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33. Management and
Monitoring Plans

33.1 Introduction

Chapter 33 describes the proposed Environmental Management System (EMS) and associated
Environmental Management Plans (EMPs) for the Crown Mountain Coking Coal Project (the Project) as
per requirements outlined in the Guidelines for the Preparation of an Environmental Impact Statement
for the Crown Mountain Coking Coal Project (EIS Guidelines; Canadian Environmental Assessment Agency
[CEAA], 2015) and the Application Information Requirements (AIR; Environmental Assessment Office
[EAQ], 2018).

The Project EMS will direct the development and implementation of the EMPs required for environmental
protection during the Construction and Pre-Production, Operations, Reclamation and Closure, and Post-
Closure phases of the Project (i.e., the EMS will be implemented over the entire life cycle of the Project).

Each EMP describes the scope and objectives and procedures required for the protection of worker,
public, and environmental health and safety, and demonstrate how the Project site will meet compliance
requirements. The EMPs are a key component of the EMS and will be adjusted and augmented over time
to allow for continual improvement.

33.2 Environmental Management System Framework

Prior to starting construction of the Project, NWP will develop a robust EMS that will be based on concepts
from International Organization for Standardization (ISO) 14001. The EMS will address all approval and
permit requirements, legal requirements, and input from local communities and Indigenous groups so
that it reflects the values of communities, is transparent, and goes beyond “business as usual”. As
described in Chapter 1, good environmental management involves NWP identifying and controlling their
potential environmental risks across all phases of their business from exploration through to Project
development, operation, and closure.
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33.2.1 EMS Scope

The EMS will provide a structure and procedures for implementing environmental management plans,
ensuring compliance with regulations and permit requirements, and continuously improving
environmental protection measures and environmental performance. The scope of the EMS will apply to
all Project activities from Construction and Pre-Production to Post-Closure and includes the following key
components of ISO 14001:

e Environmental Policy: Describes corporate principles, objectives, and targets relating to
environmental management and environmental performance;

e Planning: NWP will establish and maintain documented objectives and targets for each EMP, and
will update EMPs on an annual basis to target specific issues and areas for continuous
improvement;

e Implementation: NWP with establish resource requirements, organizational structure, reporting
structure, roles and responsibilities, information and data management, and communication
protocols; and

e Evaluation and Corrective Action: NWP will monitor the Project’s performance against
established objectives and standards and will correct environmental management strategies
where necessary by implementing contingency measures, corrective actions, and adaptive
management procedures as required.

The EMS, the accompanying Environmental Policy (Section 33.2.2; Appendix 1-F), and the NWP Employee
Code of Conduct (Appendix 1-B) form the basis through which NWP will require contractors and sub-
contractors to comply with environmental management programs, adhere to regulatory permitting
requirements, and achieve auditing programs.

33.2.2 Environmental Policy

NWP’s approach to environmental management in the Application/EIS, has been to use a proven science-
based approach to identify, quantify and mitigate risks. NWP will also, as applicable, integrate Traditional
Ecological Knowledge and input from Indigenous Communities. This robust approach to identifying and,
in turn, minimizing environmental impacts will be applied throughout the lifecycle of the Project from
development and operation through to closure. NWP will work to achieve industry best practice in
managing the environmental and social impacts of mining and processing operations.

Through the objectives of the Environmental Policy, NWP will:

e Manage and control the impacts of the operations on air, water, and land;

e Minimize land disturbance and ecosystem degradation;

e Re-establish disturbed areas as sustainable ecosystems and community assets,

e Use all resources wisely;

e Reduce, reuse, and recycle wastes;

e Partner with suppliers, contractors, and supply chains to identify and implement opportunities to
achieve lower carbon emissions from the extraction, processing, transport, and end use of
steelmaking coal from the Project;

e Recognize and work to meet the needs of the community; and

e Provide appropriate training to employees and contractors to ensure a clear understanding of
environmental impacts and responsibilities.
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A copy of NWP’s Environmental Policy is provided in Appendix 1-F.

33.2.3 Occupational Health and Safety

NWP operates a healthy and safe workplace with a target of zero harm. NWP considers health and safety
a core value and works with all employees and contractors to make being safe more than just words on
paper. NWP equips, trains, and supports all employees and contractors to build a culture of safety for
themselves and those around them.

Prior to starting construction of the Project, NWP will develop a robust Occupational Health and Safety
(OHS) program that borrows concepts from Occupational Health and Safety Assessment Series (OHSAS)
18001 and from Bathurst. The OHS program will address approval and permit requirements, legal
requirements, and input from our local communities and Indigenous Communities.

33.2.4 Adaptive Management

Adaptive management is a planned and systematic approach for continuously improving environmental
management practices by learning from management outcomes (Canadian Environmental Assessment
Agency, 2016). It is a key management tool for achieving continual improvement in environmental
performance and long-term management outcomes by providing flexibility to identify and implement new
mitigation measures or to modify existing ones during the life of a Project.

