation route, are
used in a safe manner.
Air Quality and Dust Management Plan
The Air Quality and Dust Management Plan (AQDMP) would describe mitigation, monitoring and
management measures for air quality and fugitive dust-related adverse effects from Red Mountain’s
mining activities and air emission sources. It would describe the applicable legislation and standards
relevant to air emissions, and mitigation measures to control air quality effects from the mine, including
industry BMPs to reduce air and fugitive dust emissions. The AQDMP would include details relating to air
quality monitoring, contingency measures, inspections, reporting and continual improvement initiatives.
Aquatic Effects Management and Response Plan
The Aquatic Effects Management and Response Plan (AEMRP) would describe mitigation, monitoring, and
adaptive management measures to minimize the risk of effects to the aquatic environment VCs, including:
aquatic resources, fish and fish habitat, water quality, hydrology, sediment quality and aquatic resources.
The AEMRP would include an Aquatics Effects Monitoring Program that would provide feedback on the
effectiveness of mitigation during all phases of Red Mountain.
The AEMRP would be focused on potential effects to the aquatic receiving environment, specifically the
Bitter Creek watershed, including Goldslide Creek and Bitter Creek, and far-field effects in the Bear River as
mine water would be discharged to Goldslide Creek and Bitter Creek.
The AEMRP would describe applicable legislation, including the federal Fisheries Act –MMER which
requires an environmental effects monitoring program for discharge of mine effluent to fish-bearing
waters. The MMER includes discharge limits to protect water quality, fish, fish habitat, and the use of
fisheries resources. The AEMRP would also include monitoring of mine effluent and the receiving
environment as required by discharge permits under the BC Environmental Management Act.
The AEMRP would also identify management response measures (for example, additional assessment,
monitoring and mitigation) that would be implemented in response to a change in the receiving
environment. The AEMRP would be closely linked to the Surface Water Management Plan (SWMP) and
Erosion and Sediment Control Plan (ESCP) as these plans include management and monitoring of water
within the mine site prior to release to the receiving environment. Groundwater monitoring is also
included as part of the SWMP and ESCP.
Avalanche Management Plan
Prior to construction, IDM would complete an Avalanche Management Plan that includes the operational
procedures to be used during the Project. This plan would include a wildlife component with associated
mitigation measures to reduce potential for effects on wildlife, in particular, mountain goat.
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Within the Avalanche Management Plan, mitigation measures to address risk based on specific avalanche
control areas would be provided similar to the approach completed for the Brucejack Mine (Mountain
Goat Management Plan − May 2016). The effects assessment assumes the following mitigation approaches
are applied:
• Minimize flights within 2 km horizontal setback and 500 m vertical separation from the UWR;
winter suitable goat habitat) as much as feasible and weather permitting;
• Use established flight paths, designed to minimize overlap with mountain goat UWR, and keep
helicopters below mountain goats as much as feasible;
• Use topographic barriers to separate helicopters from mountain goats; and
• Avoid flying directly towards, hovering near, or landing near goats.
The operational Avalanche Management Plan would include a survey protocol associated with each type of
avalanche control (for example, hand blasting, helicopter deployed) expected to be use for Red Mountain
to ensure the site is clear of people or wildlife prior to detonation.
IDM would implement a monitoring plan, to be provided in the Avalanche Control Plan, to assess potential
effects of Red Mountain on mountain goat. These data would be shared with the Province and the NLG as
a contribution to improve understanding of the cumulative effects of avalanche control on mountain goat
(see response to ID 228.2). The monitoring plan would include conducting regular (semi-annual) goat
surveys and providing results to support regional data on the goat population in addition to providing the
basis for monitoring and adaptive management of potential effects of Red Mountain on mountain goats.
Community Involvement Plan
The Community Involvement Plan would outline the process IDM would follow in order to meet its
commitments to community members, stakeholders, and the public during all phases of Red Mountain.
IDM would work with local community members, stakeholders, and the public to maximize the positive
economic benefits of Red Mountain that would flow to their communities. The purpose of this plan is to
outline IDM’s commitment to community involvement and the methods of communication that IDM
would undertake throughout the life of Red Mountain to achieve the goal of maintaining mutually
respectful and beneficial relationships with local community members, stakeholders and the public.
Cultural and Heritage Resources Protection Plan
The Cultural and Heritage Resources Protection Plan would include mitigation measures to protect against
the disturbance of potential unidentified archaeological, paleontological, heritage or cultural resources
encountered within or adjacent to the Project footprint during Construction, Operation and Closure. The
plan would outline a procedure to discover any previously unidentified archaeological, paleontological,
heritage, or cultural resource; and ensure sites are preserved, recorded and protected while minimizing
disruption to Red Mountain activities in the area.
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Emergency Response Plan
The Emergency Response Plan (ERP) would describe potential emergency scenarios that would require
action to reasonably mitigate (avoid and minimize) human health and environmental hazards. The ERP
would provide direction on the prompt, effective, and organized emergency response to reduce the
consequences and severity of potential accidents, malfunctions and unplanned events.
The objective of the ERP is to have a system in place in the event of an emergency situation for the
protection of life, property/equipment, or environment for the Mine Site, Bromley Humps area (Process
Plant and TMF, and the interconnecting access roads during all phases of Red Mountain.
The ERP would outline the procedures that are essential for effective and timely management of an
emergency, contain all the elements required in the ‘Mine Emergency Response Plan Guidelines for the
Mining Industry’ (Ministry of Energy, Mines and Natural Gas 2013), include the emergency preparedness
and response plans for tailings storage facilities, and include affected communities and Indigenous Groups
in the identification of potential hazards, emergency communications, and responses.
Erosion and Sediment Control Plan
The Erosion and Sediment Control Plan (ESCP) would describe mitigation measures to minimize the risk of
erosion and control sediment transport during all phases of Red Mountain. The ESCP would provide
direction on the planning, prevention, and response and management strategies that would be
implemented for soil erosion and sediment transport. The overall objectives of the ESCP are to: minimize
the disturbance of existing vegetation and soil; prevent erosion (water and wind); and prevent sediment
from entering waterbodies.
Explosives Management Plan
The Explosives Management Plan would address transportation, storage, and use of explosives during
relevant phases of Red Mountain. The purpose of the Explosives Management Plan is to ensure explosives
are transported, stored, manufactured, and used in a safe and secure manner to not cause unintended
negative effects. The objective of the plan is to have no accidental release to the environment and cause
no accidental harm to property or persons.
Fuel Management Plan
The Fuel Management Plan (FMP) would address transportation, handling, and storage of diesel, gasoline,
propane, and jet fuel during all phases of Red Mountain. The FMP would include mitigation measures to
protect the environment from potential fuel spills, including implementation of procedures for
transportation, storage, and handling of fuel products; procedures for inspection, documenting, and
reporting; and procedures for review and continual improvement of the FMP throughout the mine life.
Response to fuel spills and emergencies would be addressed under the Spill Contingency Plan and the
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Emergency Response Plan, respectively.
Hazardous Materials Management Plan
The purpose of the Hazardous Materials Management Plan (HMMP) is to provide a framework for the
management of hazardous materials, including performance objectives to be achieved and safe practices
and procedures to be employed. The goal of the HMMP is to protect human health, safety, and the
environment, including aquatic and terrestrial species and their habitats, from adverse effects from
harmful hazardous materials.
The applicable hazardous materials classifications under the Transportation of Dangerous Goods Act
(1992) which are included in the HMMP are: Class 2 – Gases; Class 3 – Flammable liquids;
Class 4 - Flammable solids; Class 5 – Oxidizing substances and organic products; Class 6 – Poisonous (toxic)
and infectious substances; Class 8 – Corrosives; and Class 9 – Miscellaneous products or substances.
Health and Social Services Plan
The purpose of the Health and Social Services Plan (HSSP) is to address two potential effects of
Red Mountain on the community of Stewart. First, the proximity of the workforce to the community of
Stewart has the potential to place demands on the limited health and social resources available to this
remote community with implications for local residents. Second, there is a potential for the development
or worsening of social and related health issues in Stewart that are linked directly or indirectly to
Red Mountain and its workforce.
The HSSP outlines IDM’s commitment to working with the NHA, service providers and other stakeholders
to support the delivery of sufficient and appropriate social and health services to employees, families, and
local community members and to avoid and minimize the adverse effects of Red Mountain on health and
social services.
Housing Monitoring and Management Plan
The purpose of the Housing Monitoring and Management Plan is to minimize potential effects of
Red Mountain’s workforce on the community of Stewart during all phases of Red Mountain due to the
limited housing stock in Stewart. The plan would include consideration for vulnerable populations (for
example, single parent families, seniors, individuals with disabilities) to reduce effects of Red Mountain on
housing availability and affordability.
Landslide Risk Management Plan
A Landslide Risk Management Plan would be developed for the Construction and Operation phases of
