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PART A - INTRODUCTION AND BACKGROUND

1.0 PURPOSE OF THE ASSESSMENT REPORT

The purpose of this Assessment Report (Report) is to summarize the procedures and findings of the
Environmental Assessment (EA) conducted by the Environmental Assessment Office (EAO) for the Sukunka
Coal Mine Project (Sukunka or Project). The Application for an Environmental Assessment Certificate (EAC)
was submitted by Glencore on August 4, 2015. The EAO accepted the Application for review on August 9,
2015 and Application Review began on August 10, 2015.

The EAO has prepared this report as the Assessment Report for provincial Ministers who are responsible
for making a decision under Section 17 of the Environmental Assessment Act, S.B.C. 2002, c. 43 (the Act)
regarding whether to issue an EAC for Sukunka. For coal mines, the deciding provincial Ministers are the
Minister of the Environment and Climate Change Strategy and Minister Responsible for TransLink, and the
Minister of Energy, Mines and Low Carbon Innovation (EMLI).

On April 15, 2013, the federal Minister of the Environment approved the substitution of the
British Columbia (B.C.) EA process for the federal process. The substituted process must meet the EA
requirements of the Canadian Environmental Assessment Act, 2012 (CEAA 2012).

The substitution approval was granted with the understanding that the EA would be conducted by the EAO
in accordance with the Memorandum of Understanding (MOU) between the Impact Assessment Agency of
Canada (‘the Agency’) and the EAO. The essence of the MOU on substitution is that the EAO would
consider the factors as set out in subsection 19(1) of the CEAA 2012 when conducting the EA, would gather
information from Indigenous Groups about the impacts of Sukunka on their potential or established
Aboriginal Interests (Aboriginal Interests are Aboriginal rights, including Treaty rights, and title) and ways
to prevent, mitigate or otherwise address those impacts as appropriate, and would provide an EA Report
to the Agency that includes the findings and conclusions of the EA with respect to those factors.
Ultimately, substitution results in one EA process designed to support the making of both provincial and
federal EA decisions. Consistent with paragraph 34(1)(e) of CEAA 2012, the Report will be made available
to the public during the final public comment period.

This Report:

e Provides an overview of the Project;

e Describes the substituted EA process, and consultation undertaken during the EA;

e Documents work undertaken by the EAO to consult and accommodate Indigenous Groups in
accordance with the Supreme Court of Canada’s direction in Haida v. Minister of Forests and
related case law;

e |dentifies the potential environmental, economic, social, health and heritage effects of Sukunka,
including cumulative effects, and how Glencore proposed to mitigate adverse effects;
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e |dentifies the residual adverse effects after mitigation;

e Summarizes all environmental management plans, key mitigation measures and follow up plans
described in the Application;

e |dentifies the conditions proposed by the EAO to prevent or mitigate significant adverse
environmental, social, economic, health or heritage effects, as well as potential adverse effects to
asserted or established Aboriginal rights, including Treaty rights, and title (Aboriginal Interests);

e Sets out conclusions based on Sukunka’s potential to result in significant adverse residual effects
with respect to both the Act and CEAA 2012; and

e Documents procedural aspects of consultation with Indigenous Groups, including the Métis Nation
of British Columbia and Kelly Lake Métis Settlement Society, on behalf of Canada.

This Report does not replicate the content presented in the Application. In the preparation of this Report,
the following information has been considered:

e The Application and supplemental information provided by Glencore;

e Advice provided on the Application and supplemental information by the Working Group and
Indigenous Groups; and

e Input received from members of the public.

This information has been posted to the EAO’s Project Information Centre (EPIC) website under the project
name Sukunka Coal Mine at https://projects.eao.gov.bc.ca/p/sukunka-coal-mine/detail.

1.1 READER’S GUIDE TO PART B OF 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:

e Background — contains relevant background information for the VCs, primarily found in the
Application.

e Potential Project Effects and Proposed Mitigations Identified in the Application — summarizes
Glencore’s assessment findings, description of residual effects and cumulative effects, and
proposed mitigation measures as provided in its Application for an EAC and supplemental
information.

e 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
Glencore’s response, including critical outcomes from any additional analysis. Many of the EAQ’s
proposed conditions also include mitigations to further address the issues.
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e The EAO’s Characterization of Residual Effects — contains the EAO’s analysis of all information
received from Glencore, the Working Group and the public, and describes the EAO’s understanding
of residual adverse effects of Sukunka.

e Cumulative Effects Assessment — contains the EAQ’s analysis and determination of residual
cumulative effects, including past, present and reasonably foreseeable projects and activities with
the potential to act cumulatively with Sukunka.

e The EAO’s Conclusions — summarizes the EAQ’s determination of whether the Project is likely to
result in significant adverse effects on the VC or set of related VCs.

2.0 PROIJECT OVERVIEW

2.1 PROPONENT DESCRIPTION

Glencore is a globally diverse natural resource company and a producer and marketer of over
90 commodities, including coal, operating worldwide. Glencore’s corporate headquarters is located in
Baar, Switzerland, with an executive team located at a regional office in Vancouver, B.C.

The tenure for Sukunka is owned by Boreas Coal Limited (Boreas), a Glencore-controlled entity. Boreas is a
jointly owned subsidiary of Glencore Coal Canada Resources Limited and First Coal Corporation.

Sukunka would be managed out of Glencore’s Vancouver office at:

Glencore

Suite 500, 666 Burrard St
Vancouver, BC V6C 3P6
Phone: 1 888-744-3551

2.2 PROJECT DESCRIPTION AND SCOPE

The purpose of Sukunka would be to produce hard coking (or metallurgical) coal that is saleable for export.
Glencore proposed to develop and operate Sukunka as an open pit mine, which would produce up to three
million tonnes per year (Mt/y) of saleable coal.

Sukunka would be located within the Peace River Regional District (PRRD), which is approximately 55
kilometres (km) south of Chetwynd and 40 km west of Tumbler Ridge, B.C. (see Figure 1: Communities
Proximal to Sukunka). The Sukunka mine site would be located southeast of the Sukunka River and
northwest of Bullmoose Creek. The Sukunka Project Development Area (PDA) would be 2,716 hectares
(ha) (see Figure 2: Project Components).

The temporal boundary is defined as the life of the project, from Construction through Post-Closure

® >
Assessment Report September 15, 2022




EAO

(phases are described in Section 2.2.3). For the effects assessments within this Report, the temporal
boundaries are as follows:

Construction phase: Years -2 and -1;
Operations phase: Years 1 to 22;
Closure phase: Years 23 to 29; and
Post-closure phase: Years 30+

Glencore expects Sukunka would be commissioned in 2026, pending issuance of an EAC and subsequent
regulatory approvals.

Sukunka would be located within the southwestern area of Treaty 8 territory and within 100 km of three
Treaty 8 Nations communities, including West Moberly First Nation at 74 km, Saulteau First Nations at
75 km and McLeod Lake Indian Band at 95 km from Sukunka (Figure 1: Communities Proximal to Sukunka).
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2.2.1 PROJECT COMPONENTS
Glencore proposes to construct and operate an open pit mine and associated infrastructure including:

Open pits;

Waste rock stockpiles;

Coal handing and preparation plant (CHPP);

Water management structures, including water treatment plant and associated components,
including buffer ponds and residuals management areas;
e Residuals management area;

e Mine infrastructure area;

e Mine infrastructure haul roads;

e Electrical transmission line and substation;

e Coal haul route / load-out facility;

e Explosives facility; and

e Employee camp.

2.2.1.1 OPEN PITS

Six pits would be developed in sequence covering an area extending 5.5 km north-south and 3.5 km
east-west. Mine plan designs call for a staged expansion of the footprint beginning in the northeast and
northwest (near mine infrastructure), which would gradually progress towards the centre and south of the
mine site. The pit design details are described in section 2.2.6.2.1.2 of the Application, the locations of
which are shown in Figure 2. Glencore estimated that up to 3.0 Mt/y saleable coal would be produced
from the pits.

2.2.1.2 WASTE ROCK STOCKPILES

Sukunka would utilize both external and in-pit waste rock stockpiles. External waste rock stockpiles (with
additional backfilling in the pits) are designed to meet the need of approximately 436 million banked cubic
metres of waste material to be mined from the pits over the 20+ year mine life of Sukunka. The stockpiles
would be developed progressively as open pits are established. The location of the waste rock stockpiles
are shown in Figure 2.
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Open pit mining would produce approximately 8.6 million tonnes (Mt) of reject coal over the 20+ year
operating life of mine. Both coarse and fine (tailings) rejects with tailings representing less than 1% of the
waste material. Combined coarse rejects and dewatered tailings would be co-disposed in waste rock
stockpiles or backfilled in mined out pits. Co-disposal would occur by placing coarse rejects and tailings in
independent layers, allowing the fine-grained tailings to infill the voids of the coarser-grained rejects,
producing a single waste. Poor quality waste rock, with metal leaching (ML) or acid rock drainage (ARD)
potential, would be consigned to in-pit waste rock stockpiles.

Glencore predicts that potentially acid generating (PAG) waste rock would be managed by blending it with
non-PAG waste rock such that PAG rock would be neutralized and that the waste rock stockpile would not
be anticipated to produce ARD.

The foundation of the stockpile, the pit footprint, and the access road would be cleared and grubbed
before waste rock would be stockpiled. Soil considered suitable for reclamation would be removed and set
aside for re-use during reclamation.

Waste rock stockpiles would be developed in an ascending construction sequence upon natural ground
and include the following actions:

e Commissioning of water management structures, including the water treatment plant and
associated components such as buffer ponds and residuals management area;

e Preparation of foundation across project development area;

e Development of foundation drainage (as required);

e |Initial dump lift placement at specified height; and

e Ascending dump placement.

The typical waste rock stockpile development sequence is illustrated in Figure 2.2-7 in the Application. The
waste rock stockpiles would range in height between 150 and 450 metres (m).

2.2.13 COAL HANDLING AND PREPARATION PLANT

Processing facilities (illustrated in Figure 2.2-5 of the Application) would consist of a coal handling and
preparation plant (CHPP) and associated infrastructure including: process water management, run-of-mine
coal stockpiles, and a load-out facility. The CHPP would have a sewage treatment facility, an operations
office, coal testing laboratory and small maintenance shop building, and a reagent handling and storage
facility.

The CHPP design would be a conventional coal plant with full washing, including fine coal flotation, and
would have a capacity to process up to 7.5 Mt/y run-of-mine coal. The CHPP would consist of the feed,
refuse and product material handling components and modular processing units. The run-of-mine coal
from the open pit mining areas would be truck dumped on to one or more stockpiles (depending on the
type or quality of coal being mined), fed into a breaker or crusher and conveyed to the raw coal stockpiles.
From the raw coal stockpile coal would be fed to the CHPP via a surge bin.

@ >
Assessment Report September 15, 2022




Product coal would be stacked in stockpiles. Coarse rejects and thickened fine rejects would be conveyed
to a bin for truck hauling into the waste rock stockpiles or backfilled into mined out pits.

Glencore would endeavor to recycle water as much as practicable. Recycled water would be pumped to
the CHPP for reuse as process water. Sources of recycled water include:

e Precipitation that falls in the active mine pit that would be directed towards in-pit sumps and
pumped to the CHPP; and
e (larified water from truck washing (grey water) would be pumped to the CHPP.

2.2.1.4 EROSION AND SEDIMENT CONTROL AND WATER MANAGEMENT STRUCTURES

Structures to reduce erosion and manage water across the mine development area include:

e Engineered measures on cleared soils and soils replaced on reclaimed sites;

e Rolling dips and water bars on roads;

e Bioengineered/mulch placement measures on cleared soils and soils replaced on reclaimed sites;

e Engineering water management features for sediment control;

e Diversion channels for clean (non-contact) water;

e Collection channels for mine-influence (contact) water (open channel construction);

e Buffer pond and water treatment plant; effluent holding and flow attenuation ponds, and
associated components;

e Water pipes and an access road for treated contact water discharge from the water treatment
plant into the Sukunka River; and

e C(Clean water intake pipe and pumping system for potable water, fire water and process water
systems from a water supply well field.

As part of the water management system, treated mine contact water is proposed to discharge from the
water treatment plant through an enclosed pipe to the Sukunka River via a diffuser. Multiple alignment
options for the pipe were proposed and are discussed in detail in Section 2.4 and illustrated in Figure 2.4-2
of the Application. The proposed option D for the pipe alighment was chosen as the preferred option
because it has the least overlap with wetlands and blue-listed ecosystems and would also maintain a

100 m buffer for the riparian zone around Skeeter Creek.

2.2.1.5 MINE INFRASTRUCTURE AREA (MIA)

Maintenance and administration infrastructure would be located on the northeastern edge of the project
development area. The centralized buildings in the MIA would be constructed in a mined-out pit that is
excavated in the first year of construction.

The facilities located in the MIA would include: a mine office and wash house, heavy vehicle maintenance
shop, warehouse and materials storage, truck wash, tire shop, fire truck and mine rescue station, fuel
depot, sewage treatment facility, waste collection facility, communications infrastructure, water supply
infrastructure, natural gas infrastructure, electricity distribution infrastructure, substation and helipad.
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2.2.1.6 MINE INFRASTRUCTURE HAUL ROADS

Mine site haul roads would be developed along the edges of the pits, to the east of Chamberlain Creek and
south of Skeeter Creek, to provide access for mining and support equipment between the pits and the
CHPP. Other haul roads would be constructed within the active mining area as required during operation.

2.2.1.7 ELECTRICAL TRANSMISSION LINE AND SUBSTATION

Three transmission line route options were assessed in the EA; however, Option 1 was removed by
Glencore during Application Review. Only two remaining options are being considered by Glencore for
supplying power to the mine site, which were both assessed during the EA. If Sukunka is issued an EAC,
only one option would be built:

e Option 2 would be a 16 km route which includes a 230 to 69 Kilovolt (kV) substation on Highway 29
(Don Philips Way) near Meikle Creek Haul Road, a 69 kV transmission line along Meikle Creek Haul
Road to the site, which would be then stepped down to 25 kV; or

e Option 3 would be a 33 km route which includes a 128 kV transmission line from the SKN
substation to a new 128 kV to 69 kV substation, near Sukunka Falls Provincial Park and a 69 kV
transmission line to the mine site along Sukunka Forest Service Road to the site, which would be
then stepped down to 25 kV.

For a detailed description of transmission line routes see section 2.4.1 in the Application and Figure 3
below.

2.2.1.8 COAL HAUL ROUTE / LOAD-OUT FACILITY

Glencore proposes to haul coal on 40- to 50-tonne coal trucks from Sukunka along a newly constructed
road and the upgraded Meikle Creek Haul Road down Highway 29 (Don Philips Way) to one of two
load-out facilities (See 3).