NWP is committed to operating the Project in a safe and environmentally responsible manner. The
management strategies and mitigation measures outlined in this chapter are anchored in an adaptive
management philosophy. As part of continual improvement, the management plans described herein will
be updated regularly to account for new and amended legislation, evolving industry standards, concerns
from public stakeholders and Indigenous Communities, changes to the Project’s design and/or schedule,
or changes to mitigation measures based on monitoring results. Through adaptive management, rigorous
management plans have been developed early for the Project, based on the best available information,
and prior to detailed Project engineering and construction. After the completion of detailed engineering
design, management plans will be adjusted, as needed, and monitoring will be implemented to determine
whether the actions identified within the management plans are functioning as intended.

33.2.4.1 Adaptive Management Approach

Adaptive management is applicable to all management plans listed in Section 33.4, as well as to the
follow-up strategies provided within each VC assessment chapter and will be applied during all Project
phases. The objective of the NWP’s adaptive management framework is allowing the Project to achieve
mitigation commitments and performance goals, resulting in reasonable mitigation measures aimed at
avoiding or minimizing adverse effects on the environment.

The development and implementation of the adaptive management framework will be guided by policy,
best management practices (BMPs), and guidance documents, including but not limited to the
Environmental Mitigation Policy and related Environmental Mitigation Procedures (Ministry of
Environment, 2014a and 2014b) and the Adaptive Management Measures under the Canadian
Environmental Assessment Act (Canadian Environmental Assessment Agency, 2016), which were
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developed prior to the Canadian Environmental Assessment Act (2012) but remain applicable as a BMP.
The adaptive management framework will consider a wide range of factors, including:

e The results of environmental monitoring and environmental audits;

e Technological advancements; and

e Changing environmental conditions.

33.2.4.1.1 Adaptive Management Practices and Procedures

The strategies and measures outlined in the EMS, the environmental and health and safety management
plans, and the follow-up and monitoring programs have been developed following an adaptive
management framework. Details of the management and monitoring plans will be refined through
discussions with regulatory agencies, Indigenous Communities, local communities, and other stakeholders
as the Project progresses. Reporting of follow-up and monitoring programs will be implemented as per
the EMS and the Community Relations and Communication Plan. All management plans will be reviewed
annually and updated as necessary, based on follow-up programs and monitoring results.

The mitigation measures to be implemented for the Project are based on BMPs and are expected to
prevent or minimize adverse effects to human health and the receiving environment. Monitoring
programs have been designed to provide early warning of environmental changes that may be of future
concern. Through these early warnings, additional mitigation measures will be implemented, and the
appropriate management plans and mitigation strategies modified. Adaptive management will
accompany effectiveness monitoring as part of the follow-up program for each VC, as adjusting
management actions based on the lessons learned from effectiveness monitoring will increase the
likelihood of achieving mitigation commitments (Ministry of Environment, 2014b). If any unforeseen
adverse effects are identified, intervention measures will be taken as soon as practicable to correct these
effects and prevent them from occurring in the future.

Specific monitoring details are provided in each environmental management plan. As part of the adaptive
management framework, the monitoring provisions generally include the following:
e Measuring the condition of the VC using selected environmental indicators;
e Setting performance criteria, standards, and thresholds, including alert and action levels; and
e Measures for evaluating root causes and the extent of effects to facilitate selection of appropriate
actions.

For the VC being monitored, should the indicator or monitored parameter approach a predefined
threshold, this would trigger an adaptive management response, which may include:

e Increasing the frequency of monitoring;

e Conducting studies to identify root causes; and

e Undertaking specific action(s) or mitigation measure(s) to address the concerns.

An auditing program will be developed and implemented prior to the start of construction for compliance
verifications and QA/QC. Results of the audits will be included in the EMS reporting system. The adaptive
management approach allows for feedback loops, such that monitoring program study designs can be
modified based on program results. As part of the adaptive management process, the EMS will support
changes and updates through regular review of the adequacy of the environmental policy, environmental
management programs, and operational controls. Elements of the EMS and management plans can then
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be updated as needed, based on results, including enhancement of employee and contractor training
programs to improve the level of environmental protection. This approach is systematic and includes
prescribed actions, which will assist in minimizing effects to the environment and allow for continual
improvement of the Project EMS and monitoring and follow-up programs.

33.3 Environmental Management Planning and
Structure

The environmental management program is an overarching strategy that will be used to translate specific
commitments and management measures committed to in the Application/EIS into the planning
documents, engineering designs, contract documents and the day-to-day construction and operation of
the proposed Project.

Each EMP outlines the plan scope and objectives, applicable legislation, Best Management Practices
(BMPs), and industry standards, corporate roles and responsibilities, relevant Project
components/activities, environmental protection and mitigation measures, monitoring, evaluation of
environmental performance, and individual reporting requirements. The Valued Component (VC)
assessment chapters identify proposed monitoring and follow-up programs to verify the predictions of
effects and the effectiveness of mitigation measures. Where applicable, further details on the proposed
monitoring programs are included in the individual EMPs. Conceptual monitoring programs are outlined
in each VC assessment chapter to help ensure that the Project is implemented as presented in the
Application/EIS and that mitigation measures are effectively implemented, and conditions and
requirements related to laws and regulations are met.