Red Mountain to evaluate and manage risk of impact to the Project from landslides. IDM has previously
proposed that measures outlined in the Landslide Risk Management Plan would include measures to
monitor risk to workers, detailed design consideration related to infrastructure location, and design
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features to shut-off flow of tailings in the event that the pipeline is ruptured by a landslide.
Local Procurement Plan
The Local Procurement Plan (LPP) would outline IDM’s proposed approach to maximize local procurement
opportunities during all phases of Red Mountain. IDM is committed to maximizing local benefits realized
from Red Mountain, including the engagement and contracting of local and regional suppliers. The
objective of this LPP is to establish a fair and transparent process that would facilitate and encourage the
participation of local businesses and contractors, especially during the Construction and Operation phases.
Material Handling and Metal Leaching/Acid Rock Drainage Plan
The Material Handling and Metal Leaching/Acid Rock Drainage Management Plan (MHMP) would outline
IDM’s plan to manage the following materials at Red Mountain: ore; waste rock; talus rock quarried for use
as mine backfill; construction aggregate extracted from borrow pits/quarries; and construction materials
associated with rock cuts along the Access Road.
The main environmental considerations related to these materials include:
• Potential for the materials to leach metals and/or generate acidic conditions, resulting in adverse
quality runoff reporting to local receiving waters; and
• Potential for dust emissions associated with handling, transporting and stockpiling the materials.
The MHMP plan outlines the applicable legislation and the environmental protection measures to be
implemented and proposed monitoring to confirm the effectiveness of the mitigation strategies. This plan
applies to the Construction and Operation phases.
Medical and Health Services Plan
The purpose of the Medical and Health Services Plan is to mitigate effects of Red Mountain on local
medical and health services, which have insufficient capacity for medical and ambulance services to
accommodate population growth and increase in acute cases. The plan would include details related to
plans for non-urgent care (beyond occupational and workplace injury), establish a process for coordination
of program delivery with NHA, include health promotion plans (for example, communicable diseases),
monitoring and reporting. This plan applies to all phases of the mine life.
Noise Abatement Plan
The Noise Abatement Plan would describe mitigation and management measures for noise-related
adverse effects from mining activities during the Construction and Operation phase. It defines mitigation
measures and industry BMPs to control noise effects from the mine and identifies noise criteria that would
trigger further mitigation and adaptive management measures if exceeded. The plan focuses on limiting
the effects from Red Mountain noise sources to adhere to the guidance from the Environmental Code of
Practice for Metal Mines (Environment Canada 2009).
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Occupational Health and Safety Plan
The Occupational Health and Safety Plan (OHSP) would describe how IDM intends to minimize to an
acceptable level the risk of adverse effects to the health and safety of workers during all phases of
Red Mountain. The OHSP addresses the management objectives, applicable legislation and guidelines,
controls, monitoring, and roles and responsibilities that would be implemented as practicable to avoid and
minimize the risk of occupational health and safety hazards at Red Mountain’s workplace, for the life of
Red Mountain.
Selenium Management Plan
A Selenium Management Plan would be developed and implemented by IDM due to the fact that selenium
is predicted to be elevated (that is, higher than ALGs) downstream of the mine (due to its presence in
waste rock) and that selenium would be monitored in effluent and in various compartments of the
receiving environment as part of the Aquatic Effects Monitoring Program (for example, receiving waters,
periphyton, benthic and fish tissue).
Site Water Management Plan
The Site Water Management Plan (SWMP) would outline IDM’s mitigation and monitoring strategies to
manage surface water at Red Mountain site during Construction, Operation and Closure.
Two types of surface water are identified in the SWMP:
• Contact water, which is affected by mine workings or disturbed areas (groundwater inflows from
the underground mine, waste rock, ore stockpile, quarry areas, tailings, laydown areas, etc.); and
• Non-contact water, which is runoff from undisturbed areas.
The objectives of the SWMP are to:
• Divert all non-contact water, as technically possible, around the Project footprint to Bitter Creek,
Otter Creek, or Goldslide Creek, or their tributaries;
• Collect all contact water that does not meet TSS or other water quality objectives and direct it to
collection ponds;
• Safely release water that meets TSS and water quality objectives; and
• Utilize groundwater dewatering systems to allow underground mining operations to progress
safely.
Water would be managed with the objective to minimize erosion in areas disturbed by mining activities
and prevent the release of untreated contact water.
During the Operation phase, the TMF would be used to manage tailings solids and supernatant water from
the slurry tailings discharge process. Contact runoff water in the TMF area would be routed to the TMF via
appropriate grading of the areas, or with pumping. The TMF would have a geomembrane liner to minimize
seepage, and seepage from the facility would be collected in sumps and pumped back to the TMF.
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Collected runoff from the Process Plant area, Run of Mine stockpile, and seepage from the facility would
be managed in the TMF prior to being used in the Process Plant for mill water requirements or being
discharged if the volume is in surplus. Surplus water would be treated at the Water Treatment Plant as
detailed in the memo “Conceptual Mine Contact Water Treatment Process for Red Mountain” (SRK 2017).
The primary objectives of Closure and Reclamation activities would be to return the Red Mountain area to
a self-sustaining state, protecting the downstream environment and managing surface water.
Skills, Training, and Employment Plan
The Skills, Training, and Employment Plan would provide a framework for IDM’s commitment to
maximizing local benefits from Red Mountain, including the development of a planned approach and set of
measures to support skill development, training, and local employment. The purpose of the plan would be
to enhance and support employment opportunities and benefits of Red Mountain primarily for residents
of Stewart and the Nisga’a Villages, and secondarily for residents of regional communities. The plan would
be further developed in consultation with the community of Stewart, Nisga’a Nation, key training service
providers and stakeholders.
Social and Economic Management Plan
The Social and Economic Management Plan (SEMP) is a high-level strategic plan that would describe IDM’s
approach to monitoring and managing the potential social and economic effects of Red Mountain on the
local communities of Stewart and the Nisga’a Villages, with a specific focus on:
• Community health and wellbeing;
• Community safety;
• Community development and housing;
• Economic diversification;
• Community feedback mechanisms; and
• Monitoring of social and economic outcomes as measure of mitigation and management
effectiveness.
The SEMP would work in parallel with the related social and economic management plans for
Red Mountain, including: Community Involvement Plan; Health and Social Services Plan; Occupational
Health and Safety Plan; Local Procurement Plan; and Skills, Training, and Employment Plan.
Spill Contingency Plan
The Spill Contingency Plan (SCP) would describe measures to minimize the risk of a spill of fuel, dangerous,
and hazardous materials (for example, reagents, contained liquid waste, chemicals, and so forth), and the
controls in place to respond to an emergency spill during the life of Red Mountain.
This plan would address spills, releases, or discharges of hydrocarbon or other contaminants to land, water
and snow. Protecting the environment and people from the potential effects of emergency spills would
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require the implementation of procedures for transportation, storage, and handling of dangerous or
hazardous materials; procedures for inspection, documenting, and reporting; and procedures for review
and continual improvement of this plan throughout the mine life.
The SCP would outline the management strategy to be employed for the handling, transportation, and
storage of solid and liquid materials to minimize risk of spills that might cause adverse effects to the
biophysical and socioeconomic environment. It also would outline the course of action to be implemented
in the event of an accidental spill. These steps would include a provision as to how to assess an incident
safely and to implement an effective response with subsequent adaptive management and monitoring
which includes any safe and efficient corrective action.
Tailings Management Plan
The TMP would outline IDM’s strategies to manage tailings generated at Red Mountain. Red Mountain
would generate tailings that would be stored in a TMF.
The TMP would be updated prior to Construction to reflect relevant design changes resulting from detailed
engineering. It would also be refined throughout life of Red Mountain based on the outcome of
management reviews, incident investigations, regulatory changes, or other Project-related changes.
The primary objectives of tailings management activities are to ensure the long-term physical and chemical
stability of the tailings, and prevent contamination of groundwater and surface waters near the TMF.
The TMP plan would outline the:
• Applicable legislation and guidelines;
• Design basis and operating requirements of the TMF;
• Environmental protection measures to be implemented;
• Proposed monitoring to confirm the effectiveness of the mitigation strategies; and
• Responsibilities of IDM and its contractors.
This plan applies during the Construction and Operation phases of Red Mountain. At Closure, the TMF
would be reclaimed as described in the Application (Volume 2, Chapter 5).
Terrain and Soil Management Plan
The Terrain and Soil Management Plan (TSMP) describes mitigation measures to minimize effects to
Landforms and Natural Landscapes ICs. The objectives of the TSMP are to:
• Minimize soil loss;
• Minimize alteration of the soil resource so that ecologically valuable soil characteristics are
protected (including fertility, permeability, water holding capacity, biological diversity of the soil
microbe, and faunal community);
• Mitigate potential decreases in terrain stability; and
• Manage potential geohazards and associated terrain stability effects.
Assessment Report