The Meikle Creek Haul Road would start at the northeast corner of Sukunka. It would extend east and
connect with the existing Meikle Creek Haul Road that services wood lots and Talisman gas compressor
stations and natural gas collection network. The new road and the existing Meikle Creek Haul Road would
be upgraded to a two-lane gravel road. The new road would accommodate trucks to transport coal
product to the rail load-out facility. This haul road would also be the main access road to Sukunka for
operation personnel, service personnel and visitors. The estimated truck traffic during peak operations is
13 trucks per hour.

The distance from the CHPP along Meikle Creek Haul Road to the connection with Highway 29 would be
approximately 16 km, and the distance along Highway 29 and to the final load-outs would be 12-18 km,
depending on the rail load-out option chosen (see 3). Coal would be transported by trucks to a rail
load-out facility along Meikle Creek Haul Road and Highway 29 Don Philips Way to either the:

e Bullmoose load-out, an existing load-out facility, 45.1 km from Sukunka just north of the
municipality of Tumbler Ridge (Option A); or
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e A new load-out outside of Tumbler Ridge (Option B).

The rail load-out would consist of a bottom dump style truck dump pocket, conveyor reclaim and transport
to two silos, two 11,000 tonne over the track style concrete “mass flow” silos, each capable of loading a
unit train, and a 50,000 to 100,000 tonne overflow storage area.

2.2.1.9 EXPLOSIVES FACILITY

Open pit mining requires blasting to expose coal seams. Explosives would be manufactured and stored on
site in an explosives manufacturing facility (or bulk explosives mixing plant), and would require an
explosive factory license from Natural Resources Canada (NRCan) under the Explosives Act. The explosives
manufacturing facility would be located to meet the requirements of the explosives permit and the
guantity-distance criteria under NRCan'’s explosives regulations. The explosives manufacturing facility
would be located outside of the mine and mine infrastructure area but within the PDA, within 100 m of
Meikle Creek Haul Road (see Figure 2). A fleet of mixing trucks would supply various explosives
components from the plant to the pit during explosives loading operations.

Glencore developed a preliminary Explosives Management Plan (Section 20.A-4 of the Application) to
ensure control of risks posed by the manufacture, storage, and use of explosives in the surface mine; avoid
damage to personnel, environment, and equipment on the proposed Project; and ensure that all activities
involving manufacture of explosives are compliant with regulations specified by the explosives factory
license, under the federal Explosives Act.

2.2.1.10 EMPLOYEE CAMP

One approximately 250-person camp would be constructed and located along the Meikle Creek Haul Road
at one of two proposed locations. During the Application Review stage of the EA, Glencore confirmed that
the preferred camp location is situated at 8 km on the Meikle Creek Haul Road (see camp location option 1
in 3). Camp location 2 is situated near the connection of Highway 29 and the Meikle Creek Haul Road (see

3).
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2.2.2 PROJECT ACTIVITIES

2.2.2.1 SITE PREPARATION AND CONSTRUCTION

Glencore anticipates that the site preparation and construction phase would be completed over a one to
two-year period. Construction activities would include:

e Sijte clearing for mine infrastructure and initial pits;

e Progressive clearing, grading, and topsoil removal (grubbing);

e Excavation of water management facilities, including diversion channels;

e Construction of mine infrastructure (camp, power, water supply, office, equipment repair);
e Construction of explosives facility;

Construction and operation of water management components;

Development of a haul road network;

e Preparation of an open pit mine;

e Construction of the coal handling and preparation plant (CHPP); and

e Development of transportation system: construction of rail load-out facilities and coal transport
infrastructure from the Mine Site to the rail load-out facilities.

2.2.2.2 OPERATIONS

Once construction is complete, the operations phase would begin. The life of the mine is estimated to be
22 years. Operational activities would include:

e Mining, handling and processing of coal and waste rock;

e Deposition of waste rock in rock stockpiles and in-pit placement;

e Deposition of coarse rejects in waste rock stockpiles;

e Operation of sediment control and water management facilities;

e Progressive reclamation of disturbed areas;

e Environmental monitoring, supervision, and surveillance; and

e Loading of coal into trucks and rail cars for transport by CN Rail to Prince Rupert or an alternative
Canadian West Coast port.

2.2.2.3 RECLAMATION, CLOSURE AND POST-CLOSURE

Reclamation of Sukunka would occur progressively, commencing during the operation phase and
continuing through closure and post-closure. Glencore would be required to reclaim the proposed Project
area to an average capability of the predevelopment conditions.

Reclamation activities are likely to include water quality management, geotechnical stability assessments,
the protection of watersheds, as well as creating functional landscapes and ecosystems that include land
capability for vegetation and wildlife habitat.

A preliminary Reclamation Plan is described in Appendix 20.0-A-14 of the Application.
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2.2.3 ALTERNATIVE MEANS OF UNDERTAKING SUKUNKA

The Application includes a comparative evaluation of alternative means that are technically and
economically feasible of implementing and carrying out various aspects of the proposed Project, consistent
with paragraph 19(1)(g) and paragraph 34(1)(a) of CEAA 2012.

The specific alternative means that were evaluated included the following:

e Layout of project components, including location of work camp and CHPP, and water pipe
alignment;

e Transmission line route options; and

e Haul route/load-out options.

The evaluation of alternative means was conducted using the following approach:

e Technical description for the project alternative;

e Economic feasibility of implementing the alternative;

e The potential for Project-related environmental effects, including the environmental effects as
identified in Section 5 of CEAA 2012; and

e Discussion of the rationale for the selection of the preferred alternative.

2.2.3.1 EMPLOYEE CAMP

Glencore evaluated three locations of the employee camp based on the level of accessibility early in
project construction and economic feasibility. All three camps locations were considered economically
feasible. However, with updated mine designs, the original mine infrastructure area (MIA) camp location
was determined to have a low level of accessibility early in the mine construction phase and was no longer
considered feasible. Camps 1 and 2 have a high level of accessibility early in the mine construction phase.

Glencore considered the construction cost and the potential for environmental effects in determining the
location of the work camp. Camp 1 option would be on a previously cleared site along Meikle Creek Road.
This reduces construction costs and potential for environmental effects from additional clearing. Camp 2
option would be located in caribou low elevation ungulate winter range critical habitat. Therefore, camp 1
is the preferred option for the construction camp location. However, both camp 1 and camp 2 were
carried forward for consideration in the EA.

2.2.3.2 COAL HANDLING AND PREPARATION PLANT (CHPP)

Glencore evaluated three sites for the CHPP based on constructability and economic feasibility. All three
options were considered economically feasible and constructible and were carried forward in the EA.
Glencore considered the following selection criteria for CHPP sites: potential for interference with mine
development, haul distances and costs, potential for environmental effects and community views on haul
options.
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2.2.3.3 WATER PIPE ALIGNMENT

Glencore initially considered four options for the water pipe alignment (see Figure 2.4-2 in the
Application). Glencore considered the constructability, economic feasibility and environmental impact in
its evaluation. All four options for the water pipe were considered feasible and were carried forward for
further assessment. Glencore then considered the following selection criteria for water pipe alignments:
avoidance of listed ecosystems, wetlands, and stream riparian areas. Based on the criteria above, Glencore
selected a preferred option for the water pipe alighment that would have the least overlap with wetlands
and blue-listed ecosystems and would maintain a 100 m buffer for the riparian zone around Skeeter Creek.

2.2.3.4 TRANSMISSION LINE ROUTE

Glencore evaluated three options for the transmission line route and considered the following feasibility
criteria: constructability, economic feasibility, and power capacity. All three transmission line options were
considered constructible and economically feasible and met the minimum requirements of providing a
minimum 25 kV power supply. All three options were carried forward for consideration in the EA.

Glencore is seeking authorization for both options 2 and 3, although Glencore selected option 3 as the
preferred transmission line route based on the construction cost and potential for environmental effects.
Only one option would be built.

2.2.3.5 HAUL ROUTE / LOAD-OUT OPTIONS

Glencore evaluated five road and rail options (haul options) based on constructability and economic
feasibility. All five options were considered feasible and were carried forward to the EA. However, during
the Application Review, the rail option was removed from the Project Description.

Glencore considered the following selection criteria for the four haul options: construction cost, potential
for environmental effects, route capacity (including capacity for additional volume) and community and
Indigenous group concerns. Based on these criteria, Glencore selected four haul route options which were
carried forward to the EA. Following submission of the EA, two of the four haul route options were
removed from the Project Description (Options D and E — see Section 2.2.2 for detail on the remaining two
options).

2.24 PROJECT DESIGN AS A RESULT OF THE ENVIRONMENTAL ASSESSMENT

A summary (as identified by Glencore) of project design features, including changes, that occurred during
the EA prior to the 2018 suspension is provided in Table 1.
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Table 1: Project Design Features or Measures Resulting from Working Group, Indigenous Group and Public input
in the EA Process

PROJECT FEATURE

PROJECT DESIGN MEASURES

CHANGE IN POTENTIAL EFFECTS

Underground mine

Removal of the underground component of mine.

Reduced potential exploration surface
disturbance in caribou habitat.

Tailings storage
facility

Removal of tailing storage facility (dam). Tailings
would be dewatered and co-disposed with waste rock
in stockpiles.

The CHPP would use a closed water circuit
process that dewaters tailings enabling
co-disposal with mine waste rock improving
PAG management and control of discharge
water quality.

Mine features

The mine features in the Saddle Creek area are no
longer components of the proposed Project and
removed from the EA including: Saddle Creek pit,
potential underground mine areas, and the waste rock
stockpile.

Reduced potential exploration surface
disturbance in caribou habitat.

Size of open pits

Reduction of the size of open pit features to reduce
the amount of disturbance in high-elevation summer
caribou habitat from 256 ha to 124.7 ha.

Reduced potential surface disturbance in
caribou habitat.

Clean water
diversion ditch

Reduction of the total disturbance area of the clean
water diversion ditch in high-elevation winter habitat
for caribou from 23 ha to 7.8 ha.

Reduced potential surface disturbance in
caribou habitat.

MIA and CHPP

Relocation of the MIA and CHPP from the northwest
of the lease area to the northeast.

Site selection optimizes coal haulage and
minimizes site disturbance and conflict with
other mine activities.

Construction camp

Removal of the construction camp options from the
previous MIA location to two potential locations on
Meikle Creek Haul Road.

Site selection is based on improving safety
and security, constructability and reducing
interference with mining activities.

CHPP

Removal of the central CHPP option.

Site selection improves constructability and
reduces coal haulage.

Transmission line

Removal of transmission line option 1.

Reduces potential adverse effects associated
with fish and fish habitat, and wildlife
resources.

As the PDA diminishes in area, it is
anticipated that the removal of Haul Option
D would reduce potential adverse effects

Haul route Removal of haul route option D. associated with fish and fish habitat, wildlife
resources, vegetation resources, air quality,
social environment, and human and
ecological health.
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PROJECT FEATURE PROJECT DESIGN MEASURES CHANGE IN POTENTIAL EFFECTS
As the PDA diminishes in area, it is
anticipated that the removal of Haul Option E
would reduce potential adverse effects
Haul route Removal of haul route option E. associated with fish and fish habitat, wildlife
resources, vegetation resources, air quality,
social environment, and human and
ecological health.
Revised proposed fish habitat offset plan to increase
the amount of instream and riparian habitat created.
Flsrh. hal.)ltat Proppsal to cc?nstruct cle.ar-span bridges on fish Reduced potential effects to fish and fish
mitigation and bearing crossings on Meikle Creek Haul Road and to habitat
offsetting avoid aquatic footprints for the Chetwynd '
Transmission line crossing in order to reduce residual
effects to fish habitat that would require offsetting.
Change to active water treatment from in-situ
attenuation via saturated backfill. Proposed water
treat ti t til t lity i
Water reatment I permanent or unti water quality s Improves confidence in effectiveness of
management confirmed to be suitable for release to the L
. . water quality mitigation.
structures, environment without the need for treatment.
; ; ; Ch t ission line duration t
including residuals | proposal to construct a lined contact water buffer O::f;:”ran;::::z:t I(;fra:?n lonto
management pond (as a component of the active water treatment P ypP ‘
plant) and a lined water treatment residuals landfill to
permanently store water treatment wastes.
2.2.5 PROJECT BENEFITS AND PURPOSE
This section summarizes the benefits of Sukunka during construction and operations, as reported by
Glencore.
2.2.5.1 ECONOMIC BENEFITS FROM SUKUNKA CONSTRUCTION

Table 2 provides a summary of Glencore’s estimated annual economic benefits from the construction of
Sukunka. Sukunka 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. Glencore estimates that approximately $273.4 million would be spent in B.C. during the
construction period.

Table 2: Summary of Estimated Economic Benefits during Sukunka Construction ($ millions)

Type Local ($ millions)

B.C. ($ millions)

Direct Project Construction
Expenditures

45.8

273.4

Contribution to Gross Domestic Product (GDP)
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Type Local ($ millions) B.C. ($ millions)
Direct - 141
Indirect - 136
Labour Income
Direct 14.4 94.6
Indirect 2.5 -
Effects on Government Revenues?
Federal Taxes - 54.1
Provincial Taxes - 34.5

Glencore estimated the 790 direct full-time equivalent (FTEs) during construction (year 1 and 2) would also
be accompanied by 1470 indirect FTEs and additional induced employment in B.C. Table 3 provides a
summary of anticipated employment during the two-year construction period in B.C. and the local area.

Table 3: Estimated Employment Impact during Sukunka Construction

Type? Local (FTEs) B.C. (FTEs)
Direct 120 790
Indirect 40 1470
Induced - 755
Total Employment 160 3015

2.2.5.2 ECONOMIC BENEFITS FROM SUKUNKA OPERATIONS

Table 4 provides a summary of estimated annual economic benefits from operations. Sukunka 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. Glencore
estimates that approximately $277.3 million would be spent annually in B.C.

Table 4: Summary of Estimated Annual Economic Benefits during Project Operations ($ millions)

Local ($ millions) B.C. ($ millions) Canada ($ millions)
Estimated Direct
Expenditures in Canada 104.7 277.3 317.1
(excluding labour)
Gross Domestic Product
Direct - 428 429
Indirect - 36 65
Labour Income
Direct 20.6 69.9 69.9

YIncludes direct, indirect, and induced employment

2 Direct employment refers to employees of Sukunka. Indirect employment is generated by employers who supply goods and
services to Sukunka. Induced employment refers to the increase in employment in the broader economy of the area based on
the presence of the other types of employment.
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Local ($ millions) B.C. ($ millions) Canada ($ millions)
Indirect 4.0 -
Government Revenues
Federal Taxes 29.4
Provincial Taxes 36.8
Municipal Tax Revenues 0.3

Table 5 provides a summary of anticipated employment benefits during project operations. Annual Project
operations would be expected to create direct employment for approximately 543 FTEs per annum in B.C,,
with an average annual income of $128,700.