Management plans, which are conceptual in nature, are presented in the following section. Each VC
assessment chapter identifies plans relevant to the VC. Management plans included in the Application/EIS
include:
e Environmental
Air Quality and Greenhouse Gas Management Plan;
Archaeology Management Plan;
Ecological Restoration Plan;
Erosion and Sediment Control Plan;
Fish and Fish Habitat Management Plan;
Landform Design and Reclamation Plan;
Noise and Vibration Management Plan;
Site Water Management Plan;
Soil Management Plan;
Spill Prevention, Control, and Countermeasures Plan;
Vegetation and Ecosystems Management and Monitoring Plan
Waste Management Plan;
Wildlife Management and Monitoring Plan;
e Health and Safety
0 Access Management Plan;
0 Mine Emergency Response Plan;
0 Health and Safety Management Plan;

O OO O0OO0OO0OO0OOOOOOoOOo
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o Traffic Control Plan;

e Communication and Reporting
0 Community Relations and Communications Plan;
o0 Compliance Reporting Plan;
o0 Indigenous Engagement and Reporting Plan; and
o0 Indigenous Impact Management Plan.

Preparation of detailed EMPs, building upon the conceptual EMPs presented in the Application/EIS, will
occur during permitting and/or after the issuance of the Environmental Assessment Certificate, and will
be completed prior to Construction and Pre-Production.

33.4 Management Plans

The conceptual management plans for the Project (Environmental, Health and Safety, and Communication
and Reporting) as currently conceived at this planning stage are presented in Section 33.4. The plans will
be refined through the environmental assessment process and completed and implemented prior to
beginning Construction and Pre-Production activities.

33.4.1 Environmental
33.4.1.1 Air Quality and Greenhouse Gas Management Plan

33.4.1.1.1 |Introduction

Throughout all phases of the Project, activities will be undertaken that will involve the potential for
changes in ambient air quality, changes in greenhouse gas emissions, and the need for dust control. The
Air Quality and Greenhouse Gas Management Plan (AQGHGMP) is intended to provide a framework of:
e Measures that will be employed to minimize the risk of reduced air quality;
e Measures that will be employed to minimize greenhouse gas emissions;
e The response process that will be in place in the event of an air quality exceedance or complaint;
e Reporting procedures; and
e The monitoring program that will be implemented to identify and manage potential degradation
of air quality and air quality exceedances before they occur.

This AQGHGMP is a conceptual plan, which NWP will revise and include additional site-specific details
prior to construction. Further, NWP will strive to continually improve the AQGHGMP throughout the life
of the Project, through the use of advanced technologies and implementation of management practices
that will further reduce the risk or potential effects of poor air quality on human health and the
environment.

The guidelines presented in the Canadian Environmental Assessment Agency (CEAA) document
“Incorporating Climate Change Considerations in Environmental Assessment: General Guidance for
Practitioners” (Federal-Provincial-Territorial Committee on Climate Change and Environmental
Assessment, 2003) dated November 2003 has been used as a framework for incorporating greenhouse
gas (GHG) considerations in managing activities of the Project.
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33.4.1.1.2 Scope and Objectives

This AQGHGMP involves the practices and procedures associated with management of air quality through
dust control mitigation measures, prevention of air quality exceedances, and the incorporation of GHG
considerations. These practices and procedures included in this plan are applicable to and will be
implemented throughout the Construction and Pre-Production, Operations, and Reclamation and Closure
phases of the Project. Further, this AQGHGMP is applicable to the Project footprint, transportation routes,
and undeveloped area in the vicinity of the Project.

The AQGHGMP was prepared to meet the following objectives:

e Provide a framework for the appropriate prevention, response, and management of air quality
and dust control;

e Define the regulatory requirements, roles, and responsibilities and reporting requirements
associated with air quality, dust control, and GHG emissions;

e Describe the environmental protection measures and management practices to be implemented
to reduce the risk of degraded air quality or an air quality exceedance that have the potential to
impact human health and the environment;

e Describe GHG mitigation measures and management practices to be implemented to reduce the
net GHG emissions throughout all phases of the Project;

e Outline the monitoring programs that will be implemented to assess the performance of the
AQGHGMP and identify areas in which the plan can be improved through the use of adaptive
management strategies; and

e QOutline the reporting requirements for Project GHG emissions.

33.4.1.1.3 Regulatory Requirements

There are several federal and provincial legislative requirements applicable to the AQGHGMP. These
requirements and their primary components related to the AQGHGMP are provided in Table 33.4-1.

Table 33.4-1: Federal and Provincial Requirements for Air Quality and GHG Emission Management

Regulation/Policy Year Applicable Regulation or Permit
International

Canada and 194 other countries reach the Paris Agreement on
December 12, 2015 (ratified on October 5, 2016). This

Paris Climate Agreement 2016 agreement was set to strengthen the effort to limit the global
average temperature rise to well below 2°C and pursue efforts
to limit the increase to 1.5°C.

Federal Legislation

Canadian Environmental
Protection Act (CEPA)
(Government of Canada, 1999)

Through the Canadian Environmental Protection Act and the
Greenhouse Gas Emissions Reporting Program emissions are to
be reported to Environment and Climate Change Canada
(ECCC) for facilities that emit over 10 kilotonnes of carbon
dioxide equivalent units (CO,€) (Environment Canada, 2020)
under Section 46 of the CEPA (Government of Canada, 1999).