August 28, 2018

386
Vegetation and Ecosystems Management Plan
The Vegetation and Ecosystems Management Plan (VEMP) would describe mitigation measures to
minimize effects to vegetation and ecosystems VCs. The purpose of the plan is to provide environmentally
responsible, realistic, and operationally feasible guidance for management related to vegetation and
ecosystems VCs during the Construction, Operation, Closure and Post-Closure phases. Vegetation and
ecosystems VCs included in the VEMP include:
• Ecologically viable soil;
• Alpine and parkland ecosystems;
• Old growth and mature forested ecosystems;
• Floodplain and wetland ecosystems;
• BC Conservation Data Centre (CDC) listed ecosystems; and
• Rare plants, lichens, and associated habitats.
Waste Management Plan
The Waste Management Plan (WMP) describes ways that IDM intends to reduce and manage waste for the
life of Red Mountain. The WMP provides direction on the waste management strategies that would be
implemented for non-hazardous and hazardous wastes, recyclables and treated sewage.
The objective of the WMP is to protect human health and to minimize potential adverse effects to the
environment from waste produced at Red Mountain site during Construction, Operation, Closure and
Post-Closure.
Wildlife Management Plan
The Wildlife Management Plan would outline the approach that IDM would take to minimize potential
effects on wildlife and wildlife habitat as a result of interactions with Red Mountain components or
activities. The Wildlife Management Plan would describe mitigation measures and BMPs to be
implemented to protect wildlife and wildlife habitat during all phases of Red Mountain.
The objectives of the Wildlife Management Plan are to:
• Minimize the effects of Red Mountain during all phases;
• Outline the development of monitoring programs to evaluate EA predictions and assess
effectiveness of mitigation measures; and
• Support an adaptive management approach to mitigation of potential project effects.
Some of the above plans would be required by provincial and federal agencies or authorities and a number
of the EAC conditions proposed by the EAO and discussed in other sections of this Report.
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20.1