Table 5: Estimated Annual Operations Labour Force

Positions

Annual Operation Employment

(FTEs)
Miners 135
Skilled Trades 128
Professionals (mining and other) 44
Industrial labour 64
Inexperienced labour 172
Total 543

2.2.5.3

SUKUNKA CONTRIBUTIONS TO BUSINESS DEVELOPMENT

Sukunka would be expected to create procurement opportunities for businesses. In addition to increased
spending resulting from employment wages, Glencore estimates that $45 million would be spent on
services contracted locally on capital goods. Glencore estimates that during operations, $87.2 million
would be spent annually on services contracted from the local area.

According to the Application, Glencore would procure goods and services from suppliers located in
northeast B.C., elsewhere in B.C., and elsewhere in Canada. Table 6 identifies the types of supply and
service contracts anticipated at the local, provincial, and national level for construction and operations.
The costs of reclamation, which would occur progressively through the operational phase, are included in
the costs of operating Sukunka. The costs of closing the mine are estimated to be approximately

S50 million.

Table 6: Regional Breakdown of Contractor Supply Services

Construction Operations
Business/Contract Type I C(Z»:]:(:_;a I C(Z;:Zra
Direct Labour v v v v
Construction Services v v
Services | Professional Services v v
Other Services v v v

»
»
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Construction Operations
Business/Contract Type Local B.C. C(::\Zijra Local | B.C. C(::l:i]ra
Machinery 4 4 v v v
Spare parts and supplies v 4 v v v v
Goods Fuel v v
Utilities 4 4
Other Goods v v v v v

2.2.5.4 COMMUNITY AND SOCIAL BENEFITS OF SUKUNKA

In addition to the employment opportunities above, Glencore has committed to support community
development by creating new employment and recruiting and training local or regional workers for these
jobs. Glencore would continue to work with individual communities to identify and support community
development programs that fulfil long-term community requirements and that, while having an immediate
impact, can eventually become self-sustaining. Support would range from direct financial donations to
in-kind contributions, technical skills and medical or other specialist support. Glencore’s support for
community development would be aligned with its business priorities and deliver value to its host
communities in ways that it can consistently monitor.

3.0 AUTHORIZATIONS

In addition to provincial and federal EA approvals, Sukunka would need various authorizations from
federal, provincial, and local governments.

3.1 FEDERAL REGULATORY ENVIRONMENT

Table 7 lists several key federal permits, approvals, and authorizations that Glencore anticipates would be
required for Sukunka, should it receive an EAC:

Table 7: Anticipated Federal Permits and Authorizations

Permit Agency Legislation Description
Natural Resources i i
Authorization of Explosives Explosives Act Author|.ty under s_ubsect|on 7(1)to
Canada work with explosives.

Authorization under paragraphs
34.4(2) and/or 35(2) of the Fisheries

Authorization for works or

' ore Fisheries and Oceans ' ' Act to carry on a proposed work,
undertakings affecting fish Canada Fisheries Act undertaking or activity that may result
and fish habitat in death of fish and/or harmful

alteration, disruption or destruction
of fish habitat.
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3.2 PROVINCIAL AUTHORIZATIONS

Sukunka would require multiple provincial authorizations, licenses, and permits for Construction,
Operations and Closure, including but not limited to those identified and described in Table 8.

Table 8: Potential Provincial Authorizations, Licenses and Permits

Permit Agency Legislation Description
Agricultural Land Agricultural Land Agricultural Land Authorization for non-farm use
Commission permit Commission Commission Act on agricultural reserve land

BC Ministry of Environment Authorization to discharge
Refuse (Solid Waste) . Y Environmental . . g- .
. and Climate Change inert refuse into the receiving
Permit Management Act .
Strategy environment
BC Ministry of Environment . Authorization to discharge air
. L . . Environmental o . 2
Air Emissions Permit and Climate Change emissions into the receiving
Management Act .
Strategy environment
BC Ministry of Environment . Authorization for discharge
. . Environmental .
Effluent Permit and Climate Change from any water storage facility
Management Act . .
Strategy or diversion structure
BC Ministry of Environment Authority to discharge sewage
Sewage Discharge . Y Environmental . y 8 8
. and Climate Change into holding tank or construct
Permit Management Act .
Strategy subsurface disposal system
BC Ministry of Environment . .
Hazardous Waste I . ISty v Environmental Authority for temporary
. and Climate Change
Permit Management Act storage of hazardous waste.
Strategy
Section 47 license to cut
Forest and Range . .
. timber, road use permit for the
. . Practices Act; Road .
Road Use Permit BC Ministry of Forests . . approval to use forest service
Use Regulation; Qil
. roads and petroleum
and Gas Regulation
development roads
Approval to construct an
. access road on Crown Land
. . - BC Forest Practices
Special Use Permit BC Ministry of Forests and construct access road
Code Act . .
/trails to access the railway
corridor
Permission to conduct a field
study to assess the
Section 14 Heritage archaeological significance of
Inspection and Heritage land or other property;
Investigation Permits, BC Ministry of Forests, g . Authorizes the removal of
. . Conservation Act . .
Section 12 Site residual archaeological
Alteration Permit deposits once the inspection
and investigation are
completed
Authorization to occupy Crown
License of Occupation BC Ministry of Forests Land Act Land for a powerline right of
way
- Permit to construct, operate
BC Ministry of Energy, . ! ! . 'p
. . . Mines Act and Code and close/decommission a
Mines Act Permit Mines, and Low Carbon L .
. Part 8 mine, including the approval of
Innovation
proposed work systems and
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Permit Agency Legislation Description
reclamation program; Permit
to store and use explosives, if

applicable.
Camp Permit Northern Health Authority Public Health Act Authority to operate a camp
. Approval for domestic water
D tic Wat
omestic tvater Northern Health Authority Public Health Act system construction and

System Health Permits .
operation for camp

Authority to operate camp
Northern Health Authority Public Health Act kitchen; responsibility of camp

Camp Kitchen Health

Permit . .
service provider
Permit to connect to Safety Standards
. BC Hydro Act; Electrical Safety Permit to connect to powerline
powerline .
Regulation
Utility and Highway BC Ministry 'of ' Th'e' app'rO\{aI to 'construc.t a
. Transportation and Transportation Act utility within a highway right of
Access Permits
Infrastructure way
Section 11 approval for
Section 11 Approval ! . pprov
- . changes in and about a stream,
for Changes In and BC Ministry of Environment . .
. Water Section 9 water use license for
About a Stream; and Climate Change ) . . .
. Sustainability Act the authority to divert and use
Section 9 Approval, Strategy
. surface water (formerly under
Water Use License .
section 8 of the Water Act)
Approvals for crossing
. . - Petrol d ipelines, d issi d
Various approvals BC Oil and Gas Commission etroleum an pipe |n§s eco.mm|55|0n an
Natural Gas Act relocation of oil and gas

infrastructure

If an EAC is issued, the Major Mines Office (MMO) will coordinate the permit review for Sukunka within
EMLI, including public consultation. Permit issues raised during the EA were tracked and would be carried
forward into the permit review process for resolution under the auspices of the multi-disciplinary Mine
Review Committee.

3.3 LOCAL GOVERNMENT AUTHORIZATIONS

Glencore did not specify the requirement for any specific local government permits, approvals and/or
authorizations.

4.0 ASSESSMENT PROCESS OVERVIEW

4.1 OVERVIEW AND SCOPE OF THE ENVIRONMENTAL ASSESSMENT

In conducting this EA, the EAO considered the potential environmental, economic, social, heritage and
health effects, including cumulative effects, of the Sukunka Project for the provincial EA under the Act and
the requirements under CEAA 2012 for the federal EA.
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Table 9: Major Milestones of the B.C. and Federal EAs

Date

Milestone

January 25, 2013

The EAO issued an Order under Section 10 of the Act to start the Provincial EA.

April 15, 2013

The federal Minister of the Environment approved the EAQ’s request to have the provincial EA
process substituted for the federal process in accordance with the Memorandum of Understanding
between the Canadian Environmental Assessment Agency and the British Columbia Environmental
Assessment Office on Substitution of Environmental Assessments (2013).

May 6, 2013

The EAO issued an Order under Section 11 of the Act outlining the scope and procedures of the EA
process. The scope of the assessment was required to consider the factors identified under
Subsection 19(1) of CEAA 2012, and any environmental effects as defined by Section 5 of the Act.

June 14, 2013 to

The pre-Application phase public comment period was carried out on the draft Application

July 15, 2013 Information Requirements (AIR). An open house was held on June 24, 2013 in Chetwynd, B.C.
The EAO approved the final AIR, establishing the information that must be collected, analyzed and
October 23, 2013 included as part of Glencore’s application for an EAC. The AIR was developed to meet the purposes
of the EA pursuant to both the Act and CEAA 2012.
January 21, 2015 Glencore submitted an application for an EAC (Application) for Sukunka.
January 21, 2015 to The EAO eva_luated the Application against the AIR. The EAO extendec.jl the evaluation period by
14 days, until March 6, 2015, to allow Glencore to respond to evaluation comments before the
February 20, 2015

EAO made the determination whether the Application met the AIR.

March 6, 2015

The EAO determined that the Application did not meet the AIR and made the decision to not
accept the Application for detailed review.

March 19, 2015

The EAO amended the Section 11 Order, pursuant to Section 13 of the Act to address
requirements for proposed mining projects as a result of the Mount Polley tailings facility breach.

The EAO amended the Section 11 Order, pursuant to Section 13 of the Act to reflect changes to

June 9, 2015 Sukunka, including the removal of the underground mine and dedicated tailings storage facility.
August 4, 2015 The EAO accepted Glencore’s Application under Section 16 of the Act.
August 10, 2015 The 180-day Application Review began.
Ic\):tg:;:rl:: ;gi: to A public comment period was held during the Application Review phase.

On day 164 of the 180-day Application Review Period, at Glencore’s request, the EAO suspended
January 21, 2016 the Application review time limit for Sukunka under Section 24(2) of the Act to allow Glencore to

gather additional information on caribou and water quality.

April 12, 2016

The EAO issued a Section 13 Order to add Doig River First Nation to Schedule B.

The EAO determined that the requested caribou information had been provided but the timeline

October 28, 2016 remained suspended in relation to water quality information requests.
January 30, 2018 The EAO issued a Section 13 Order to add Halfway River First Nations to Schedule B.
The EAO determined that water quality information had been provided, but at the request of
Glencore, the EAO suspended the timeline in order for Glencore, in consultation with Indigenous
August 23, 2018 .. L. . . .
groups, to develop a report summarizing the outcomes of additional caribou regulatory discussions
and implications to the Sukunka EA.
Glencore provided the report summarizing the outcomes of additional caribou regulatory
December 16, 2021 | discussions and implications for the Sukunka EA, beginning the EAQ’s review of whether the report
met the criteria to begin the process for lifting the suspension.
March 4, 2022 Following further discussions between the FNITR and the EAO, Glencore requested an additional

60-day period to undertake further discussions and analysis in relation to caribou.

March 17, 2022

The EAO determined that the report submitted December 16, 2021 met the criteria outlined in the
August 2018 suspension order, beginning a 60-day process to incorporate the information
presented in the report into the EAQ’s referral materials. The EAO also indicated that an additional
60-day suspension would be issued once the 60-day process to incorporate the information from
the suspension report had elapsed.
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Date Milestone

The EAO issued an additional suspension under Section 24 of the Act, suspending Application
Review for a period of up to 60 days.

July 15, 2022 The 180-day Application Review time limit resumed.

The EAO held a 30-day public comment period on draft provincial referral materials and draft
potential federal conditions.

This Report and the EAQ’s Indigenous Consultation Report (in Part C of this Report) will be
October 2022 provided to the responsible provincial Ministers for consideration in their decision of whether to
issue an EAC for Sukunka.

May 16, 2022

August 2, 2022

4.2 ROLE OF THE ADVISORY WORKING GROUP

The EAO established a Working Group, made up of federal, provincial, and local government staff or
representatives with the mandates and expertise relevant to the review of Sukunka, as well as
representatives of potentially affected Indigenous Groups listed on Schedule B of the Section 11 Order.
See list of Working Group members 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 Sukunka. Working Group members were responsible for providing timely
advice to the EAO on:

e Key EA documents including, but not limited to, the selection of VCs, Application Information
Requirements, Application, the EAQ’s Assessment Report and proposed provincial conditions, and
potential federal conditions;

e Government policy direction and/or gaps that could affect the conduct of the EA;

e Potential conflicts with the legislation and/or regulations of their organizations;

e EAinformation requirements, as compared with permitting design and information requirements;
and

e Technical issues raised by the public and Indigenous Groups during the public consultation process.

Local governments were invited and/or participated in the working group, including the District of
Chetwynd and the Peace River Regional District.

The following federal departments with specialist information or expert knowledge relevant to Sukunka
participated in the evaluation and the review of Glencore’s Application:

e The Agency provided guidance and information directly to the EAO regarding the substituted
process and federal EA requirements under CEAA 2012, but did not participate in the Working
Group;

e Environment and Climate Change Canada (ECCC) provided comments and information related to its
regulatory and statutory responsibilities within the themes of vegetation resources, wildlife
resources, surface water quality, human health, cumulative effects, and Aboriginal Interests;

e Fisheries and Oceans Canada (DFO) provided comments and information related to its regulatory
and statutory responsibilities within the themes of fish and fish habitat;
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e Health Canada provided advice and information related to its regulatory and statutory
responsibilities in regard to human health, with a primary focus on Indigenous health;

e Natural Resources Canada (NRCan) provided advice and information related to its expertise in
seismicity, geohazards, and sediment dispersion modelling; and

e Transport Canada (TC) provided comments on the AIR and information related to its regulatory and
statutory responsibilities within the themes of navigable waters, rail safety, transportation of
dangerous goods, accidents and malfunctions and Aboriginal Interests.

The EAO reviewed the adequacy of Glencore’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 development of this Report and recommended provincial conditions, the EAO considered all
comments and issues raised during the EA.

FIRST NATIONS INDEPENDENT TECHNICAL REVIEW (FNITR)

McLeod Lake Indian Band, Saulteau First Nations, and West Moberly First Nations sent a letter to the EAO
on February 6, 2015, indicating that they would be conducting a First Nations Independent Technical
Review (FNITR) with the objective of creating a collaborative process with Glencore to resolve issues and
ensure a sustainable development program for the entire lifecycle of the project.