1999
Greenhouse Gas Emissions
Reporting Program (Environment
Canada, 2020)
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Regulation/Policy Year Applicable Regulation or Permit
. . This document is a result of federal, provincial, and territorial
Incorporating Climate Change . . . . . .
; N . collaboration and provides guidance for incorporating climate
Considerations in Environmental . L : .
] . 2003 change considerations in project Environmental Assessments
Assessment: General Guidance for . o . .
Practitioners (Federal-Provincial-Territorial Committee on Climate Change
and Environmental Assessment, 2003).
The CCME AQMS is a collaborative effort by the federal,
Canadian Council of Ministers of provincial, and territorial governments and stakeholders to
the Environment (CCME) Air establish a comprehensive approach to improve air quality in
Quality Management System 2020 Canada through achievable targets. The CCME develops and
(AQMS) through the Canadian issues the CAAQS for the entire country including
Ambient Air Quality Standards establishment of air management zones for each region
(CAAQS) (CCME, 2020) allowing specific air emissions for certain regions (CCME,
2020).
The Canadian Net-Zero Emissions Accountability Act
Canadian Net-zero Emissions establishes a process to set reduction targets (2030, 2035,
Accountability Act 2021 2040, and 2045), outlines a 2030 emission reduction plan, and
y holds the Government of Canada to account by requiring the
ECCC to report to Parliament with respect to each target.
Provincial Legislation
The Pollution Control Objectives for the Mining, Smelting, and
Related Industries for British Columbia establishes dustfall
. S rates for mining, smelting, and related industries for the
Pollution Control Objectives for . o . . . L
- : Province of British Columbia. The ambient air control objective
the Mining, Smelting, and Related 1979 .
. o . for dustfall has a lower limit averaged over 30 days of 1.7
Industries for British Columbia - . >
milligrams per square decimeter per day (mg/dm¢</day) to an
upper limit of 2.9 mg/dm?/day (British Columbia [B.C.] Ministry
of Environment, 1979).
Under the Environmental Management Act, the B.C. Ministry
Environmental Management Act 2003 of Environment has developed limits for contaminants in the
g atmosphere which are established to protect human health
and the environment (Government of British Columbia, 2003).
Includes legislated targets for reducing GHGs, a climate change
accountability framework, and requirements for the provincial
public sector. B.C.'s overall GHG emissions are to be reduced
Climate Change Accountability Act 2007 by at least 40% below 2007 levels by 2030, by 60% by 2040,
and by 80% by 2050. GHG emission limits for individual
facilities or sectors are not provided, however (Climate Change
Accountability Act, 2007).
Puts a price on GHG emissions to provide an incentive for
Carbon Tax Act 2008 sustainable choices that produce fewer emissions (Carbon Tax
Act, 2008).
. Focuses on reducing GHG emissions from certain industrial
Greenhouse Gas Reduction operations while creating additional opportunities for the
(Emissions Standards) Statutes 2008 P g PP

Amendment Act

bioenergy sector (Greenhouse Gas Reduction (Emissions
Standards) Statutes Amendment Act, 2008).
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Regulation/Policy Year Applicable Regulation or Permit

Through the B.C. Air Quality Objectives and Standards, the
Province of British Columbia has established a number of air

B.C. Air Quality Objectives and 2009 quality objectives for various contaminants that guide

Standards acceptable presence of contaminants in the atmosphere
(Province of British Columbia, 2020).
The Greenhouse Gas Industrial Reporting and Control Act is
Greenhouse Gas Industrial directly aimed at coal-based electricity generation facilities,
. 2014 g o . .
Reporting and Control Act providing specific performance standards for industrial

facilities (Government of British Columbia, 2014).

Emissions to be reported to the B.C. Ministry of Environment
for facilities that emit over 10,000 tonnes CO2e, and facilities
2015 that emit over 25,000 tonnes CO.e will have emissions verified
by an independent and accredited third party (Government of
British Columbia, 2015).

Establishes the infrastructure and requirements for issuing
2015 emission offset units and funded units (Greenhouse Gas

Greenhouse Gas Emission
Reporting Regulation

Greenhouse Gas Emission Control

Regulation o .
g Emission Control Regulation, 2015).
Establishes when, how much, and under what conditions
Greenhouse Gas Emission administrative penalties, including administrative monetary
Administrative Penalties and 2015 penalties, may be levied for non-compliance (Greenhouse Gas
Appeals Regulation Emission Administrative Penalties and Appeals Regulation,

2015).

33.4.1.1.4 Project Effects on GHG Reduction Targets

On July 12, 2021, Canada’s Nationally Determined Contribution (NDC) to the United Nations was
submitted, committing Canada to reduce its greenhouse gas (GHG) emissions by 40-45 percent below
2005 levels by 2030. Provincially, B.C. is committed to reducing GHG emissions by 16% below 2007 levels
by 2025, 40% by 2030, 60% by 2040, and 80% by 2050 (B.C. Ministry of Environment [MOE], 2021;
Environment Canada, 2009). A review of the 2007 GHG emission summary from the 2007 ECCC National
Inventory Report shows that B.C. has an annual total GHG emission of 63.1 Mt COze.