MONITORING AND FOLLOW-UP PROGRAMS

The Application (Volume 5, Chapter 30) outlined monitoring and follow-up programs that would be
conducted through all phases of Red Mountain. It is expected that these plans would be modified and
refined through discussions with regulatory authorities during the mine permitting phase.
Monitoring programs are designed to provide early warning of changes in the environment that might be
of future concern. With these early warnings, additional mitigation measures can be implemented and the
appropriate EMP modified. This process of adaptive management is continuous and would occur
throughout all phases of Red Mountain.
Monitoring and follow-up programs identified in the Application include:
• Aquatic Effects Monitoring and Follow-up Program;
• Site Water Monitoring and Follow-up Program;
• Tailings Monitoring and Follow-up Program; and
• Wildlife Effects Monitoring and Follow-up Program.
The results of the follow-up programs would be reported in a technical summary report at a frequency to
be agreed upon in consultation with provincial and federal government agencies. Reporting under
individual EMPs would be undertaken according to the schedule outlined in those plans and any associated
permit conditions. The follow-up report would summarize how mitigation measures were implemented
and would comment on the effectiveness of these measures in reducing environmental and
socio-economic effects of Red Mountain. It would also identify areas where adaptive management
strategies were applied, whether those measures were effective, and if alternate measures were needed
to reduce the effects on the environment.
The follow-up monitoring reports would:
• Describe and assess the effectiveness of the methodology and actions taken to implement the
follow-up program;
• Provide results of the related EMPs to assist in tracking and verifying environmental trends and in
verifying the accuracy of Application/Environmental Impact Statement (EIS) conclusions related to
significance;
• Describe and assess the effectiveness of any additional mitigation measures taken to eliminate or
reduce effects unforeseen by the Application/EIS but identified by monitoring carried out as part of
either the standard EMPs or follow-up program;
• Identify any emerging negative trends likely attributable to Red Mountain identified by monitoring,
carried out as part of the standard EMPs, or follow-up program;
• Describe proposed revisions to the follow-up programs to address emerging negative trends or to
adjust monitoring programs, if required; and
• Verify the accuracy of the conclusions of the Application/EIS.
IDM would ultimately be responsible for developing and implementing the various monitoring and
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follow-up programs. As described in the Application (Chapter 29 – Summary of EMPs), IDM would appoint
individuals to positions that would play key roles in environmental management and monitoring of
Red Mountain. The Mine Manager would be responsible for ensuring implementation of and compliance
with all environmental policies, EMPs, environmental monitoring and follow-up programs.
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APPENDIX A: EA METHODOLOGY AND OVERVIEW OF
POTENTIAL EFFECTS
EA METHODS
In this Report, the British Columbia (BC) Environmental Assessment Office (EAO) assessed whether
Red Mountain is likely to have significant adverse environmental, economic, social, heritage and health
effects, including cumulative effects, having regard for the mitigation measures proposed in the
Application or otherwise developed through the provincial and federal Environmental Assessment (EA)
processes, in addition to conditions proposed by the EAO.
To conduct this assessment, the EAO followed the methods outlined in its Guideline for the Assessment of
Valued Components and Assessment of Potential Effects (2013). This section provides a brief summary of
the methodology followed. The methodological steps in BC’s EA process are shown in Figure 1.

Figure 12: The EAO’s EA Methods
EA in BC uses a values-based framework to promote a comprehensive, yet focused, understandable, and
accessible assessment of the potential effects of proposed projects. This framework relies on the use of
Valued Components (VCs) as a foundation for the assessment. VCs are components of the natural and
human environment that are considered by the Proponent, public, Aboriginal Groups, scientists and other
technical specialists, and government agencies involved in the assessment process to have scientific,
ecological, economic, social, cultural, archaeological, historical or other importance.
Appropriate VCs are identified and selected during the Pre-Application phase of the EA. Ultimately, the VCs
required to be in the Application are established by the EAO upon finalization of the Application
Information Requirements (AIR). Much of the early part of the Pre-Application phase is focused on
consultation on the VCs, intermediate components, key indicators, study area boundaries and technical
requirements with Working Group members (including Aboriginal Groups) and the public.
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INTERMEDIATE COMPONENTS
Intermediate Components (ICs) are part of the pathway between a proposed project and the ultimate
receptor.
For example, sediment-laden discharge from a project to a stream may adversely affect water quality and
benthic habitat and these changes may consequently affect the health and survival of fish that depend on
those habitat attributes. In this example, water quality and benthic habitat would be ICs and fish health
and survival would be the ultimate receptor, or the VC.
The EAO considered the potential effects of the changes to ICs through the assessment of VCs in this
Report:
• Air Quality;
• Groundwater Quality;
• Hydrogeology;
• Landforms and Natural Landscapes;
• Noise;
• Project-related Employment (direct and indirect);
• Project-related Traffic;
• Revenue to the Local Economy; and
• Visual Quality.
STUDY BOUNDARIES
Assessment boundaries serve to define the scope or limits of the assessment. They encompass the areas
within and times during which Red Mountain is expected to interact with the VCs (spatial and temporal
boundaries). These boundaries are discussed in the Application for each VC.
Spatial boundaries encompass the areas within which Red Mountain is expected to have potential effects
on the selected VCs. The study areas generally include the:
• Project footprint or Project Footprint Study Area – the area within which development of
temporary and permanent infrastructure is expected to occur;
• Mine Site Technical Study Area – the area that includes the mine, temporary waste rock pile
footprint, and areas where the water originates, at or near the Project, to where it drains or
discharges;
• Bromley Humps Technical Study Area – includes all the physical structures and mine activities in
and around Bromley Humps, and surface waters that could be affected by seepage of mine contact
water;
• Local Study Area (LSA) – varies by VC, the area surrounding and including the Project area, where
there would be reasonable potential for the proposed Project or Project-related activities to
interact with and potentially have an adverse effect on the VC; and
• Regional Study Area (RSA) – varies by VC, provides the regional context for the assessment of
potential Project-related effects within the LSA, in most cases encompassing the area within which
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potential residual adverse effects of Red Mountain would likely to cumulate with effects of other
project and activities. The cumulative effects assessment area may include the RSA as well as areas
outside of the RSA.
Temporal boundaries encompass the periods during which Red Mountain is expected to have potential
effects on selected ICs and VCs. The temporal phases discussed under each VC included:
• Construction - 18 months;
• Operations - 6 years;
• Closure - 5 years; and
• Post-Closure - 10 years.
ASSESSMENT OF VALUED COMPONENTS
For each selected VC (or grouping of VCs), the Application describes the existing conditions within the
study area in sufficient detail to enable potential Red Mountain-VC interactions to be identified,
understood and assessed. The description of existing conditions includes, as relevant, natural and/or
human-caused trends that may alter the environmental or socio-economic setting irrespective of the
changes that may be caused by Red Mountain or other projects and activities in the local area.
The assessment then considers the potential interactions of Red Mountain with the VC, and the potential
effects that could arise. These potential effects are identified and described, and an analysis is presented
of the potential adverse effects resulting from Red Mountain.
The assessment then describes the mitigation measures that would be incorporated into Red Mountain,
including site selection, project scheduling, project design, and construction and operation procedures and
practices.
Consistent with the Ministry of Environment and Climate Change Strategy (ENV) Environmental Mitigation
Policy and Procedures, the EAO considers mitigation to be any practical means or measures taken to avoid,
minimize, restore on-site, compensate or offset potential adverse effects. Also described are standard
mitigation, Best Management Practices, environmental management plans, contingency plans, emergency
response plans, and other practices proposed to be implemented.
The residual effects on each VC (or grouping of VCs) are then identified. Residual effects are those effects
remaining after the implementation of all mitigation measures, and are, therefore, the expected
consequences of Red Mountain for the selected VCs. To inform the determination of the significance of a
residual (adverse) effect, it is necessary to characterize the residual effect.
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Residual effects are usually described using standard criteria: context, magnitude, extent, duration,
reversibility and frequency. These criteria, as well as likelihood, are summarized in the following box, and
defined in Table 50.
Summary of Criteria for Characterizing Residual Effects
Context refers primarily to the current and future sensitivity and resilience of the VCs to change caused by the Project.
Consideration of context draws heavily on the description of existing conditions of the VC, which reflect cumulative effects
of other projects, and activities that have been carried out, and especially information about the impact of natural and
human-caused trends in the condition of the VC.
Magnitude refers to the expected size or severity of the residual effect. When evaluating magnitude of residual effects,
consider the proportion of the VC affected within the spatial boundaries and the relative effect (e.g., relative to natural
annual variation in the magnitude of the VC or other relevant characteristic).
Extent refers to the spatial scale over which the residual effect is expected to occur.
Duration refers to the length of time the residual effect persists (which may be longer than the duration of the physical work
or activity that gave rise to the residual effect).
Reversibility pertains to whether or not the residual effect on the VC can be reversed once the physical work or activity
causing the disturbance ceases.
Frequency refers to how often the residual effect occurs and is usually closely related to the frequency of the physical work
or activity causing the residual effect.
Likelihood refers to whether or not a residual effect is likely to occur. It may be influenced by a variety of factors, such as the
likelihood of a causal disturbance, occurring or the likelihood of mitigation being successful. Generally speaking, the residual
effects described in the assessment comprise the best prediction of what is likely to occur as a result of a proposed Project,
assuming a suite of proposed mitigation is implemented.
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Table 50: Residual Effects Characterization Definitions
Characterization