When Doig River First Nation and Halfway River First Nation were added to Schedule B later in Application
Review, they were invited by the FNITR to join; Doig River First Nation agreed to join, and Halfway River
First Nation opted to conduct its own independent review of the materials. While the Sukunka EA process
was suspended, McLeod Lake Indian Band informed the EAO that they would no longer form part of the
FNITR; however, McLeod Lake Indian Band continued to engage with Glencore and the EAO collaboratively
with the FNITR.

This group review approach allowed the four Indigenous groups to share resources, consult with Glencore
and the EAO, and provide, in most cases, a shared view of the potential impacts to their Aboriginal
Interests (asserted or established Aboriginal rights, including Treaty rights, and title).

Although the FNITR chose not to consult with the EAO thoroughly during the early part of Application
Review, engagement gradually increased during the EA. Once drafting of Part C and conditions began, the
EAO was working with the FNITR, McLeod Lake Indian Band, and Halfway River First Nation in a
collaborative manner, including co-drafting of Part C and the Table of Conditions.

Glencore and the EAQ’s engagement with Indigenous groups is summarized in Part C of the Assessment
Report.

4.3 INDIGENOUS CONSULTATION

On May 6, 2013, the EAO issued an Order establishing the scope and procedures of the EA (Section 11

Order) which specified the consultation activities that both the EAO and Glencore would undertake with all

Indigenous Groups potentially affected by Sukunka.
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At the initial stages of the EA for Sukunka, the EAO conducted a preliminary assessment to determine
whether an Indigenous Group would be included on Schedule B or C of the Section 11 Order.

Indigenous Groups in Schedule B of the Section 11 Order were consulted at the deeper end of the
consultation spectrum, and provided the following opportunities:

e Participation in the Working Group;

e Participation in meetings to identify and discuss the exercise of proven and asserted Aboriginal
Interests that may be affected by Sukunka and potential measures to avoid, mitigate, address or
otherwise accommodate impacts;

e Review and comment on key documents, including the draft AIR, Glencore’s Application, and the
EAQ’s draft proposed conditions, Summary and Assessment Reports, as well as co-drafting the
Indigenous Consultation Report (Part C);

e Submission of a document outlining the Indigenous Group’s views on the Summary and
Assessment Reports to be included in the package of materials sent to the provincial Ministers
when Sukunka is referred for decision;

e 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;

e The ability to submit a separate report to the Ministers on behalf of the Indigenous group;

e |nvitation to meet with the EAO to discuss any Aboriginal Interests in the Project area; and

e Review and comment on potential draft federal conditions during the final public comment period.

Indigenous Groups in Schedule C of the Section 11 Order were consulted at the lower end of the
consultation spectrum, and provided the following opportunities:

e 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 the provincial Ministers and the resulting decision;

e |nvitation to meet with the EAO to discuss any Aboriginal Interests in the Project area;

e |nvitation to review and comment on the EAQ’s draft Summary and Assessment Reports, including
the Indigenous Consultation Report; and

e Review and comment on potential draft federal conditions during the final public comment period.

Indigenous Groups consulted at a deeper level (i.e., on Schedule B of the Section 11 Order) were:

e West Moberly First Nations;

e Saulteau First Nations;

e Mocleod Lake Indian Band;

e Doig River First Nation (from April 12, 2016, when added to Schedule B); and

e Halfway River First Nation (from January 30, 2018, when added to Schedule B).

Indigenous Groups consulted at a notification level (i.e., on Schedule C of the Section 11 Order) were:
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e Blueberry River First Nations;

e Fort Nelson First Nation;

e Prophet River First Nation;

e Horse Lake First Nation;

o Kelly Lake Métis Settlement Society; and
e Métis Nation BC.

Further detail regarding consultation with Indigenous Groups is provided in Part C of this Report.

4.3.1 MEETING THE CROWN'’S DUTY TO CONSULT AND ACCOMMODATE INDIGENOUS
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 Sukunka on Aboriginal Interests in respect of the
decision by Ministers as to whether to issue an EAC.

As Sukunka is also a federally substituted EA, the EAO is also responsible for the procedural aspects of
consultation on behalf of Canada and is required to ensure that consultation is carried out in a manner
consistent with Canada’s determination of the scope and content of consultation. Indigenous Groups’
comments and interests in terms of consultation and specific consideration of the Crown’s duty to consult
and accommodate Aboriginal Interests are factored into the analysis in Part C of this Report.

There is often considerable overlap between the interests of Indigenous Groups and the assessment of
environmental, economic, social, heritage and health VCs. Indigenous Groups’ comments and interests
that directly relate to the environmental, economic, social, heritage and health assessments are discussed
in Part B of this Report.

Yahey v. British Columbia

On June 29, 2021, the British Columbia Supreme Court (BCSC) released its decision in Yahey v. British
Columbia (the Yahey decision) in which it ruled that the Province has unjustifiably infringed Blueberry River
First Nations' Treaty 8 rights by authorizing industrial development in Blueberry River First Nations’
traditional territory over many years. Justice Burke directed the Province and Blueberry River First Nations
to work together to improve provincial land management and permitting processes to assess and manage
cumulative effects while protecting Blueberry River First Nations’ Treaty 8 rights.

The Yahey decision is a decision with implications for several industries on how the Province authorizes
activities in Blueberry River First Nations and Treaty 8 territory. Additional information regarding the Yahey
decision, as well as Indigenous Groups’ comments and interests in terms of consultation and specific
consideration of the decision are factored into the analysis in Part C of this Report.
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4.3.2 FUNDS DISTRIBUTED BY THE EAO TO ASSIST INDIGENOUS PARTICIPATION AND
CONSULTATION

The EAO distributed provincial funding to assist Indigenous Groups to participate in the EA process.
Additionally, the EAO distributed funding provided by the Agency to support potentially affected
Indigenous Groups’ participation in the substituted EA. Refer to Part C of this Report for additional details
regarding funding.

4.4 PUBLIC CONSULTATION

Public consultation is an important aspect of the EA process. The EAO required Glencore to prepare a
Public Consultation Plan which laid out Glencore’s consultation objectives and activities.

44.1 SUMMARY OF CONSULTATION ACTIVITIES LED BY GLENCORE

Prior to the start of the EA process, in 2012, Glencore contacted public groups with potential interest in
Sukunka, including municipal employees, recreational users, and private land holders, regarding
information on Sukunka and baseline field studies and programs.

Through the course of the EA, Glencore submitted multiple Public Consultation Reports to the EAO. The
first Public Consultation Report (October 2013) was submitted during the Pre-Application Stage, the
second (August 2015) was submitted with the Application, and the third (November 2015) was submitted
during the Application Review. The Public Consultation Plan and all Public Consultation Reports are posted
on the EAO’s EPIC website at https://projects.eao.gov.bc.ca/p/sukunka-coal-mine/docs?folder=131.

During the Pre-Application stage, Glencore undertook several consultation activities in support of its Public
Consultation Plan (as outlined in Glencore’s Public Consultation Reports), including:

e Opening a community project office in Chetwynd (which has since been closed);

e Participating in the 2013 Chetwynd Chamber of Commerce Trade Show;

e Leading meetings with local governments (Chetwynd and Peace River Regional District), community
groups and stakeholders (Chetwynd Outdoor Society and Snowmobile Club);

e Leading meetings with local land owners;

e Advertising the EAO-led open house and public comment period on the AIR through newspaper
ads;

e Supporting one open house led by the EAO in Chetwynd during the public comment period on the
AIR; and

e Maintaining open communication portals via email and toll-free information hotline, and
Glencore’s community newsletter.

In addition to the consultation activities listed above (which continued where applicable into the
Application Review process), the following is a summary of the public consultation activities carried out by
Glencore during the Application Review process, as outlined in Glencore’s Third Public Consultation
° B>
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Report:

e Advertising the EAO-led open house and public comment period on the Application through
newspaper ads;

e Supporting one open house led by the EAO in Chetwynd during the public comment period on the
Application; and

e Responding to public comments on the Application received during the public comment period.

Through public engagement during the EA, the EAO is satisfied with Glencore’s understanding and
responsiveness to the public interests.

4.4.2 SUMMARY OF CONSULTATION ACTIVITIES LED BY THE EAO
The EAO held three public comment periods and hosted two open houses during the EA.

e During the pre-Application phase, the EAO led a 32-day comment period, from June 14, 2013, to
July 15, 2013, on the draft AIR document. One public comment was submitted during the public
comment period. The EAO hosted an open house in Chetwynd on June 24, 2013, which was
attended by approximately 15 people;

e During the Application Review phase, the EAO held a 50-day public comment period from August
19, 2015, to October 8, 2015, on Glencore’s Application. The EAO hosted an open house in
Chetwynd on September 1, 2015, which was attended by approximately 2 people. The EAO
received comments from seven members of the public; and

e The EAO held a 30-day public comment period, from August 2 to September 1, 2022, on draft
assessment package (including the EAQ’s draft referral materials and the draft potential federal
conditions) at the end of 180-day Application Review stage and received comments from 991
members of the public.

Public consultation opportunities described in this section fulfill the requirements outlined in Paragraph
34(1)(b) of CEAA 2012 and section 4(b)(ii) of the MOU. Public input received during the public comment
periods, as well as Glencore’s responses are posted on the EAQ’s website. Below is a summary of the key
issues or themes raised by the public during the Public Comment Periods:

e Water Treatment — Concerns about the uncertainties regarding the effectiveness of water
treatment, including management of contact water, and assumptions that went into the water
guality modeling;

e \Vegetation — Concerns about the impacts to the Sukunka Lousewort Bog;

e Soils — Concerns about soil erosion control and soil loss during construction;

e Water Quality — Concerns about the potential for flooding events and risk to surrounding water
quality, degrading a healthy watershed and impacting Indigenous groups’ ability to fish;

e Greenhouse Gas Emissions — Concerns about GHG emissions from equipment and removal of
trees;

e Economic — Concerns with the employment opportunities calculations, social impacts to local
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communities, and employment loss post-closure;

e Caribou — Concerns about the loss of critical caribou habitat, potential risk of extinction to the
Quintette herd and potential impacts to Indigenous groups based on this culturally-important
species;

e Climate Change — Concerns that opening a coal mine will contribute to the increasing impacts of
climate change including fires, heat domes, flooding and drought; and

e Impacts to Indigenous Groups — Concerns about the impacts of Sukunka on Indigenous groups,
primarily related to the exercise of their Treaty rights to fish and hunt caribou.

The EAO carefully reviewed and considered all public input in reaching the conclusions and proposed
conditions, found within this Report.

4.4.3 SUPPLEMENTAL REQUESTS FOR INFORMATION DURING APPLICATION REVIEW

During Application Review, the EAO requested additional reference materials and supplemental
information from Glencore to support the EA. The EAQ’s requests for additional information were
primarily driven by concerns raised and requests from the Working Group and Indigenous Groups during
the EA, including requests for additional information on water quality and caribou related to the
suspension of the EA. Supplemental information provided to the EAO by Glencore during Application
Review is described in the Issues Tracking Table available to the public on the EAQ’s website3. During
Application Review, Glencore’s responses to the Working Group comments on the Application and
supplemental information were captured in the Issues Tracking Table, posted at the EAQ’s EPIC website?.
The EAO has considered the comments from Working Group members and the responses from Glencore in
the preparation of this Report.

3 Available at : https://projects.eao.gov.bc.ca/p/588511c8aaecd9001b8259de/project-details
4 Available at:
https://www.projects.eao.gov.bc.ca/api/document/62e457cb9e47b60022504724 /fetch/tbl suk master IRTable 20220729.pdf
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PART B — ASSESSMENT OF POTENTIAL EFFECTS,
INCLUDING CUMULATIVE EFFECTS, MITIGATION,
AND SIGNIFICANCE OF RESIDUAL EFFECTS

5.0 ASSESSMENT OF EFFECTS TO FISH AND FISH HABITAT

5.1 BACKGROUND

Fish and fish habitat were selected as a VC due to the importance of local recreational and Indigenous
fisheries, and because fish are important indicators of overall aguatic ecosystem health.

The results of the fish and fish habitat assessment are considered in the assessment of other VCs in this
report, including:

e Human and Ecological Health (Section 16), which considers effects from changes in fish tissue metal
concentrations on human and ecological health;

e Summary of Statutory Requirements under CEAA 2012 (Section 17), which assesses impacts to
traditional use and fish and fish habitat; and

e Part C (Section 20), which considers the effects on Indigenous fishing interests.

5.1.1 REGULATORY CONTEXT

Key legislation, policy, and other regulatory guidance documents relevant to the protection and
management of fish and fish habitat in the Sukunka area are described below.

The federal Fisheries Act, administered by Fisheries and Oceans Canada (DFQ), is the main statute related
to the conservation and protection of fish and fish habitat. When Application Review for Sukunka began in
2016, the Fisheries Act (2012) prohibited ‘serious harm’ to fish that are part of, or support, commercial,
recreational and Aboriginal (CRA) fisheries.

While Application Review was suspended (2016 to July 2022), a modernized Fisheries Act (2019) came into
force, with amended provisions for fish and fish habitat protection and pollution prevention. Paragraphs
34.4(1) and 35(1) of the Fisheries Act (2019) now prohibit the death of fish by means other than fishing and
the harmful alteration, disruption or destruction (HADD) of fish habitat. Activities that may result in death
of fish or HADD of fish habitat that cannot be avoided or mitigated require authorization from DFO under
paragraphs 34.4(2) and/or 35(2) of the Fisheries Act (2019), with mitigation and offsetting required to
maintain or improve the productivity of fisheries.

While most of the EA process was completed in the context of the serious harm provisions under the
Fisheries Act (2012), the fish and fish habitat protection provisions under the Fisheries Act (2019) now
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apply and Sukunka would be assessed under the latter during any subsequent Fisheries Act authorization
processes (should an EAC be issued). DFO provided comments on this chapter to the EAO regarding the
changed context of the federal regulatory regime and implications for the residual effects characterization
and any future permitting processes, should Sukunka receive an EAC. As such, this chapter summarizes the
information provided in Glencore’s Application in the context of the Fisheries Act (2012) and concerns
raised by DFO about this chapter in relation to the changed regulatory context are further characterized in
Section 5 and referenced throughout this chapter where applicable.