As the Project is a new proposed open pit metallurgical coal mine, inherently, the addition of the Project
will not result in provincial GHG reductions. Therefore, this Project will not contribute to the federal 2030
reduction target and provincial targets for 2025, 2030, and 2040.

The predicted future peak of GHG emissions from the Project result in 0.66% of B.C.’s total emissions in
2007. The Project lifespan is for 15 years and is expected to be fully decommissioned prior to 2050.
Therefore, any increases in GHG emissions from the Project will cease prior to the 2050 B.C. MOE target
date.

33.4.1.1.5 Roles and Responsibilities

The key roles and responsibilities for the implementation and management of the AQGHGMP are
provided in Table 33.4-2.
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Table 33.4-2:  Roles and Responsibilities of the AQGHGMP

Role Responsibilities

e QOverall implementation and review of the AQGHGMP, including meeting
commitments to implement environmental protection measures and monitoring
programs.

e Lead environmental inspections, audits, and on-site monitoring programs.

e Implement environmental awareness training for all employees and contractors.

e Ensure appropriate and effective response to air quality and dust exceedances.

e Lead environmental incident investigations.

e Report to applicable regulatory agencies, as required.

e Update the AQGHGMP, as required

e Implement and ensure compliance with the AQGHGMP during Project construction.

e Provide and deploy air quality and dust control materials and equipment at
appropriate locations within the Project site during Project construction.

e Ensure completion of environmental awareness training by all employees and
contractors.

NWP Environmental
Manager

Project Construction
Manager

e Implement and ensure compliance with the AQGHGMP during Project operations.

e Provide and deploy air quality and dust control materials and equipment at
appropriate locations with the Project site during Project operations.

NWP Mine Manager e Ensure completion of environmental awareness training by all employees and
contractors.

e Oversee personnel resourcing for air quality and dust control management.

e Participate in environmental incident investigations.

All employees and e Complete environmental awareness training.
contractors e Compliance with the AQGHGMP.

33.4.1.1.6 Environmental Protection Measures

This AQGHGMP provides a range of environmental protection measures that will be implemented to avoid
or reduce the potential for the occurrence of air quality exceedances, to appropriately respond to and
mitigate air quality exceedances should they occur and mitigate GHG emissions during any phase of the
Project. These environmental protection measures will be further refined and detailed throughout the
Project permitting process and will be updated with more Project-specific information prior to the
commencement of construction.

Air Quality Exceedance Prevention

Prevention is the preferred manner of addressing air quality exceedances throughout all phases of the
Project. Implementation of the following measures will contribute to the effective prevention of air quality
exceedances. The Project will incorporate industry standards and best management practices (BMPs) for
air quality exceedance prevention during the Construction and Pre-Production phase of the Project, which
may include:
e When possible, equipment with low emissions will be selected for on-site use;
e Equipment and engines that are properly maintained have efficiency benefits, all equipment and
vehicles used during Project construction will be regularly inspected and maintained at regular
intervals. The maintenance schedule and program will be documented;
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On-site vehicles and equipment will use low-sulphur diesel and premium gasoline for more
efficient combustion;

NWP will investigate the possibility of using zero-emission electric vehicles and low emission
vehicles as part of its fleet;

Vehicles and equipment will be turned off when not in use. Idling of equipment and vehicles will
be minimized as much as possible, if required, cabin heaters may be added to vehicles and
equipment to minimize idling of on-site vehicles and equipment during cold weather conditions;

When traveling on unpaved roads, minimize rapid starts and stops and obey all local speed limits.
Unpaved roads will be regularly maintained and kept in good repair, including regular compaction
and use of coarse aggregate with low silt content when possible;

During high traffic periods on unpaved roads in dry seasonal periods, consider watering the road
to minimize dust;

Water or dust suppression methods will be used to mitigate dust generation in areas including
unpaved roads, work areas, and storage piles;

Paved roads will be cleaned, as required, to minimize dust;

Vegetation clearing will be minimized as much as possible so as to reduce the area of exposed soil
susceptible to wind erosion and airborne dust particles;

Reclamation of exposed soils will occur throughout construction to reduce these areas of exposed
soil susceptible to wind erosion including methods such as seeding or hydroseeding, straw, tarps,
watering, and use of dust suppressants;

Soil stockpiles will be stored and shaped in ways to reduce moisture content loss;

Fences or windbreaks will be considered around soil stockpiles to reduce wind erosion and
airborne dust particles;

Movement of soil will be minimized during windy conditions; and

If airborne dust particles cannot be reduced, consider installing a fog or sprinkler system to release
small droplets into the atmosphere to suppress airborne dust particles.