General Description

Assessment Chapters
Hydrogeology

Context

The current and future
sensitivity and resilience of
the VC to change caused by
the project. Context draws
on the descriptions of the
existing conditions for the
VC, which reflect
cumulative effects of other
projects and activities that
have been carried out, and
especially information
about the impact of natural
and human-caused trends
in the condition of the VC.
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Groundwater Quality

Hydrology

Surface Water Quality

- Landforms and Natural
Landscapes
- Noise
- Air Quality
- Social and Health Services
- Housing
- Potential Social Issues
Related to the Project and
Project Workforce
- Visual Effects

Aquatic Resources

Fish and Fish Habitat

Low – The indicator has low resiliency or is acutely sensitive to existing conditions
Moderate – The indicator has moderate resiliency or is mildly sensitive to existing conditions
High – The indicator has high resiliency or is generally not sensitive to existing conditions
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Magnitude

The expected size or
severity of the residual
effect. Considers the
proportion of the VC
affected within the spatial
boundaries and the
relative effect (e.g.,
relative to natural annual
variation in the magnitude
of the VC or other relevant
characteristics).

Negligible – a
decrease of less than
10%

Negligible – no
quantifiable change from
baseline conditions.

Negligible (flow
decrease) – less than
10% decrease

Negligible – no change
from baseline conditions
(within 20% of P50)

Negligible – Project would
likely have no measurable
change

Low – a decrease of
10-20%

Low – lower than
applicable water quality
guideline* or lower than
the 90th percentile (if
naturally greater than
guideline or if no
guideline exists).

Low (flow decrease) – 10
to 20% decrease

Low – <CCME or BC WQG
or ≤P90 of baseline if no
WQG exists.

Low – Residual effect would
likely not be distinguished
from baseline case
conditions

Moderate – a
decrease of 20-40%
High – a decrease of
more than 40%
Increases in creek
baseflows of less
than 15% are also
considered to be
negligible given that
seasonal flows in the
creeks are orders of
magnitude higher
than baseflow values.

Moderate – exceeds
applicable water quality
guideline by less than
10x times or exceeds
90th percentile by less
than 10x (if naturally
greater than guideline or
if no guideline exists).
High – exceeds
applicable water quality
guideline by more than
10x or exceeds 90th
percentile by more than
10x (if naturally greater
than guideline or if no
guideline exists).

Moderate (flow
decrease) – 20 to 40%
decrease
High (flow decrease) –
greater than 40%
decrease

Negligible (flow
increase) – less than 5%
increase
Low (flow increase) – 5
to 10% increase

Moderate – >CCME or BC
WQG or >P90 of baseline if
parameter is naturally
greater than WQG or if no
WQG exists, exceedance of
either threshold is by <10X.
High – >CCME or BC WQG
or >P90 of baseline if
parameter is naturally
greater than WQG or if no
WQG exists, exceedance of
either threshold is by >10X

Moderate – Residual effect
would likely result in
demonstrable change, but
remain within regulatory
criteria or historic norms
High – Residual effect would
likely results in changes that
are beyond regulatory
criteria or historic norms

Low – The magnitude of effect is
within the range of natural
variation in the abundance or
community composition of
Aquatic Resources and/or the
value of a measurement
indicator is less than guideline or
threshold value for the
protection of aquatic life.
Moderate – The magnitude of
the effect exceeds by less than
30% of the limits of natural
variation and/or the value of the
measurement indicator is up to
30% greater than guideline or
threshold value for the
protection of aquatic life.
High – The magnitude of effect
exceeds by more than 30% of
the limits of natural variation
and/or the value of a
measurement indicator is more
than 30% greater than guideline
or threshold value for the
protection of aquatic life.

Moderate (flow
increase) – 10 to 15%
increase
High (flow increase) –
greater than 15%
increase

* BC CSR (BC CSR)
Generic Numerical Water
Standards for freshwater
aquatic life (BC CSR
2016).
Extent

The spatial scale over which
the residual effect is
expected to occur.

Local – Residual effect is restricted to the LSA
Regional – Residual effect is restricted to the RSA

Global – Residual effect extends globally (i.e., Greenhouse gas emissions)

Frequency

The length of time the
residual effect persists
(which may be longer than
the duration of the physical
work or activity that gave
rise to the residual effect).