In addition to the Fisheries Act, other legislation and policy relevant to the protection and management of
fish and fish habitat in the Sukunka area include:

e CEAA 2012 aims to protect the components of the environment that are within federal jurisdiction
including fish and fish habitat as defined in subsection 2(1) (paragraph 5(1)(a)(i) of the CEAA 2012;

e The provincial Mines Act (MA) and Environmental Management Act (EMA) include requirements for
the management and protection of aquatic life and fish and fish habitat;

e The Water Sustainability Act (WSA) is BC’s principal law for managing the diversion and use of
water resources, and includes the Water Sustainability Regulation and Groundwater Protection
Regulation;

e The federal Species at Risk Act (SARA) prohibits killing, harming, capturing, or harassing species
listed (in schedule 1 of the Act) as endangered, threatened, or extirpated, and provides protection
for habitat that supports these species. The Committee on the Status of Endangered Wildlife in
Canada (COSEWIC) assesses and identifies species at risk;

e The B.C. Conservation Data Centre (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 B.C. Wildlife Act, or nationally by the
COSEWIC;

e The provincial Riparian Areas Protection Act, and associated Riparian Areas Regulation that
protects features, functions and conditions of riparian areas to maintain stream health and fish
productivity;

e The B.C. Forest and Range Practices Act provides guidance on discretionary and mandatory
Riparian Management Areas around fish bearing streams, lakes, and wetlands, provides guidance
on the rate at which wood can be removed from a watershed, and provides regulations on road
building; and

e Under the provincial Wildlife Act, a Fish Collection Permit would be required for any fish salvage
activities, fish for monitoring, or fish collection for tissue analysis.

Key relevant guidelines include:

e The Canadian Council of Ministers of the Environment (CCME) Water Quality, Sediment Quality and
Tissue Residue guidelines, and the B.C. Water Quality guidelines (WQG) provide guidance on water
guality requirements for aquatic life and wildlife consumers of aquatic biota; and

e The Fish-stream Crossing Guidebook (Revised Edition, September 2012), which provides
practitioners with current legislative and technical reference material to guide the implementation
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of sound fish-stream crossing practices to maintain fish passage and protect fish and fish habitat as
required by the Forest and Range Practices Act and the federal Fisheries Act.

5.1.2 STUDY AREA DESCRIPTION

Figure 4 shows the Local Assessment Area (LAA) and Regional Assessment Area (RAA) for fish and fish
habitat and delineates the mine site and proposed haul and transmission line options. The LAA includes
the following watercourses in the immediate vicinity of the Project components and haul options:

e Skeeter Creek and its tributaries;

e Chamberlain Creek and its tributaries;

e Bullmoose Creek and its tributaries near the proposed PDA;
e Meikle Creek and its tributaries; and

e Sukunka River and its tributaries.

The RAA is based on the overall watershed boundaries in the area, considering the extent of fish
population movements and connectivity of watercourses and potential effects of other projects in the
area. The RAA includes:

e Sukunka River from approximately 40 km upstream of the Burnt River confluence to its confluence
with the Pine River;

e Bullmoose Creek from its confluence with west Bullmoose Creek to the confluence with the
Wolverine River;

e Wolverine River from the confluence with Bullmoose Creek; and

e Murray River.

The temporal boundaries for the fish and fish habitat assessment include two years of construction,
22 years of operation, an approximate six years of closure for most of the mine site, and an additional
post-closure period including a potentially permanent period of water treatment.

»
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5.2 POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED IN THE APPLICATION

Existing conditions, project interactions for the potential effects, and proposed mitigation measures are
described in the subsections below.

5.2.1 EXISTING CONDITIONS

Glencore reviewed desktop information on fish and fish habitat and undertook field sampling of project
area watercourses during the summer and fall of 2012, and the summers of 2013 and 2014, as described in
Section 5.1.3 of the Application. Figure 5 provides an overview of waterbodies and fish presence/absence
near the proposed Sukunka mine site. The following paragraphs summarize the fish and fish habitat
baseline for each waterbody that is expected to be directly affected by the Sukunka mine site.

Overall, bull trout were the focus of Glencore’s assessment of fish and fish habitat because they are a
provincially blue-listed species, and an important species in recreational and Aboriginal fisheries. The B.C.
CDC conservation status report states that “Although the interior group of bull trout is considered
relatively stable overall at present, there are many uncertainties associated with climate change and
impacts to this highly temperature-sensitive species. Elsewhere (and in some B.C. areas based on climate-
change predictive modelling as Porter and Nelitz 2009), bull trout have become increasingly isolated in
cold headwater refuges, resulting in fragmentation of populations. Globally, this species is considered G3
[vulnerable to extirpation or extinction], and B.C. is considered the remaining stronghold for the species.”
Bull trout are particularly sensitive to development that removes riparian vegetation, as the subsequent
loss of shading can lead to temperature increases in streams. Because bull trout populations do not act as
metapopulations, genetic diversity can only be maintained through the conservation of as many
populations as possible across species distribution and range.

5.2.1.1 THE SUKUNKA RIVER

The Sukunka River originates in the Rocky Mountains and flows for 115 km north to its confluence with the
Pine River, 16 km south of Chetwynd. The Sukunka River main channel meanders through a broad valley
with adjacent wetland complexes, while tributaries to the river descend steeply from the hillsides to the
valley floor, where they cross the floodplain to meet the Sukunka River. A 6 m waterfall and long cascade
section, located 11 km downstream of the mine site, delineates the upstream limit of distribution of some
fish species. Upstream of the falls, the Sukunka River supports several regionally important fish species,
including mountain whitefish, bull trout, rainbow trout, longnose dace, longnose sucker, slimy sculpin,
dolly varden, northern pike, arctic grayling, and lake chub. The Application also noted the presence of
finescale dace.

5.2.1.2 SUKUNKA WETLAND

About 1 km upstream of their confluence with the Sukunka River, Skeeter Creek and Chamberlain Creek
disperse into a wetland complex that extends roughly 2.5 km along the Sukunka River. The wetland is
located within the active floodplain of the Sukunka River, receiving water from annual flooding as well as
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precipitation, groundwater, and surface flows from the creeks. The extent of the wetland varies from year
to year with water inputs. Fish species captured in Glencore’s surveys of the wetland in summer 2012 and
2014 were bull trout, slimy sculpin, rainbow trout, redside shiner, longnose sucker, and brassy minnow.
The wetland is potentially accessible to all of the fish species occurring in the Sukunka River, but habitat
use likely varies with water levels, time of year, and habitat requirements specific to species and life-stage.
Expected habitat utilization includes overwintering in deep pools, rearing, and refuge during freshet high
flows.

5.2.1.3 SKEETER CREEK

Skeeter Creek is a 13.2 km long stream flowing in a north-westerly direction along the northern side of the
PDA. Water flow in Skeeter Creek follows a seasonal pattern typical for the Sukunka River Basin, with a
winter low flow period (December-March), spring break up (April-May), peak freshet flows in June, late
summer low flows (August-early September), high autumn flows related to rainfall events (September-
October) and diminishing flows through fall and early winter (late October-early November). The lower
section of Skeeter Creek can be completely dry upstream of its confluence with the Sukunka River, as was
the case for 1.5 km in late August to late September 2012, disrupting access by fish species in the Sukunka
River.

Glencore found fish in most of the length of Skeeter Creek, with a 50 m high waterfall blocking fish passage
about 13 km upstream of the confluence with the Sukunka River, although a series of falls and cascades
between 4.5 km and 4.8 km upstream of the confluence present partial barriers to fish passage. Glencore’s
2012 field sampling captured rainbow trout, bull trout, and slimy sculpin. Longnose sucker has also been
reported in Skeeter Creek. Glencore rated habitat quality for salmonid overwintering and rearing during
the low flow winter and summer months to be poor in reaches of Skeeter Creek upstream of the Sukunka
River floodplain due to the paucity of deep pools, high channel gradient, and discontinuous flow. Habitat
quality for salmonid spawning, staging, and migration was considered moderate during spring and fall
when flows were higher. Glencore rated the overall habitat quality for salmonids in Skeeter Creek as
moderate.

Alarge, 2.9 km long tributary (SCT015) draining a headwater lake enters Skeeter Creek from the south
about 6.5 km upstream of the confluence with the Sukunka River. Bull trout redds were observed near the
confluence of this tributary and Skeeter Creek, but fish passage is prevented about 0.6 km upstream by a
4 m high waterfall, above which Glencore concluded the tributary is not fish-bearing, based on
electrofishing and minnow trapping field sampling. Glencore identified that the only bull trout
overwintering habitat in Skeeter Creek is found in a plunge pool directly below the falls.

5.2.1.4 CHAMBERLAIN CREEK

Chamberlain Creek is a 12.1 km long stream flowing northwesterly into the Sukunka River. For the
purposes of the EA, Chamberlain Creek is considered to include the lower 6 km of the creek, plus the
entire 7 km length of an unnamed major tributary (CCT011) that joins the creek at 6 km upstream of its
confluence with the Sukunka River. A series of waterfalls about 8.5 km upstream from the confluence of
Chamberlain Creek are considered permanent barriers to upstream fish passage. Most tributaries to the
creek are high-gradient streams with cascades and waterfalls. Glencore found bull trout, long-nose sucker,
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rainbow trout, mountain whitefish, and slimy sculpin in the fish-bearing reaches of Chamberlain Creek.

Flow in Chamberlain Creek follows the same seasonal pattern as the flows in Skeeter Creek, with the lower
section of the creek running completely dry during low flow periods in late summer and during winter,
preventing fish movement between Chamberlain Creek and the Sukunka River during this time. Glencore
rated rearing and migration habitat as poor for Chamberlain Creek owing to the low flows and
discontinuous habitat in the lower reaches in summer. Spawning, staging, and overwintering habitat were
rated as moderate due to the higher flows in spring and fall, the presence of gravel and cobble substrates
in most reaches upstream of the Sukunka River floodplain, and the presence of pools, particularly in the
lower reaches. Glencore rated the overall habitat quality for salmonids in lower Chamberlain Creek as
moderate.

Table 10 provides a summary of fish species known to be present in the Sukunka River near Sukunka,
Skeeter Creek, and Chamberlain Creek.

Table 10: Fish species known to be present in Skeeter Creek, Chamberlain Creek, the Sukunka wetland,
and the Sukunka River upstream of the Sukunka Falls (11 km downstream of the mine site)

Fish Species Documented in:
Common Scientific name Sukunka River Sukunka Wetland* Skeeter Chamberlain
name Creek Creek
Rainbow trout | Oncorhynchus mykiss X X X X
Bull trout Salvelinus confluentus X X X X
Dolly Varden Salvelinus malma X
Mountain Prosopium X X
whitefish williamsoni
Slimy sculpin Cottus cognatus X X X X
Longnose Catastomus X X X X
sucker catastomus
Longnose dace | Rhinichthys X
cataractae
Finescale dace | Phoxinus neogaeus X
Redside shiner | Richardsonius X
balteatus
Northern Pike | Esox Lucius X
Arctic Grayling | Thymallus arcticus X
Lake Chub Couesius plumbeus X
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Fish Species

Documented in:

Common Scientific name Sukunka River Sukunka Wetland* Skeeter Chamberlain
name Creek Creek
Brassy Hybognathus X
Minnow hankinsoni

Notes:

* Glencore identified that the Sukunka River wetland is potentially accessible to all fish species occurring in the Sukunka River.
Whether a particular fish species is present depends on the time of year and water level in the wetland, as these affect the
availability of the habitat specific requirements for that species and life stage.
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5.2.1.5 TRENDS IN EXISTING CONDITIONS

Although no analysis was provided in the Application of how climate change might be expected to affect
water flows, and thus fish habitat, Section 19 of the Application provided predictions that the 1961-1990
mean air temperature will increase by 3.5°C by 2040. Precipitation is predicted to increase in summer and
winter, and snowpack and extreme precipitation events are expected to increase. The predicted increases
in temperature are particularly relevant for bull trout, which are vulnerable to temperature increases.

5.2.2 POTENTIAL PROJECT EFFECTS

Glencore’s assessment focused on impacts to fish species composition, distribution, and relative
abundance during various life stages, particularly on stream systems that could be affected by mine-
influenced drainage.

Glencore used a habitat modelling tool to estimate habitat effects from instream flow alteration in Skeeter
and Chamberlain creeks. To assess potential fish habitat in the tributaries to Skeeter and Chamberlain
creeks, which are difficult to access due to steep and hazardous terrain, Glencore conducted a GIS-based
analysis using LiDAR elevation contours.

The main sources of effects to fish and fish habitat are construction and operation activities that could
potentially alter or remove key components of fish habitat, change base flows, introduce substances into
watercourses that are deleterious to fish, including through erosion, or cause the direct mortality of fish.

Glencore identified that the construction of mine infrastructure in streams and riparian areas (e.g. water
intake and discharge structures, waste rock stockpiles, pits), haul roads, site water management, and
water use and disposal have the potential to interact with fish and fish habitat. Glencore identified that
Sukunka would result in:

e The removal of tributaries to Skeeter Creek and Chamberlain Creek, and diversion of their water to
the Sukunka River;

e Flow reductions in Skeeter Creek and Chamberlain Creek;

e Potential impacts from stream crossings built or upgraded for the access routes and transmission
line;

e Construction of a water pipe through the Sukunka River wetland; and

e Introduction of contaminants to fish habitat.
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Glencore identified the following potential effects on fish and fish habitat:

e Permanent alteration or destruction® of fish habitat resulting from access route and transmission
line upgrades; construction of the pipeline and access road through the wetland; and infilling of
tributaries on the mine site;

e Effects resulting from flow alteration in Skeeter Creek, Chamberlain Creek; and the wetland near
the Sukunka River, including:

o Reduction in available habitat;

o Reduction of available food and nutrients;

o Change in peak flow timing and intensity (flushing flow) in Chamberlain and Skeeter creeks;
o Change in behavioural cues (e.g., change in flow regime and/or water temperature); and

o Change in habitat connectivity as a result of flow reduction;

e Increase in fish mortality risk; and

e Degraded water quality resulting from the introduction of contact water to Skeeter Creek,
Chamberlain Creek and the Sukunka River.

5.2.2.1 PERMANENT ALTERATION OR DESTRUCTION OF FISH HABITAT

Construction of preliminary Mine Site Water Management Plan components would disconnect the
tributaries from Skeeter and Chamberlain creeks, diverting their water to the Sukunka River (via the
sediment pond, treatment plant, and effluent pipeline). Seventeen tributaries of Skeeter Creek and nine
tributaries of Chamberlain Creek would be affected, most of which are high-gradient, headwater,
ephemeral, non-fish-bearing streams.

Over the course of Application Review, Glencore narrowed down their project design to two coal haul
route options and two load-facilities. Table 11 provides the estimated areas of instream fish habitat and
riparian habitat directly affected by project components, considering the updated design proposed during
the Application Review period.

Following Working Group input during Application Review, Glencore proposed to offset these losses by
creating 2,400 square metres (m?) of instream overwintering and rearing habitat in a channel near the
Sukunka River, and by planting appropriate vegetation species along the length of the newly created
channel to create approximately 32,000 m? of functional riparian habitat.