In addition to the measures to be implemented during the Construction and Pre-Production phase of the
Project (discussed above), NWP will incorporate industry standards and BMPs for air quality exceedance
prevention during the Operations phase of Project, which may include:

All conveyor systems will be covered, drop locations will be enclosed, and drop heights from the
crusher to conveyor and other material transfer points will be minimized;

Bin vents or dust collectors will be used along the crushing circuit to help with dust control,
Conveyor covers will be installed over the top of all exposed conveyor belts that are not within
enclosed galleries or structures to minimize potential dust generation;

A local dust hood will be provided over the raw coal screen and all conveyor transfer points will
be enclosed and skirted to mitigate local dust emissions;

The Coal Handling Process Plant (CHPP) will reside inside a fully enclosed, heated and insulated
building which will minimise the potential for fugitive coal dust emissions during processing;

For the wet CHPP processing facility, or where the clean coal contains residual surface moisture,
then the likelihood of airborne dust accumulation is low and dust suppression/extraction systems
are not required;

The CHPP will have a ventilation system, which will provide sufficient air changes per hour;
Housekeeping procedures will be required to minimise accumulated dust levels inside enclosed
spaces and thereby minimize the potential for coal dust accumulation becoming airborne;
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e A dustbinder chemical solution will be applied to the rail cars after filling to effectively seal the
top layer of coal and mitigate dust during the mine to port journey; and

o The layout of the site will be planned to minimize travel distances between operations in order to
reduce vehicle travel distances and speeds resulting in the generation of dust and vehicle
emissions.

An air quality monitoring program will be established and implemented to ensure prevention measures
are being properly implemented and are effective in minimizing the impact of air quality and dust. See
Section 33.4.1.1.10 for further details on the air quality and dust control monitoring program.

Air Quality Exceedance Response

While air quality exceedance prevention is the preferred manner to address air quality exceedances in the
AQGHGMP, an air quality exceedance and countermeasures plan is required in the event that an air
quality exceedance occurs during any phase of the Project. A key to an effective AQGHGMP is timely
implementation of controls and mitigation measures by following clearly established procedures.

The following actions will be taken in the event of an air quality exceedance or air quality complaint, in
order of priority:
o Identify source or activities related to the air quality exceedance;
e Notify the Environmental Manager, Health and Safety Manager and/or other appropriate Project
personnel of the air quality exceedance or air quality complaint (see Section 33.4.1.1.5);
e Based on parameter exceeded, duration, and nature of work, operations may need to be
temporarily shut down, to be determined on a case by case basis;
e Implement mitigation measures to address the air quality exceedance to allow for regular
operations to resume;
e Continue to monitor air quality, as needed, and implement additional mitigation measures, as
needed; and
e Report on and notify appropriate government agencies, stakeholders, landowners, and nearby
communities, as required.

33.4.1.1.7 Countermeasures

Once the appropriate responsible personnel have been notified and the air quality exceedance has been
addressed, the extent and severity of the air quality exceedance will be assessed. This includes an
assessment of the environmental and human receptors affected or potentially affected. The air quality
exceedance will be documented (see Section 33.4.1.1.9) for inclusion in an air quality exceedance incident
report and a mitigation plan will be developed and implemented. All air quality exceedances will be
documented by the Environmental Manager or a responsible delegate.

33.4.1.1.8 Greenhouse Gas Mitigation Measures

Greenhouse gas emissions are anticipated to be generated through Project activities such as vehicle and
mobile equipment use, clearing of the Project footprint, pouring of foundations, the loading, hauling, and
stockpiling of soil, coal, and mine rock, and raw and clean coal processing. There are various measures
that may be employed to mitigate GHG emissions from a Project. Mitigation measures include avoidance,
control, enhancement, and offset. The primary measure to mitigate a GHG emissions during the
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Construction and Pre-Production and Operations phases of the Project are through avoidance and control
by implementing BMPs to reduce the potential for generation of GHGs. These BMPs may include:

e When possible, equipment with low emissions will be selected for on-site use;

e Equipment and engines that are properly maintained have efficiency benefits, all equipment and
vehicles used during Project construction will be regularly inspected and maintained at regular
intervals. The maintenance schedule and program will be documented;

e On-site vehicles and equipment will use low-sulphur diesel and premium gasoline for more
efficient combustion;

e Vehicles and equipment will be turned off when not in use. Idling of equipment and vehicles will
be minimized as much as possible, if required, cabin heaters may be added to vehicles and
equipment to minimize idling of on-site vehicles and equipment during cold weather conditions;
and

o The layout of the site will be planned to minimize travel distances between operations in order to
reduce vehicle travel distances and speeds resulting in the generation of vehicle emissions.

Other strategies that may be implemented to reduce the potential for GHG emissions include:

e Implementation of regularly scheduled maintenance of all fossil fuel burning equipment and
monitor fuel consumption;

e The use of, where possible, construction equipment that will meet Tier 2 emission standards for
non-road diesel engines (at a minimum);

o NWP will investigate the possibility of using zero-emission electric vehicles and low emission
vehicles as part of its fleet;

e Reduce heating by appropriately insulating and operating all relevant facilities;

e Investigation into the potential use of bio-fuels to replace fossil fuels; and

e The incorporation of energy use reduction and efficiencies throughout the Project life cycle.

Enhancement activities include the progressive reclamation and revegetation of forested areas within
Project footprint to minimize the temporary loss of carbon sinks. These areas will have a positive effect
on GHG emissions as vegetation replanting will result in the re-establishment of some carbon sinks
through carbon sequestration.

GHG offsets may be considered for the remaining GHG emissions that cannot be mitigated. Projects must
meet provincial regulations in order to have their emission reductions or removals recognized as B.C.
Offset Units.

33.4.1.1.9 Reporting Requirements

Air Quality

The NWP Environmental Manager (or a responsible designated alternate) will prepare all reporting
requirements and conduct an incident investigation to identify a root cause of the air quality exceedance.
Findings of the investigation will be used to improve air quality and dust control management procedures
and the AQGHGMP will be updated accordingly.