How often the residual
effect occurs and is usually
closely related to the
frequency of the physical
work or activity causing the
residual effect.
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Negligible: no detectable change from baseline conditions.

Moderate – The magnitude of the
effect is at the limits of natural
variation or habitat changes
affect up to 10% of the available
habitat in a watercourse, such
that the productive capacity of
the habitat may be reduced and
affect fish populations in the
entire watercourse; and/or the
value of the measurement
indicator is up to 30% greater
than guideline or threshold value
for the protection of aquatic life.

Medium: differs substantially from the average value for
baseline conditions and approaches the limits of natural
variation, but equal to or slightly above a guideline or
threshold value.

High – The magnitude of effects
exceeds natural variation, or
habitat changes affect more than
10% of the available habitat in a
watercourse, such that the
productive capacity of the habitat
may be reduced and affect an
entire fish population, or more
than one fish population; and/or
the value of a measurement
indicator is more than 30%
greater than guideline or
threshold value for the protection
of aquatic life.

Project area/Site-specific – Residual effect is restricted to the Project area or a specific area of the LSA

Beyond Regional – Residual effect extends beyond the RSA

Duration

Low – The magnitude of effect is
within the range of natural
variation and is unlikely to affect
the existing productive capacity
of fish habitat.

Short-term – Residual effect is restricted to the Construction,
Decommissioning or Reclamation phases
Long-term – Residual effect last throughout the Operations phase
Permanent – Residual effect is not likely to recover to baseline
Temporary – Effect lasting only for a limited period of time

Single/Rare – Residual effect occurs one time or rarely occurs
Infrequent – Residual effect occurs infrequently at multiple times
Frequent/Regular – Residual effect occurs frequently, at regular intervals
Continuous – Residual effect occurs continuously
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Low: differs from the average value for baseline conditions
but remains within the range of natural variation and
below a guideline or threshold value.

High: differs substantially from baseline conditions and is
significantly beyond a guideline or threshold value,
resulting in a detectable change beyond the range of
natural variation.
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Reversibility

Reversible – Residual effect is reversible

Whether or not the
residual effect on the VC
can be reversed once the
physical work or the
activity causing the
disturbance ceases.
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The identification of significant adverse residual effects is a requirement of the EA Act. When determining
significance for each VC, consideration should be given to how each of the criteria for characterizing
residual effects informs the determination of significance. Significance may be determined based on a
quantitative or qualitative threshold that describes the point beyond which a residual effect would be
considered significant. In some instances, thresholds established for some VCs by legislation, regulation, or
regulatory standard are used.
Once the residual effect prediction has been described in terms of significance and likelihood, it is
important to explain the level of confidence in each prediction. The level of confidence, typically based on
expert judgement, characterizes the level of uncertainty associated with both the significance and
likelihood determinations. Specifying the level of confidence associated with these determinations allows
the decision-maker to better evaluate the risk associated with the proposed Project. The assessment of
confidence also informs the need for and scope of monitoring or other follow-up programs, including
adaptive management.
Significance is usually determined for both the residual effects of the proposed project and the cumulative
effects. This is critical for making an informed decision about the proposed project. It is important to
understand the characteristics and significance of the potential project-specific residual effects in order to
also understand the relative contribution of the proposed project to cumulative effects. The cumulative
effects assessment is discussed further below.
CUMULATIVE EFFECTS ASSESSMENT
If the proposed project is expected to result in any residual adverse effects on the selected VC, there is a
need to consider cumulative effects. It is important to note that this consideration must be made for all
residual adverse effects, not only for those predicted to be significant.
Where there is a residual adverse effect, the assessment of cumulative effects for reviewable projects
should consider other past, present and reasonably foreseeable projects and activities, which were
identified in the AIR.
The general steps for a cumulative effects assessment are shown in Figure 2. The likelihood of a cumulative
interaction with other projects and activities, and the proposed project’s contribution to the overall
cumulative effect, should together inform the cumulative effects assessment undertaken.
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Figure 13: Steps to Determine Residual Effects and Cumulative Effects
The EAO evaluates cumulative effects by considering how the proposed project’s residual effects interact
with the residual effects of other past, present and reasonably foreseeable projects and/or activities
included in the proponent’s cumulative effects assessment, as described in the Application (Chapter 6,
Section 6.12.2, Table 6.12-1). These projects and activities are discussed where relevant under the
cumulative effects section for each VC in this Report.
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APPENDIX B
Table 51: Base Case Water Quality Predictions where Contaminants of Potential Concern were identified and are predicted to exceed the range of current variation
Waterbody
(Assessment
Node)
GSC02

RBC02

BC08

Parameter

Operation
Antimony, total
Arsenic, total
Cadmium, total
Cadmium, dissolved
Selenium, total
Zinc, dissolved

0.00016
0.0020
0.0075

Post-Closure
Cadmium, total
Cadmium, dissolved
Selenium, total
Silver, total
Zinc, total
Zinc, dissolved

0.00014
0.0020
0.000050
0.0075
0.0075

Post-Closure
Cadmium, total
Cadmium, dissolved
Silver, total
Zinc, dissolved

0.00034
0.0015
0.0075

Operation
Cadmium, total
Selenium, total
Post-Closure
Cadmium, total
Cadmium, dissolved
Silver, total
Zinc, dissolved

BC06

71

BC WQG
(mg/L)

Operation
Cadmium, total

0.009 71
0.0050

CCME WQG
(mg/L)

0.000063
0.00010
0.00010
0.000090
0.0011
0.0045

0.00076
0.00052
0.00090
0.00046
0.0022
0.030

0.00010
0.000090
0.0011
0.000010
0.0079
0.0045

Nov - Feb
Nov - Feb
Jan - Dec
Jan - Dec
Jan - Dec
Jul - May

0.00014
0.00012
0.00019
0.00014
0.0013
0.011

0.014
0.0076
0.00073
0.00069
0.0045
0.033

0.00090
0.00046
0.0022
0.000020
0.051
0.030

Jan - Dec
Jan - Dec
Jan - Dec
Jan - Dec
Jan - Dec
Jan - Dec

0.00018
0.00013
0.0012
0.000010
0.014
0.011

0.00080
0.00077
0.0041
0.00036
0.053
0.047

0.000086
0.000080
0.000010
0.00088

0.0012
0.00030
0.000057
0.013

Jan - Dec
Jan - Dec
Nov; Feb; Apr - Aug
May - Aug

0.000093
0.000093
0.000011
0.0046

0.00054
0.00044
0.00029
0.024

0.00022
0.0010

0.000051
0.00083

0.00070
0.0019

Nov - Dec
Nov - Feb

0.00010
0.00096

0.00030
0.0027

0.000062

0.000051
0.0000094
0.000020
0.00089

0.00070
0.00019
0.00043
0.011

Jun - Aug
Jun - Aug
Jun - Sep
Apr - Aug

0.000068
0.000017
0.000013
0.0019

0.00051
0.00014
0.00031
0.011

0.00012

0.0017

Nov - Dec

0.000098

0.00027

0.0050
0.00012
0.0010

0.0010
0.00025
0.030

0.00025

0.00025

0.00022

Working Water Quality Guideline
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Predicted Concentration
Range (mg/L)
Maximum