> While it is acknowledged that the proponent assessments were carried out under the previous Fisheries Act (2012), DFO notes that
“permanent alteration or destruction of fish habitat” was applicable under the Fisheries Act (2012). During the permitting process, DFO will
require a detailed description of any harmful alteration, disruption, or destruction (HADD) or death of fish (DoF) that may potentially occur
because of Sukunka.
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Table 11: Estimated direct permanent alteration or destruction of fish habitat after mitigation

SCT015, Sukunka
Wetland, Meikle
Creek haul road,
Sukunka FSR

transmission line

Watercourse/ Project Fish- Linear Average | Stream Instream Riparian | Riparian
Watershed Component | Bearing | Distance | Width Class Area Habitat Area
(m) (m) altered or | Width altered or
destroyed destroyed
(m?) (m?)
Skeeter Creek COP, CC, Yes 600 1.5 3 900 40 24,000
Tributary SCT015 CWS
(Mine Site)
Meikle Creek and Fish-bearing | Yes 40 Various S2 and (ol 0 (ol
tributaries Crossings (3 S3ii
(Option B for Haul ]:rs:;?iia':ng
Road and Option 2 &
. one beaver
for Transmission
. dam
Line)
complex)
Sukunka River Fish-bearing | Yes Various Various S1, S2, ov Various ov
tributaries Crossings S2, 54,
(Option 3 for (32 ﬁ.Sh_ WL, BDC
. . bearing, 3
Transmission Line)
beaver dam
complexes)
Sukunka Wetland Water pipe Yes 100 2 Wetland | 600¥ n/a n/a
(Diffuser pipe and and its
access road
road)
Total potential Fish Bearing | Yes Various Various S1,S2, 1, 500 Various 24,000
impact: Skeeter Crossings S3, 54,
Creek Tributary WL, BDC

Notes: CC: Collection Channel, COP: Conceptual Open Pit, CWS: Conceptual Waste Stockpile, WL: Wetland Complex, BDC: Beaver Dam

Complex

i: Only the lower 600 m are considered fish-bearing.
ii: Values provided for affected habitat areas are estimates. Accurate instream areas affected would be surveyed and calculated during the

permitting phase.

iii: Revised during Application Review, based on Glencore’s commitment to use clear-span bridges for crossings of fish-bearing streams. The
bridges would replace existing culverts on the Meikle Forest Service Road which have already removed the riparian area at the three stream

crossings requiring upgrades.
iv: Revised during Application Review, based on removal of haul road option, and Glencore’s commitment to not place any permanent
structures for the transmission line in fish habitat, and apply best management practices.

v: Revised during Application Review, following feedback from DFO.
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5.2.2.2 FLOW ALTERATIONS

Appendix 2 contains tables showing mean monthly flow changes and mean annual flow changes for each
assessment point during all project phases except Construction, which are summarized in the following
section.

5.2.2.2.1 Effects on Fish Habitat from Flow Alterations

Although Glencore provided bull trout habitat modelling results in the Application, Working Group
members stated their lack of confidence in the results of this habitat modelling (see Section 5.2, Potential
project effects and proposed mitigations identified during Application Review). Further, Glencore did not
update the bull trout habitat modelling results following the changes to project design to reflect the
updated surface flow predictions. Glencore stated that there would be no substantial changes in the
outcomes of the modelling, and that the original assessment of potential changes in bull trout habitat,
which indicated no loss of bull trout habitat in Skeeter or Chamberlain Creek, would remain valid.

5.2.2.2.2 Effects on Channel-Forming Processes

In addition to the flow changes described above, the Application predicted changes to five assessment
points not considered in the updated modelling, which restricted predictions for flow changes to the flow
nodes considered in the updated water quality model. Of these, the one with the most notable changes
was assessment point SKO5, located on a tributary to Skeeter Creek upstream of the Sukunka mine site.
This tributary is assumed to be non-fish-bearing based on field observations, ephemeral flows, and steep
gradient. The Application predicted a 769 percent increase in mean annual discharge during Operations at
this assessment point, and up to a 1177 percent increase in June. This change can be attributed to the
inflow of non-contact water captured by the diversion ditch. Glencore stated that the residual effect of this
change on channel-forming processes, erosion, and downstream sedimentation in Skeeter Creek is low to
negligible because:

e The unnamed tributary downstream of the diversion ditch would be armoured with rip-rap and an
energy dissipater would be installed at the outlet of the diversion ditch to reduce erosion;

e The predicted increase in peak flows in April in this unnamed tributary represents only five percent
of the baseline flows in Skeeter Creek at the model node immediately downstream (SKEET 3,
located approximately 500 m downstream from the unnamed tributary); and

e |Immediately downstream, Skeeter Creek is confined in a steep-sided canyon, with generally stable
substrates.

As indicated in the summary tables included in Appendix 2, mean flows in May, the month during which
peak flows typically occur, would be expected to change due to Sukunka, although the nature and
magnitude of the change would vary with the project phase and stream location. Mean flows in May are
predicted be lower than baseline in upper Chamberlain Creek (Chamb [-17 percent to -19 percent] and
Chamb?2 [-6 percent to -7 percent]), and in lower Skeeter Creek (Skeet2 [-22 percent to -34 percent], Skeet
[-6 percent to -7 percent]), during all project phases. May mean flows are predicted to increase in lower
Chamberlain Creek (Chamb3, by 7-8 percent), and upper Skeeter Creek (up to 1 percent for Skeet3).
Glencore did not provide updated predictions for peak flows in dry years, as had been provided in the
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Application.

Peak flows play an important role in maintaining in-stream habitat conditions for fish, by flushing fine
sediment and organic material from gravel stream beds; depositing larger substrates; building or eroding
banks; filling in or deepening pools; and adding and distributing coarse woody debris. Flood flows can also
cause mortality to salmonids in the egg or alevin life stage. A significant decrease in flushing flow timing
and intensity may cause increased sedimentation, which may lead to a lower egg-to-fry survival rate and
lower production of aquatic invertebrates, in addition to altering channel morphology.

Glencore concluded that the changes to peak flows in Skeeter and Chamberlain creeks would not
substantially alter channel-forming processes. Glencore stated that in Skeeter Creek, with its cobble and
boulder substrates, the peak flows would still be sufficient to erode banks, contribute gravel to the creeks,
and minimize channel infilling (i.e., via fine sediment deposition). In Chamberlain Creek, the largest change
in peak flows (-19 percent) are predicted in the upper reaches of the creek, where the channel is steepest
and has the largest substrates. In lower Chamberlain Creek, the seven percent predicted increase in May
peak flows is not likely to be sufficient to alter channel forming processes. Glencore did state that a more
detailed analysis of channel-forming processes may be required to assess potential effects of flow
alterations in Skeeter Creek.

However, Glencore had previously clarified, in response to a comment from ENV, that it is possible that
Sukunka would reduce bed material supply to lower Skeeter and Chamberlain creeks (due to the reduced
catchment area), resulting in geomorphic changes to the creeks such as increased sediment deposition,
channel narrowing (due to vegetation encroachment), or bed material coarsening.

5.2.2.2.3 Reduction in Available Food and Nutrients

Tributary flows carry organic material into mainstems of Skeeter and Chamberlain creeks to provide food
and nutrients for aquatic invertebrates (the primary food supply for fish) and fish. Removal of flow input
from tributaries of Skeeter and Chamberlain creeks may cause a reduction in available food and nutrients
in these watercourses. The Application reported that in Skeeter Creek, the reduction in mean annual
discharge may cause a reduction in available food and nutrients; however, this potential reduction may
not be directly measurable. Glencore proposed a follow-up program to study the abundance and species
composition of benthic and drifting invertebrates, an indirect indicator for reduction in available food and
nutrients, in Skeeter Creek. The Application concluded that in Chamberlain Creek, the reduction in mean
annual discharge would not have a measurable effect on the availability of food and nutrients.

5.2.2.2.4 Behavioural Cues

The natural flow regime in rivers provides behavioural cues (e.g., fall rain events) for fish for life processes
such as migration or spawning. Bull trout in the Sukunka River with a fluvial life history may potentially
migrate to Skeeter and Chamberlain creeks to spawn in September-October.

The Application stated that bull trout in Skeeter and Chamberlain creeks are expected to have a stream-
resident life history, rather than a fluvial life history, because the lack of an open and well-defined channel
through the Sukunka River wetland, coupled with a lack of surface flow during low flow periods (generally
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late summer through winter) provide a barrier to fish passage. Therefore, Glencore argued that a change
in flow regime in Skeeter and Chamberlain creeks would not have any measurable effect on behavioural
cues for bull trout migration.

Flow regime alteration effects on temperature regime in streams may also affect behavioural cues for life
processes such as spawning, egg incubation and larval development. It is noted that the critical period for
the bull trout lifecycle is overwintering and egg incubation. Glencore stated there would be no measurable
change in the Chamberlain Creek flow regime. In Skeeter Creek, Glencore predicted a reduction in winter
flow in the lower sections. Glencore proposed a follow-up program to assess potential changes in water
temperature and its effects on fish species in Skeeter and Chamberlain creeks.

5.2.2.3 INCREASE IN FISH MORTALITY RISK

Construction of Sukunka components such as open pits, waste rock stockpiles, sediment control
structures, water management components (i.e., diversion and collection ditches) and access route water
crossings would require destruction of fish-bearing watercourses (such as tributaries to Skeeter Creek and
Chamberlain Creek). In addition, the following proposed activities could increase the risk of fish mortality
in all assessed species due to the physical harming of fish or the introduction of deleterious substances
into fish-bearing watercourses:

e Duringisolation of watercourses, diversion of streams, construction of watercourse crossings and
the construction of mine infrastructure, fish can become stranded;

e During water extraction pumps used to divert flows around work areas (for the isolation of
instream work site) and water withdrawal from streams for various uses can trap and harm or kill
fish;

e Use of industrial equipment within the stream channel may cause mortality and harm to fish
species present within the work area through direct crushing of fish and eggs, and disturbance of
channel substrates that may contain alevins or other early life stages of fish;

e Blasting near fish habitat can induce pressure waves causing mortality and harm to fish;

e The introduction of blasting residues such as ammonia, can lead to fish mortality if released in
sufficient quantities;

e Accidental release of sediments into watercourses during construction of mine components and
watercourse crossings for the access route may cause an increase in turbidity, which could have
both lethal and sub-lethal effects on fish and fish eggs; and

e Mine contact water containing metals, sulphates and other constituents may seep into
fish-bearing watercourses during any phase of Sukunka and is also expected to be directly
discharged to the Sukunka River.

5.2.2.4 WATER QUALITY IMPACTS

The EAO noted in Section 6 that there was uncertainty regarding the effects on aquatic life in the lotic®
waters of Skeeter and Chamberlain creeks due to the predicted changes in water quality. In the Sukunka
River, the only predicted adverse effects to fish, specifically slimy sculpin, arise from the discharge of

6 Waters that are continuously in motion
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selenium. Slimy sculpin have very small home ranges, and may be adversely affected by mine effluent due
to selenium bioaccumulation in the initial dilution zone (IDZ). However, the number of slimy sculpin
affected would represent a very small portion of the population of slimy sculpin in the Sukunka River. For
lentic’ waters (i.e., the Sukunka wetland), the EAO concluded that there is an increased risk that selenium
would bioaccumulate to a greater extent, leading to potential adverse effects to egg laying vertebrates,
such as fish, amphibians and birds.

Also, the addition of nitrates from blasting may lead to increased periphyton growth in Chamberlain Creek,
which may result in effects to habitat and to the food web composition in Chamberlain Creek.

The EAO also notes the risk of erosion throughout the project life could affect water quality by introducing
sediment to fish streams. The erosion potential mapping for the project noted 80 percent of the PDA has
soils with moderate erosion potential, and 18 percent has soils with high erosion potential. Twenty five
percent of the PDA is found in class IV and V2 terrain.

The EAO proposes Condition 21: Water Quality Management requiring Glencore to manage downstream
water quality impacts, Condition 23: Aquatic Effects Management and Monitoring Plan requiring aquatic
effects monitoring and adaptive management, and Condition 14: Construction Environmental
Management Plan requiring erosion and sediment control measures.

5.2.3 MITIGATION MEASURES

In addition to considering mitigation in project design, Glencore proposed the following measures to
mitigate potential effects on the productive capacity of fish habitat and on fish mortality risk:

e Maintain an appropriate riparian buffer (based on stream class and direction in BC's Stream
Identification Guidebook® and Riparian Management Area Guidebook?) between mine
components (including temporary workspaces and stockpiles) and fish-habitat;

e Where possible, use existing roads and rights-of-way and install appropriate temporary crossing
methods (e.g., temporary bridges and clear span bridges) for fish-bearing stream crossings along
the transmission line and haul road;

e Apply erosion and sediment control methods, including sediment and erosion control ponds, as
detailed in the preliminary Surface Erosion and Sediment Control Plan;

e Conduct instream and riparian construction activities in minimum risk windows (e.g., the dry
season or when streams are frozen), avoiding high risk weather and flow conditions;

e Conduct instream work in fish-bearing watercourses in isolation of flows, and conduct fish salvages
before isolating channels;

e Re-introduce flows to isolated watercourses immediately downstream of isolated areas to avoid

7 Slow flowing, or staghant, water
8 Terrain Stability Class IV (13 percent of the PDA) has a high potential for failure, while Terrain Stability Class V (12 percent of
the PDA) displays evidence of failure and mass movement, and has a high likelihood of landslide initiation.
9 BC Ministry of Environment, 1998. Available at https://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/FISH/FishStream.pdf
10 BC Ministry of Environment, 1995. Available at https://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/riparian/rip-toc.htm
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fish stranding, while dissipating discharge water energy to avoid channel degradation and increased
suspended sediments;

e Ensure industrial equipment operating near fish-bearing watercourses is in good working condition
and free of leaks;

e Follow DFQ’s Guidelines for the Use of Explosives in or near Canadian Fisheries Waters where
blasting occurs in or near fish-bearing watercourses;

e To minimize disturbance to the wetland:

o Keep work areas and disturbed areas in wetland to a minimum;

o For wetland water pipe construction, use low-ground-weight construction equipment, or
operate normal equipment on timber riprap, prefabricated equipment mats, or terra mats,
to prevent compaction of wetland soils;

o Avoid using rock, soil, tree stumps, or brush riprap imported from outside the wetland to
support equipment on the construction right of way; and

e Offset for unavoidable death of fish and harmful alteration, disruption or destruction of fish habitat
following the conceptual Fish Habitat Offsetting Plan, which was updated during Application
Review.