All reporting will be conducted and completed as per permits and licences, approvals, corporate
requirements, and authorizations obtained for air quality and dust control including annual GHG reporting
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and National Pollutant Release Inventory (NPRI) reporting. Potential additional reporting may be required
based on results from the air quality monitoring program. The monitoring program will be developed prior
to construction and implemented, including routine monitoring, compliance checks, and quality assurance
and quality control. All monitoring events will be reported on and submitted to the appropriate personnel.
See Section 33.4.1.1.10 for further details on the air quality and dust control monitoring program.

As part of corporate reporting, the following air quality reporting requirements will be completed:

e Monitoring event and air quality variables to be collected:;

e Air monitoring equipment/instruments used and calibration certificates;

e Monitoring locations;

e Date, time, and duration of monitoring event and weather conditions;

e Records and correspondence of complaints;

e Records of staff training activities related to the AQGHGMP;

e Results and quality assurance/quality control (QA/QC) including analysis of compliance and/or
non-compliance based on applicable regulatory criteria, potential reasons and contributions to
air quality exceedances, and recommended mitigation measures to be implemented to prevent
future air quality exceedances.

e Anannual report of all air quality monitoring events will be completed and will include monitoring
event results, implemented and effectiveness of mitigation measures, and analysis of non-
compliance issues.

e Areview of the AQGHGMP and recommendations for additional measures and improvements will
be completed.

Records of all documented related to the AQGHGMP will be maintained by the Environmental Manager,
including incident reports, actions, countermeasures, investigation findings, training records, complaint
records, monitoring program results, and annual air quality reports. This information will be used to
facilitate improvements to the AQGHGMP Program through adaptive management practises.

Greenhouse Gases

There are currently no specific regulations that govern GHG emissions from the Project; however, there
are relevant reporting thresholds and carbon reduction targets set by the federal and provincial
governments. At a federal level, Environment and Climate Change Canada’s (ECCC) Greenhouse Gas
Reporting Program collects information on GHG emissions from facilities across Canada. It is a mandatory
program for facilities that emit 10,000 tonnes or more of GHGs in carbon dioxide equivalent units (COe)
per year. At a provincial level, facilities emitting over 10,000 tonnes of COe per year must report to the
B.C. Ministry of Environment and Climate Change Strategy under the Greenhouse Gas Emission Reporting
Regulation. B.C. facilities that emit over 25,000 tonnes of CO.e per year must have their GHG emission
reports verified by an accredited third party.

It is anticipated that the Project will exceed 10,000 tonnes of COze during the first year of construction
and over 25,000 tonnes of CO-e during the last year of construction and each year of operation. Therefore,
the Project will be subject to annual reporting requirements to the ECCC and annual reporting and
verification to the B.C. MOE.
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A year-over-year comparison will be completed for the Project to determine if any trends in GHG
emissions appear and if corrective or mitigative actions may be implemented.

33.4.1.1.10 Monitoring Program

The air quality monitoring program is a key component of the AQGHGMP, as it will be used to evaluate
the effectiveness of the AQGHGMP prevention measures, mitigation measures, and management
strategies throughout all phases of the Project. The air quality monitoring program is expected to evaluate
changes in air quality throughout all phases of the Project, to confirm that regulatory compliance
measures are met, and allow for the development of adaptive management strategies through continued
improvement of mitigation measures. The monitoring program will be established prior to Construction
and Pre-Production and implemented and managed by the Environmental Manager; however, a range of
Project personnel will be trained to participate in the program.

The monitoring program will include the following procedures:

e Weather and air quality baseline conditions will be collected prior to the commencement of
Construction and Pre-Production. These data will include parameters such as air temperature,
precipitation, wind speed, wind direction, relative humidity, and solar radiation.

e Prior to the start of the air monitoring program, applicable regulatory air quality parameters and
criteria will be established (i.e., non-compliance levels) and monitoring intervals, locations, and
methods will be selected.

e Ambient air quality monitoring will be completed during all phases of the Project, occur at regular
intervals, and focus mainly on particulate matter.

e (Gaseous emissions monitoring will occur periodically, as needed, but will mainly be calculated
based on emissions.

o Datawill be collected at regular intervals at pre-determined monitoring locations. These intervals
will vary based on the phase of the Project.

e If air quality parameters are exceeded or a public complaint is received, additional mitigation
measures will be implemented, and additional monitoring intervals may be required.

The monitoring program will be refined and supplemented with additional site-specific details prior to
commencement of construction, as the permitting process progresses.

33.4.1.2 Archaeology Management Plan

33.4.1.2.1 Introduction

This Archaeology Management Plan was developed specifically for the Crown Mountain Coking Coal
Project (the Project). Implementation of the Project (i.e., Construction and Pre-Production and Operations
phases) has the potential to result in adverse residual effects to known archaeological resources in the
Project footprint.

The Project’s baseline archaeological assessment resulted in the discovery of 28 pre-contact
archaeological sites in the Archaeological Local Study Area (LSA) and 9 previously recorded pre-contact
archaeological sites were updated. Portions of the Project footprint have not been subjected to an
archaeological impact assessment, and a Follow-up Strategy has been identified (Chapter 16,
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Section 16.6) and is required to be implemented as a supplemental archaeological assessment under a
12.2 Heritage Inspection Permit.