0.00014

0.000097
0.000050
0.0075

Occurrence
of Contaminant of
Potential Concern
(COPC)

Minimum

0.00010

0.0020

Current System
Variation (mg/L)
5th
95th
Percentile
Percentile
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Waterbody
(Assessment
Node)

Parameter
Selenium, total

Current System
Variation (mg/L)
5th
95th
Percentile
Percentile
0.0012
0.0047

0.000061
0.00025

0.00012
0.000020
0.0050

0.00013
0.00025

0.000058
0.000020

BC WQG
(mg/L)

CCME WQG
(mg/L)

0.0020

0.0010

Occurrence
of Contaminant of
Potential Concern
(COPC)

Predicted Concentration
Range (mg/L)
Minimum

Maximum

Nov - Mar

0.00087

0.0027

0.0017
0.0011
0.0079

Feb; Jun - Sep;
Nov -Dec
Jun - Sep
Apr - July

0.00011
0.000019
0.0019

0.00046
0.00027
0.0098

0.0010
0.00073

Sep; Dec
Jul

0.00011
0.000020

0.00026
0.00025

Post-Closure
Cadmium, total
Silver, total
Zinc, dissolved
BC02

Post-Closure
Cadmium, total
Silver, total

0.000050
0.0075

0.000050

Notes: Hardness dependent guideline shown in this table is based on the month that resulted in the highest magnitude rating. Occurrence of COPC is the months with a moderate magnitude rating.
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400
400
Table 52: Upper Case Water Quality Predictions where Contaminants of Potential Concern were identified and are predicted to exceed the range of current variation
Waterbody
(Assessment
Node)
GSC02

RBC02

BC08

72

Parameter

BC WQG
(mg/L)

Operation
Antimony, total
Arsenic, total
Cadmium, total
Cadmium, dissolved
Cobalt, total
Copper, total
Selenium, total
Silver, total
Zinc, total
Zinc, dissolved

0.00016
0.0040
0.0028
0.0020
0.000050
0.0075
0.0075

Post-Closure
Cadmium, total
Cadmium, dissolved
Cobalt, total
Selenium, total
Silver, total
Zinc, total
Zinc, dissolved

0.00014
0.0040
0.0020
0.000050
0.0075
0.0075

0.0090 72
0.0050

CCME WQG
(mg/L)

0.0050
0.00012

0.0020
0.0010
0.00025
0.030

0.00012

Post-Closure
Cadmium, total
Cadmium, dissolved
Lead, total
Selenium, total
Silver, total
Zinc, total
Zinc, dissolved

0.00019
0.0059
0.0020
0.000050
0.0075
0.0075

Operation
Cadmium, total
Cadmium, dissolved
Selenium, total
Zinc, total

0.00028
0.0020
0.052

0.0010
0.00025
0.030

0.00014
0.0025
0.0010
0.00025
0.030

0.00022
0.0010
0.030

Current System
Variation (mg/L)
5th
95th
Percentile
Percentile

Minimum

Maximum

0.000063
0.00010
0.00010
0.000090
0.000063
0.0017
0.0011
0.000010
0.0079
0.0045

0.00076
0.00052
0.00090
0.00046
0.0011
0.027
0.0022
0.000020
0.051
0.030

Oct - Mar
Oct - Mar
Jan - Dec
Jan - Dec
Oct - Mar
Jan - Dec
Jan - Dec
Nov - Mar
Jan - Dec
Oct - Mar

0.0038
0.0017
0.0014
0.0011
0.0019
0.012
0.0022
0.000027
0.081
0.076

0.026
0.010
0.0070
0.0069
0.0099
0.032
0.0087
0.000074
0.43
0.43

0.00010
0.000090
0.000063
0.0011
0.000010
0.0079
0.0045

0.00090
0.00046
0.0011
0.0022
0.000020
0.051
0.030

Jan - Dec
Jan - Dec
Jun - Mar
Jan - Dec
Jan - Dec
Jan - Dec
Jan - Dec

0.00077
0.00055
0.0030
0.0026
0.00018
0.047
0.037

0.0012
0.00095
0.0072
0.0042
0.00036
0.075
0.057

0.000086
0.000080
0.000088
0.0011
0.000010
0.0053
0.00088

0.0012
0.00030
0.0071
0.0044
0.000057
0.090
0.013

Jan - Dec
Jan - Dec
Apr - Aug
Apr - Dec
Nov; Feb; Apr - Aug
Jan - Dec
Apr - Aug

0.00047
0.00032
0.0029
0.0030
0.00016
0.041
0.016

0.0016
0.00058
0.0091
0.0056
0.00030
0.100
0.026

0.000051
0.0000094
0.00083
0.0048

0.00070
0.00019
0.0019
0.13

0.00032
0.000057
0.0010
0.051

0.0023
0.0021
0.0043
0.21
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Occurrence
of COPC

Predicted Concentration
Range (mg/L)
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Jan - Dec
Aug - June
Oct - June
Jan - Dec

401
401
Waterbody
(Assessment
Node)

Parameter

Zinc, dissolved
Post-Closure
Cadmium, total
Cadmium, dissolved
Silver, total
Zinc, total
Zinc, dissolved
BC06

Operation
Antimony, total
Cadmium, total
Cadmium, dissolved
Selenium, total
Zinc, total
Zinc, dissolved

BC02

BC WQG
(mg/L)

CCME WQG
(mg/L)

0.052

0.00089
0.000094

0.000092
0.000050
0.0075
0.0075

0.00025
0.030

0.0090^
0.00022
0.00029
0.0020
0.053

Current System
Variation (mg/L)
5th
95th
Percentile
Percentile

0.0010
0.030

0.053

Post-Closure
Cadmium, total
Cadmium, dissolved
Selenium, total
Zinc, total
Zinc, dissolved