5.3 POTENTIAL PROJECT EFFECTS AND PROPOSED MITIGATIONS
IDENTIFIED DURING APPLICATION REVIEW

During Application Review, the EAO received and reviewed comments from the public, Indigenous groups,
and the working group. From these comments (which are included in the public, Indigenous groups and
working group tracking tables), in addition to the issues related to the prediction of water quality effects
(discussed in detail in Section 6), the EAO has distilled the following central issues related to fish and fish
habitat:

e Concerns with the adequacy of baseline data;

e Concern with Glencore’s characterization of the potential impacts to fish and fish habitat,
particularly with respect to changes in flow and water quality. Changes to surface flows are
discussed below, while potential impacts of changes to water quality on fish are discussed in
Section 6, Water Quality and Aquatic Biota; and

e Concerns with the adequacy of the Fish Habitat Offsetting Plan.

5.3.1 ADEQUACY OF BASELINE DATA

Reviewers raised concerns that the baseline data collected was not adequate to provide high confidence in
the assessment of potential effects.

DFO raised concerns with Glencore’s assumption that bull trout use of Skeeter and Chamberlain creeks is
likely incidental and seasonal. Glencore was unable to provide the requested population data to support
its view. DFO concluded that it cannot be confirmed whether the bull trout within Skeeter and
Chamberlain creeks are resident, fluvial or a combination of both. As a result, there is uncertainty and risk
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regarding the scale and magnitude of predicted effects, and the adequacy of proposed offsetting
measures. DFO indicated that supporting data such as size-at-age and age-at-50 percent-maturity would
be required to provide more certainty about habitat utilization by bull trout, and that this information
should be gathered in future regulatory phases if Sukunka proceeds.

The Ministry of Environment and Climate Change Strategy (ENV) raised concerns that sampling of the
wetland was insufficient, and questioned Glencore’s assumptions about fish overwintering use of the
wetlands. Glencore provided additional information on the wetland sampling conducted, which included
additional wetland sampling in July 2014, and committed to working with ENV to develop a wetland
characterization workplan. Although ENV raised questions about the sampling approach to date, ENV was
satisfied that further characterization work could be captured in an EAC condition.

ENV and DFO raised questions regarding whether tributary streams to Skeeter and Chamberlain creeks are
not fish-bearing, as Glencore claimed. Glencore provided clarification of their field study results for
tributary streams, noting that it is the non-fish-bearing headwaters section of tributary SCT015, above an
impassable waterfall, that would be infilled by the waste rock dump. ENV stated that if a tributary stream
is determined to be fish-bearing habitat either during EA review or at future times, WQGs or Science-Based
Environmental Benchmarks will be applied to that tributary, as necessary. In response, Glencore noted
that any tributary shown to be fish-bearing at a later date would be unlikely to remain fish-bearing once it
is disconnected from the Chamberlain and Skeeter Creek mainstem, as it is highly unlikely that there is
sufficient habitat quantity or quality to sustain an isolated population. In this scenario, additional offsetting
would be required. DFO noted that additional fish sampling at appropriate times of year to capture
potential seasonal habitat fish use of all tributaries deemed non-fish-bearing and upstream of gradient
barriers would be required in support of the non-fish-bearing claim, if Sukunka proceeds to the permitting
phase.

The EAO proposes Condition 23, requiring the development and implementation of an Aquatic Effects
Management and Monitoring Plan in consultation with ECCC, ENV, EMLI, Ministry of Lands, Water and
Resource Stewardship (LWRS) and Indigenous Groups that would include (1) additional pre-construction
surveys, including bull trout population life history characterization in Skeeter and Chamberlain Creek; fish
habitat characterization, fish population sampling, and fish tissue sampling immediately downstream of
the proposed effluent discharge location in the Sukunka River; study of channel-forming processes in
Skeeter Creek and benthic and drifting invertebrates in Skeeter Creek; and further characterization of the
Sukunka wetland (2) ongoing aquatic monitoring, including monitoring of surface flows, surface water
guality, and wetland groundwater quality and aquatic biota (3) key mitigations for fish mortality and
impacts to fish habitat productive capacity.

In addition, the EAO proposes Condition 17: Wetlands Plan for wetland management including a
description of how this plan relates to the fish management and baseline monitoring.

5.3.2 FLOW CHANGES

Both the FNITR and DFO expressed a lack of confidence in Glencore’s instream flow study, which was used
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to assess potential impacts to bull trout habitat, noting that it did not meet the Provincial instream flow
methods (BCIFM) standard, or best practices. As a result, the predicted effects of Sukunka on fish and fish
habitat may be underestimated. In addition, both DFO and FNITR noted the uncertainty associated with
the estimated flow reductions; the FNITR note that error bars range between 75 percent to >200 percent
during a critical time of the year for bull trout spawning. DFO highlighted uncertainty related to the
relatively large flow changes predicted for Skeeter Creek (average annual decreases of 15-22 percent were
presented in the Application) and noted that flow reductions should be included in offsetting calculations.
DFO asked that further detailed analysis consider the potential impacts to the wetland, given that Skeeter
and Chamberlain creeks are significant water sources for the wetland and flow reductions of up to

35 percent during freshet are predicted in lower Skeeter Creek. DFO also noted that the proposed
offsetting plan, which would involve the creation of an overwintering channel near the Sukunka River,
could lead to further effects on the wetland by diverting water to the new channel.

Glencore did not amend its offsetting calculations to account for the flow reductions, maintaining that its
instream flow modelling showed that there would be no impact to bull trout habitat, and restating its
commitment to a follow-up and monitoring program for the Skeeter Creek bull trout population. The EAO
is of the view that the predicted flow reductions suggest an adverse effect to bull trout habitat in Skeeter
and Chamberlain creeks is likely, and that there is also potential for adverse effects to fish habitat within
the wetland. DFO noted that any residual adverse effects to fish habitat from the flow reduction would
need to be counterbalanced through offsetting. In addition to the follow-up monitoring proposed by
Glencore, the offsetting plan should account for the predicted flow changes.

The EAO proposes Condition 23, requiring the development of an Aquatic Effects Management and
Monitoring Plan, described above, that would include mitigations for fish habitat protection and
management. This plan would be developed in consultation with ECCC, ENV, EMLI, LWRS and Indigenous
Groups. In addition, CEAA is expected to propose a condition requiring the certificate Holder to develop
and implement a fish habitat offsetting plan to the satisfaction of DFO; the EAO will rely on this condition
to ensure that fish habitat offsetting is adequate (see next Section 5.3.3).

5.3.3 ADEQUACY OF OFFSETTING PLAN

DFO raised concerns with the Offsetting Plan presented in Appendix 20.A-10 of the Application, identifying
that (1) there was insufficient detail to determine if the plan is technically and economically feasible, and
(2) Glencore had failed to include portions of wetland, instream, or riparian habitat in offsetting
requirements calculations, and had incorrectly included baseline data collection such as habitat suitability
indices validation and bull trout life history studies as “complementary measures” that count toward
offsetting requirements.

DFO noted that an offsetting plan requires candidate sites to evaluate merit and technical feasibility, with

conceptual and/or detailed design drawings of proposed offsetting measures showing locations relative to

existing habitat features and access points of each option proposed, as well as discussion of preliminary

site sampling. DFO also recommended that additional sites be considered if preferred sites are ultimately
not feasible. Glencore indicated that this more detailed information would be provided during the
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permitting phase in its Application for a Fisheries Act Authorization.

With respect to estimated project impacts, DFO commented that the extent of impacts in the Sukunka
wetland from the diffuser pipe and road must consider riparian impacts. As described above, DFO also
stated that due to the uncertainties in the assessment of flow reductions in Skeeter Creek, these flow
reductions should be counterbalanced through offsetting, and that future analysis would need to consider
the impacts to the wetland, since the wetland water budget shows Skeeter/Chamberlain creeks are key
water sources. DFO also noted that reduction of the wetland wetted area available as fish habitat which
could result from water diversion to support newly created offsetting habitat may be considered a loss in
fish habitat.

Glencore revised its conceptual offsetting plan provided in a memo dated February 24, 2016 (at the
request of the EAO and in response to DFO comments). The updated conceptual offsetting plan increased
the amount of riparian habitat impacted by the diffuser pipe and road, and the updated plan committed to
creating 2,400 m? of instream overwintering and rearing habitat in a channel near the Sukunka River. To
offset the total losses of riparian vegetation, Glencore proposed to plant appropriate vegetation species
along the length of the newly created channel to create approximately 32,000 m? of functional riparian
habitat.

Following their review of Glencore’s updated conceptual offsetting plan, DFO provided a letter dated
March 24, 2016, stating that Glencore’s updated offsetting option “has a high likelihood of
counterbalancing the unavoidable serious harm to fish resulting from the Project”. The final assessment of
technical feasibility would occur during the Fisheries Act Authorization process. DFO advised that the
contingency options identified by Glencore may not be adequate to offset the impacts to fish if the
preferred option proves unfeasible. In 2022 (near the end of Application Review), DFO noted that the
content of the March 24, 2016 letter was based on the previous Fisheries Act (2012) and supporting DFO
policies, and that the offsetting plan will need to meet the offsetting requirements under the current
Policy for Applying Measures to Offset Impacts to Fish and Fish Habitat Under the Fisheries Act, which
Glencore acknowledged. DFO further noted that Glencore would also need to describe the potential
effects to riparian vegetation at the various watercourse crossings and demonstrate how those effects
could be avoided and/or mitigated.

The EAO noted that the maximum extent of habitat loss, if a combination of the remaining transmission
line and haul options are used, appeared to be higher than the 1,500 m? instream habitat, and 24,000 m?
riparian habitat that Glencore proposed to offset, because the remaining Chetwynd transmission line
option (Option 3), had not been considered in the totals. Glencore responded that impacts to fish habitat
could be avoided or reduced along the Chetwynd transmission line. Glencore committed to designing the
transmission line so that no permanent structures are located in fish habitat, and to apply best
management practices to stream crossing upgrades, including, but not limited to construction of
temporary clear-span bridges with abutments above the high water mark; limiting riparian vegetation
removal to the bridge footprint work area; re-vegetating any disturbed riparian areas with native plant
species; and implementation and monitoring of an erosion prevention and sediment control plan. The EAO
notes that the same requirements should be applied to riparian habitat areas crossed by the Tumbler
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Ridge transmission line option (Option 2) and the Meikle Creek haul road options.

In 2016, DFO was satisfied that the best practices proposed by Glencore could minimize impacts to riparian
function. In 2022, DFO noted that this likely remains true; however, DFO recommended that Glencore
become familiar with the updated federal mitigation measures, standards, and codes of practice to protect
fish and fish habitat.

The EAO notes that there is nevertheless a residual impact to riparian function that has not been fully
guantified. This residual impact is expected to be small, and to be offset by the riparian habitat offsetting
proposed by Glencore, which exceeds the expected loss of riparian habitat in Skeeter Creek Tributary
SCT015 by 8000 m?. Given the 2019 amendments to the Fisheries Act, the extent of the habitat loss would
need to be re-assessed during the permitting process.

As noted above and given the uncertainty identified, the EAO proposes Condition 23, requiring the
development of an Aquatic Effects Management and Monitoring Plan that would include mitigations for
fish habitat including (1) Glencore’s commitments to the use of clear-span bridges for the Meikle Creek
haul option, and (2) Glencore must design the transmission line such that permanent structures are not
located in fish habitat and use best management practices at any stream crossing upgrades needed for
construction and maintenance of the transmission line.

The preferred effluent pipe location selected during Application Review discussions and considered in the
assessment of effects to fish and fish habitat, is included in the Certified Project Description.

534 CHANGES TO FISHERIES ACT

As noted in Section 5.1.1: Regulatory Context, DFO reviewers noted that a modernized federal

Fisheries Act (2019) came into force while the Sukunka EA process was suspended. Glencore’s Application
and subsequent information provided in 2016-2018 regarding fish were based on the requirements of the
former Fisheries Act (2012).

Given these changes to the federal regulatory regime for the protection of fish and fish habitat, DFO was
concerned that the overall characterization of potential effects to fish and fish habitat (including the
estimated footprints of instream and riparian habitat) may be underestimated. The EAO has advised
Glencore that, Sukunka would need to comply with the Fisheries Act (2019) and the fisheries offsetting
plan would need to meet DFQ’s ‘Policy for applying measures to offset adverse effects on fish and fish
habitat under the Fisheries Act’.

Given the uncertainty identified, the EAO also proposes Condition 23: Aquatic Effects Management and
Monitoring Plan that would require pre-construction surveys for bull trout population characterization in
Skeeter and Chamberlain creeks as well as fish habitat characterization, fish population sampling, and fish
tissue sampling immediately downstream of the proposed effluent discharge location in the Sukunka River.

54 THE EAO’S CHARACTERIZATION OF RESIDUAL EFFECTS
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After considering the proposed mitigation measures, the EAO anticipates the following residual effects to
fish and fish habitat from Sukunka:

e Loss of up to 1,500 m? of instream and up to 24,000 m? of riparian habitat in the Skeeter Creek
watershed and Sukunka wetland;

e Alteration of riparian function in the Meikle Creek watershed, and along streams crossed by the
Sukunka transmission line route;

e Increased mortality risk to fish resulting from the construction of project components;

e Risk of selenium bioaccumulation in lentic areas, and potential effects to fish in lotic areas of
Skeeter and Chamberlain creeks as well as to slimy sculpin near the discharge point to the
Sukunka River;

e Habitat loss or alteration in Skeeter Creek due to changes in surface flows;

e Habitat loss or alteration in Chamberlain Creek due to changes in surface flows; and

e Habitat loss or alteration in the Sukunka wetland due to changes in surface flows, including
potential changes resulting from offsetting measures.

As identified in the previous section of this chapter, the EAO has proposed Condition 23, requiring the
development and implementation of an Aquatic Effects Management and Monitoring Plan requiring pre-
construction surveys, mitigation, and monitoring of aquatic effects

The EAQ’s characterization of the expected residual effects of Sukunka on fish habitat, fish, and bull trout
(as a key species) is summarized below, as well as the EAQ’s level of confidence in the effects
determination (including their likelihood and significance). Appendix 4 provides definitions of the residual
effect characterization criteria.

Table 12: Summary of Residual Effects for Fish and Fish Habitat

Note: Criteria and assessment ratings are defined in Appendix 4, Residual Effects Characterization Definitions
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Criterion

Assessment Rating

Rationale

Context

Fish habitat:
Moderate

Fish: Moderate

Bull trout: Low to
moderate

The Sukunka River has a relatively high fisheries value and supports several
regionally important sport-fish populations. Mountain whitefish, bull trout, rainbow
trout, longnose dace, longnose sucker, finescale dace, redside shiner, slimy sculpin,
brassy minnow, dolly varden, lake chub, northern pike, and arctic grayling are all
present in the Sukunka River or the Sukunka wetland near the proposed Sukunka
mine site. The watersheds surrounding Sukunka have experienced moderate levels
of logging and seismic exploration, causing a moderate resiliency for fish and fish
habitat.

Of particular interest is the impact on bull trout, a provincially blue-listed species
that are sensitive to the loss of riparian vegetation and to temperature increases.
Based on Glencore’s assessment, Skeeter and Chamberlain creeks provide
moderate quality habitat for bull trout. Given that the interior group of bull trout is
considered relatively stable, the resilience is considered low to moderate.
However, because this species is vulnerable to the impacts of temperature, which is
predicted to increase by 3.5°C during the mine life due to climate change, the
resilience could decrease over time.

Magnitude

Fish habitat: Low
Fish: Moderate

Bull trout: High

Direct habitat loss of over1,500 m? of instream and up to 24,000 m? of riparian
habitat in the Skeeter Creek watershed and Sukunka wetland are expected to result
from Sukunka. Glencore proposes to offset these losses by creating an additional
2,400 m? of instream overwintering and rearing habitat, and 32,000 m? of
functional riparian habitat.

Although the conceptual offsetting plan proposes creating 900 m? more instream
habitat than Glencore anticipates directly destroying, it is not clear that this
additional amount could compensate for the potential loss of habitat quantity or
quality resulting from surface flow changes. In addition, some portion of riparian
habitat function is expected to be lost in riparian areas crossed by the Meikle Creek
haul road and by the Tumbler Ridge (Option 2) or Chetwynd (Option 3)
transmission-line routes. The EAO will rely on a proposed federal condition
requiring a fisheries offsetting plan, and on DFQ’s previous statements that an
authorization under the Fisheries Act (2019) would be required, including an
Offsetting Plan. In consideration of federal requirements for fish habitat offsetting,
residual effects on Fish and Fish Habitat due to habitat loss is predicted to be low in
magnitude.

Mitigation measures proposed to reduce fish mortality (including use of riparian
buffers, clear span bridges and restricting construction activities to minimum risk
windows) are expected to result in low magnitude effects to fish mortality. Residual
effects to water quality (as described in Section 6 Water Quality and Aquatic Biota)
are predicted to result in moderate magnitude effects to fish and fish habitat.

However, the EAO notes that the fish species of interest is bull trout, a provincially
blue-listed species. As described in EAQ’s residual effects characterization
definitions, measurable effects, including mortality, on provincially-listed or
SARA--listed fish species, or loss of habitat for provincially-listed or SARA-listed fish
species, are considered a high magnitude effect.
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Criterion Assessment Rating Rationale
Extent Fish habitat: Local The primary effects to fish and fish habitat are restricted to the LAA, a local extent.
Habitat loss and alteration would be restricted to a tributary to Skeeter Creek,
Fish: Local Skeeter and Chamberlain creeks from the top of Sukunka through their confluence
with the Sukunka River, and the Sukunka wetland. Changes to fish mortality risk
Bull trout: Local would be restricted to the mine site. Changes to water quality with potential
adverse effects to fish, including bull trout, are predicted to be restricted to Skeeter
and Chamberlain creeks, the Sukunka wetlands and a small portion of the Sukunka
River at the effluent discharge point and to the Sukunka wetland.
Duration Fish habitat: The effects of habitat loss and alteration, and related loss of productive capacity,
Permanent would be permanent and not likely to recover to baseline conditions. In addition,
water quality impacts to fish habitat, including bull trout habitat, are expected to
Fish: Short-term be permanent, as water treatment may be required in perpetuity.
Increases in mortality risk, including bull trout, due to project construction would
Bull trout: Short- be short term (restricted to the construction period).
term
Reversibility Fish habitat: The alteration and destruction of fish habitat, including changes to surface flows
Irreversible would result from the construction of project components that cannot be
permanently removed. Changes to water quality affecting fish habitat quality would
Fish: Irreversible be irreversible. Fish mortality, including bull trout mortality, is irreversible.
Bull trout:
Irreversible
Frequency Fish habitat: Direct habitat loss is continuous. Changes to habitat quantity and quality occurring
Continuous due to changes in surface flows and changes in water quality would be continuous,
although the magnitude would vary with time. Increases in mortality risk due to
Fish: Regularly project construction, including to bull trout, would occur regularly during project
construction.
Bull trout: Regularly
Likelihood Fish habitat: High High. Residual effects to fish habitat and fish mortality (including bull trout) are
highly likely, as these effects result directly from project construction and
Fish: High operation.
Bull trout: High
@ >
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Criterion

Assessment Rating

Rationale

Significance
Determination

Not significant

The EAO considered the six factors, and gave weight to the magnitude, extent, and
reversibility of potential effects.

e Inthe EAQ’s characterization of residual effects to fish and fish habitat
from reduced surface water quality predicts moderate magnitude effects
that are local in extent and irreversible.

e Residual effects on fish and fish habitat due to habitat loss and changes in
surface flows are predicted to be low to high in magnitude, local in extent
and irreversible. The fish habitat affected is not considered limited or
essential habitat; however, for the provincially-listed bull trout, impacts to
their habitat is considered high magnitude.

e  Effects to fish mortality are predicted to be low in magnitude, site-specific,
and irreversible.

e There are no predicted far-reaching effects on regional productivity or
diversity of fish and fish habitat, including bull trout.

In consideration of applicable provincial (EMA and MA) and federal (Fisheries Act)
legislative requirements, conditions identified in the Certified Project Description
and Table of Conditions, and other key mitigation measures, the EAO concludes
that Sukunka is not likely to result in significant adverse residual effects on Fish and
Fish Habitat.

Confidence Low to moderate There is a low to moderate level of confidence in the likelihood and significance
determinations based on the data provided and the analytical techniques used to
support the assessment of fish and fish habitat. Some areas of uncertainties that
could result in adverse effects to be greater than predicted include:

e Assumptions regarding bull trout use of the LAA;

e Understanding of changes to surface flows, changes to channel
morphology and impacts to fish and fish habitat;

e Understanding of the water balance of the Sukunka wetland (including the
relative importance of the contribution of flows from Skeeter and
Chamberlain creeks);

e  Whether the proposed conceptual offsetting would be adequate to offset
all habitat impacts;

e Understanding of potential impacts to food and nutrients for fish; and

e Uncertainties related to water quality impacts and water treatment (see
Section 6: Water Quality and Aquatic Biota).

To address the uncertainties regarding potential residual effects and effectiveness
of mitigation measures, the EAO proposes an Aquatic Effects Management and
Monitoring Plan condition requiring mitigations and monitoring for effects to fish
and fish habitat. The EAO also considered that Sukunka would require a
Fisheries Act (2019) authorization for the loss of habitat, including a Fish Habitat
Offsetting Plan. The EAQ is satisfied that fish habitat losses would be adequately
addressed as part of the Fisheries Act (2019) authorization process.
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5.5 CUMULATIVE EFFECTS

Glencore’s Application noted potential overlapping effects within the RAA between Sukunka and existing
forestry activities, the proposed Rocky Creek Wind Energy Project, and the proposed CGL Route Rev D.
However, Glencore did not undertake a cumulative effects assessment for fish and fish habitat, because
they concluded in the Application that there would be no residual effects after application of offsetting.
Water quality effects accounted for in Glencore’s cumulative effects assessment for water quality and
aquatic biota included consideration of effects from the Brule mine.

As described above, the EAO is of the view that Sukunka would result in residual adverse impacts to fish
and fish habitat after application of offsetting. A cumulative effects assessment is therefore warranted.

At the EAQ’s request, Glencore provided a memo®! providing regional context for the project-specific
effects of Sukunka on fish and fish habitat. The memo notes that a 6 m high waterfall impassable to fish is
located roughly 11 km downstream of the proposed mine site, restricting fish from moving upstream from
the lower reaches of the Sukunka River to the Sukunka mine site. Populations of fish upstream of the falls
are geographically isolated. Within the Sukunka River watershed, Glencore identified several populations
of concern. These include a genetically-isolated resident population of bull trout in upper Brazion Creek; a
migratory sub-population of Sukunka River bull trout that spawn in the upper Burnt and lower North Burnt
Rivers; and the Arctic grayling population of the lower Sukunka River. These populations are downstream
of the impassable falls in the Sukunka River and are thus not expected to be connected to fish populations
in the Sukunka PDA.

The residual effects of Sukunka on Fish and Fish Habitat are expected to be restricted to the LAA, apart
from changes to water quality discussed in Section 6 (Water quality and aquatic biota, including an
assessment of cumulative effects). The other activities within the LAA that may also affect fish and fish
habitat appear to be limited to forestry; the Rocky Creek Wind Energy Project has been withdrawn from
the EA process, and would be located downstream of Sukunka, and the EAO has not received notice of a
CGL Route Rev amendment. As noted above, the watersheds surrounding Sukunka have experienced
moderate levels of logging and seismic exploration. Several cutblocks are in the Skeeter Creek and
Chamberlain Creek watersheds. However, the EAO is unable to determine the extent to which previous
disturbance in the LAA has interfered with the productive capacity of aquatic ecosystems, or the
anticipated extent of future logging.

The EAO considers that there is some potential for cumulative effects from forestry and the Sukunka
Project. However, the EAO notes that the proposed condition requiring an Aquatic Effects Monitoring and
Management Plan, and fisheries offsetting consistent with requirements of the federal Fisheries Act, would
likely reduce the risk to a non-significant level.

5.6 CONCLUSIONS

Considering the above analysis and having regard to the conditions identified in the Certified Project

1 Horne, B. 2018. Regional Significance of Potentially Affected Fish in Sukunka River. Memorandum prepared for Stantec.
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Description (CPD) and Table of Conditions (TOC) (which would become legally binding if an EAC is issued),
the EAOQ is of the view that Sukunka would not have significant adverse effects on fish and fish habitat.
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6.0 ASSESSMENT OF EFFECTS TO WATER QUALITY AND
AQUATIC BIOTA

6.1 BACKGROUND

Water quality and aquatic biota were selected as a VC because they are important to Indigenous Groups,
regulators, and the public. Water quality could be altered by Sukunka through:

e Erosion and sedimentation to receiving waters;

e Discharge of metals, non-metal elements, and nutrients to receiving waters, resulting from
weathering of exposed pit walls, pit backfills and waste rock with co-disposed coal reject,
particularly if acid rock drainage exists;

e Discharge of nitrogen compounds from blasting residues; and

e Release of airborne contaminants from dust and air emissions with a pathway to receiving waters.

Changes in water quality could lead to changes in aquatic communities through acute or chronic toxicity,
bioaccumulation, or eutrophication®?.

The results of the assessment to the water quality and aquatic biota VC are considered in the assessment
of other VCs in this report, including:

J Fish and Fish Habitat (Section 5), which assesses effects of water quality changes and
eutrophication on freshwater fish and fish habitat;

J Wildlife Resources (Section 7), which assesses effects on wildlife habitat;

. Land and Resource Use (Section 14.4.4), which assesses effects on access to recreational use
areas;

J Health (Section 16), which assesses community health and wellness, including the consumption
of country foods; and

J Part C (Section 20) which assesses effects related to Indigenous Groups’ Aboriginal Interests

(asserted or established Aboriginal rights, including Treaty rights, and title).

6.1.1 REGULATORY CONTEXT

A range of provincial policy and legislative tools apply to surface water and aquatic biota in British
Columbia.

The Water Sustainability Act (WSA) is BC's principal law for managing the diversion and use of water

12 Eutrophication is the process by which a water body becomes enriched in dissolved nutrients that cause the growth of algae,

which deplete dissolved oxygen when they decompose. Oxygen depletion may in turn cause the death of fish, and other

adverse effects to biodiversity. Eutrophication could also lead to a change in plant, invertebrate or fish species composition.

@ >
Assessment Report September 15, 2022




EAO 76

resources and includes the Water Sustainability Regulation and Groundwater Protection Regulation.

The Environmental Management Act (EMA) and associated regulations regulates municipal and industrial
waste discharge, pollution, hazardous waste, and contaminated site remediation. Any discharge from a
prescribed industry to surface water bodies in B.C. are to meet the requirements of EMA. Under EMA,
most waste discharges from mining activities require an approval or permit.

The Mines Act and the Health, Safety and Reclamation Code for Mines in British Columbia (the Code)
regulate all mines and mining activity in BC. All works and activities on a mine site require authorization
under the Mines Act, including water management and mitigation of contact water quality.

BC has developed several water quality guidelines (WQGs) related to surface water quality. BC's WQGs are
generic numerical concentrations or narrative statements recommended to protect designated water uses
(e.g., aquatic life, wildlife, drinking water, recreational use) on a provincial basis. WQGs are the main tools used
to assess water quality in B.C. and inform water quality-related management decisions. WQGs have no direct
legal standing but can be used to derive limits for effluent discharge permits and other authorizations, which
are legally enforceable. WQGs represent levels that, when met, are highly unlikely to result in adverse effects
on a given water use. An exceedance of a WQG does not automatically indicate an effect on water uses, but
indicates a higher potential for an effect and thus the need to investigate further. WQGs are set as long-
term average and/or short-term maximum concentrations. Long-term average (i.e., “chronic”) WQGs are
intended to protect the most sensitive aquatic species and life stage against sub-lethal and lethal effects
for indefinite exposures. An averaging period approach is used for these WQGs. This approach allows
concentrations of a substance to fluctuate above and below the guideline, provided that the short-term
maximum is never exceeded, and the long-term average is met over the specified averaging period (e.g., 5
samples in 30 days). Long-term WQGs for selenium include guidelines for the water column, sediment, and
tissues. Short-term maximum (i.e., “acute”) WQGs are set to protect against severe effects such as
lethality to the most sensitive species and life stage over a defined short-term exposure period (e.g. 96
hours). For substances that are relevant to BC but do not have formally approved WQGs, working water
guality guidelines (WWQGs) are adopted.

Science-Based Environmental Benchmarks can be proposed by project proponents to inform decisions
made by permitting decision makers for specific sites, following the procedures outlined in “A Framework
for the Development and Use of Freshwater Science-Based Environmental Benchmarks for Aquatic Life in
Environmental Management Act Permitting for Mines.” Science-Based Environmental Benchmarks are
designed to be protective of the most sensitive aquatic species and life stages at the site and must be
accompanied by an aquatic effects monitoring program to verify that the Science-Based Environmental
Benchmarks is protective of aquatic life and inform adaptive management.

The Canadian Council of Ministers of the Environment (CCME) has developed Environmental Quality
Guidelines for freshwater and sediments that are protective of aquatic life as well as drinking water.
Where the CCME and BC WQGs differ, the BC WQGs are generally considered to better reflect conditions
in BC waters.

The Metal and Diamond Mining Effluent Regulations (MDMER) under the federal Fisheries Act govern
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