0.00029
0.0020
0.0075
0.0075

0.0010
0.030

Operation
Cadmium, dissolved
Selenium, total
Zinc, dissolved

0.00029
0.0020
0.055

0.0010

Post-Closure
Cadmium, dissolved
Zinc, dissolved

0.00029
0.0075

0.000091

Nov - Feb; Apr - Jun; Aug 0.011 Sep

0.000051
0.0000094
0.000020
0.0048
0.00089

0.00070
0.00019
0.00043
0.13
0.011

0.0012
0.00012
0.000017
0.0012
0.0091

0.0053
0.0017
0.00010
0.0047
0.19

0.0050

Occurrence
of COPC

Jan - Dec
Apr - Sep
Apr - Sep
Jan - Dec
Apr - Sep

Mar; Oct; Dec
Jan - Dec
Aug - Jun
Jan - Dec
Jan - Dec
Apr-Jun; Aug - Sep; Nov 0.0079 Jan

Predicted Concentration
Range (mg/L)
Minimum

Maximum

0.0050

0.13

0.00020
0.000056
0.000026
0.050
0.0049

0.0012
0.00030
0.00050
0.12
0.015

0.0018
0.00038
0.000060
0.0010
0.048

0.012
0.0021
0.0019
0.0043
0.19

0.0049

0.12

0.00039
0.000061
0.0010
0.049
0.0051

0.0013
0.00040
0.0026
0.14
0.018

0.00012
0.000017
0.0012
0.0091
0.0050

0.0017
0.00010
0.0047
0.19
0.0079

Jan - Dec
Apr - Sep; Nov - Dec
Jan - Dec
Jan - Dec
Apr - Sep

0.000017
0.0011
0.00041

0.00020
0.0037
0.0060

Jan - Dec
Apr - Sep; Nov - Feb
Apr; Jul - Sep; Nov - Dec

0.00011
0.0023
0.0050

0.0013
0.0049
0.079

0.000017
0.00041

0.00020
0.0060

Apr - Sep; Dec
Jun - Sep

0.00013
0.0050

0.00032
0.011

BR06

Operation
Cadmium, dissolved
0.00023
0.000017
0.00020
Nov - Feb; Apr-Jun
0.000084
0.00055
Zinc, dissolved
0.023
0.00040
0.0066
Nov - Dec; Apr
0.0039
0.035
Notes: Hardness dependent guideline shown in this table is based on the month that resulted in the highest magnitude rating. Occurrence of COPC is the months with a moderate magnitude rating.
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APPENDIX C: WORKING GROUP MEMBERS
Member
Melissa Aalhus
Holly Adams
Sherrie Applegate
Rosalind Barabash
Kim Bellefontaine
Ian Bergsma
Bob Bocking
Léa-Marie Bowes-Lyon
Jennifer Brash
Chris Broster
Cailey Brown
Chris Burns
Tara Cadeau
Cody Cameron
Dannie Carsen
David Cassidy
Chris Cochrane
Paulina Csicsai
Benafshaw Dashti
Howard Davies
Mike Demarchi
Elisabeth Deom
Dale Desrochers
Nikki Dodd
Kimberly Dohms
Jennifer Dorr
Jessica Doyle
William Foster
Rina Freed
Nathan Friesen
Corrinne Gibson
Cheryl Gilbert
Todd Goodsell
Mansell Griffin
Taylor Groenewoud
Donna Haga
Yota Hatziantoniou
Brian Heron-Herbert
Diane Howe
Gord Howie
Katie Jones
Bart Koppe
Kira Kristensen
Jennifer Larson
Mark Love
Victor Marques
Rusto Martinka
Claire McAuley
Jennifer McConnachie
Jeffrey McCurdy
Patty McGrath
Tracey Mckay
Lana Miller
Ryan Mills
Mary Moran
Kyle Moselle
Liz Murphy
Alison Neufeld
Nadine Parker
Ted Pellegrino
Kara Przeczek
Andrea Raska
Arvind Saraswat
Matt Sakals
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Organization Represented
Northern Health Authority
Regional District of Kitimat-Stikine
Ministry of Transportation and Infrastructure
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Ministry of Energy, Mines and Petroleum Resources
Fisheries and Oceans Canada
LGL Limited on behalf of Nisga’a Lisims Government
Ministry of Energy, Mines and Petroleum Resources
Ministry of Energy, Mines and Petroleum Resources
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Ministry of Transportation and Infrastructure
LGL Limited on behalf of Nisga’a Lisims Government
Ministry of Energy, Mines and Petroleum Resources
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Ministry of Municipal Affairs and Housing
Nisga’a Lisims Government
Aldrige + Rosling LLP on behalf of Nisga’a Lisims Government
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Regional District of Kitimat-Stikine
Ministry of Energy, Mines and Petroleum Resources
LGL Limited on behalf of Nisga’a Lisims Government
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Fisheries and Oceans Canada
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Regulatory Affairs – Canadian Wildlife Service
Natural Resources Canada
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Source Environmental Associates on behalf of Nisga’a Lisims Government
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Department of Fisheries and Oceans Canada
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Ministry of Energy, Mines and Petroleum Resources
Nisga’a Lisims Government
Environment and Climate Change Canada
Ministry of Environment and Climate Change Strategy
Health Canada
Ministry of Environment and Climate Change Strategy
Ministry of Energy, Mines and Petroleum Resources
District of Stewart
Source Environmental Associates on behalf of Nisga’a Lisims Government
Intrinsik Environmental Sciences
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
District of Stewart
Ministry of Environment and Climate Change Strategy
Ministry of Energy, Mines and Petroleum Resources
Ministry of Environment and Climate Change Strategy
Intrinsik Environmental Sciences
Ministry of Energy, Mines and Petroleum Resources
Ministry of Environment and Climate Change Strategy
US Environmental Protection Agency Region 10
Nisga’a Lisims Government
Ministry of Environment and Climate Change Strategy
AECOM
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Alaska Department of Natural Resources
Ministry of Energy, Mines and Petroleum Resources
Ministry of Environment and Climate Change Strategy
Environment Canada
Regional District of Kitimat-Stikine
Ministry of Environment and Climate Change Strategy and Climate Change Strategy
Canadian Environmental Assessment Agency
Ministry of Environment and Climate Change Strategy
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
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Allison Schein
Chris Schell
Janet Shaw
Sean Shaw
Jesse Sinclair
Paula Smith
Danielle Smyth
Christie Spry
Colin Squirrell
Jennifer Stalker
Sean Staplin
Victoria Stevens
Paula Tait
Kyle Terry
Erika Uchmanowicz
Marc Von der Gonna
Andrew Webber
Peter Williams
Katherine Zmuda
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Ministry of Forests, Lands, Natural Resource Operations and Rural Development
Ministry of Energy, Mines and Petroleum Resources
Northern Health Authority
Ministry of Environment and Climate Change Strategy
Natural Resources Canada
Ministry of Jobs, Tourism and Skills Training
Regional District of Kitimat-Stikine
Ministry of Forests, Lands, Natural Resource Operations and Rural Development
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