Project-, phase- and/or site-specific heritage permitting (e.g., Section 12.4 Alteration Permit(s), along with
a concurrent Section 12.2 Heritage Inspection Permit[s]) is/are required to facilitate development within
archaeological and heritage sites that are protected, on private and public lands, from disturbance under
the Heritage Conservation Act (HCA; 1996). The Archaeology Management Plan is a living document and
will require revisions and amendments to address the dynamic state of the archaeological site mitigation
process within British Columbia, and as it pertains, but is not limited to, Indigenous consultation
requirements. Additionally, the Archaeology Management Plan will be updated to incorporate input and
specific commitments during the Application/EIS review process.

33.4.1.2.2 Scope and Objectives

The Archaeology Management Plan describes protocols (i.e., avoidance and mitigation) that will be
followed where development (i.e., ground disturbing activity) is required during Construction and Pre-
Production and Operations and where the Project encroaches upon the recorded boundaries of pre-
contact archaeological sites (pre-dating Anno Domini (A.D.) 1846) that are protected under the HCA
(1996).

Additionally, the Archaeology Management Plan includes areas of archaeological potential (AOP) zones
in the event an archaeological artifact is inadvertently exposed during Project development (i.e., Chance
Find).

The objectives of the Archaeology Management Plan are as follows:
1. Toidentify the appropriate legislative and regulatory frameworks (e.g., Provincial) and to outline
the requirement to obtain required heritage permitting (e.g., a Section 12.2 Heritage Inspection
Permit [HIP] to facilitate a supplemental archaeological impact assessment, and Project-, phase-
and/or site-specific Section 12.4 Site Alteration Permits [SAP] to allow for development to
proceed within and immediately adjacent to recorded archaeological sites);
2. ldentify Best Management Practices and outline the Initial Response Protocol;
3. Todescribe protection procedures for recorded archaeological sites within and in proximity to the
Project, and mitigative measures for those sites where impacts are anticipated;

4. Provide a Chance Find Procedure for inadvertently exposed archaeological resources in the
absence of a Project Archaeologist or delegated field directing archaeologist (i.e., Field Director);
Provide protocols for the inadvertence discovery of human remains (e.g., ancestral remains).
Define responsibilities of personnel involved in the Project;

To describe the effectiveness of the Plan; and
To reference other applicable management plans.

© No:

33.4.1.2.3 Regulatory Requirements

There are several legislative requirements and contextual provisions applicable to the Archaeology
Management Plan. In order to achieve identification and protection of archaeological sites, NWP and
construction personnel will comply with the provincial legislation (and subsequent permitting) and Best
Management Practices (including the initial discovery protocol) detailed within the Plan.
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Provincial Legislation

Whether on public or private land, archaeology sites that predate A.D. 1846 are protected through
designation as Provincial Heritage Sites under Section 9 of the HCA, or through automatic protection
under Section 13 of the HCA by virtue of being of particular historical or archaeological value. In addition
to locations that contain physical evidence (i.e., artifacts and features) for pre-contact occupation, the
following sites are automatically protected under the HCA and include, but are not limited to:

e Pre-contact archaeological sites occupied or used before A.D. 1846;

e Aboriginal rock art with historical or archaeological value;

e Burial places with historical or archaeological value;

e Heritage wrecks (i.e., vessel or aircraft); and

e Heritage sites of unknown age with a reasonable possibility of having been occupied or used

before A.D. 1846.

Under the HCA, the existing physical context of archaeological sites must not be altered or disturbed in
any manner without applicable Heritage Permitting, which currently stipulates the requirement of
concurrent Section 12.2 and Section 12.4 permits.

33.4.1.2.4 Best Management Practices

The Proponent is committed to implementing Best Management Practices related to the identification
and protection of pre-contact archaeological sites, and the mitigation of impacts to these sites, that are
present within and immediately adjacent to, the Project footprint, or in any surrounding areas affected
by proposed Project activities. The following outlines preferred methods that are considered standard
within the archaeological community but are not binding under law.

e The proposed Project is in the asserted traditional territory of the Ktunaxa Nation and the
Shuswap Indian Band (SIB). The Proponent will be familiar with the guidelines for archaeological
assessment and engagement provided by the Ktunaxa Nation Council (KNC; Ktunaxa Nation
Council [KNC], 2020a) and chance find procedures provided by the SIB (2019). Note that in
advance (=30 calendar days) of implementing archaeological inspections, investigations, and
monitoring under heritage permitting, the Project Archaeologist or Field Director will issue email
notification to applicable Indigenous Communities according to the British Columbia (B.C.)
Government Database. Notification will include anticipated date(s) of monitoring and any Project
information that may not have been included within the permit application that would have been
provided by the B.C. Archaeology Branch prior to the issuance of heritage permits;

e All construction personnel at the proposed Project site will complete an archaeology awareness
orientation to understand the types and significance of archaeological resources, along with the
appropriate procedures to follow should archaeological remains be inadvertently discovered (i.e.,
Chance Find Procedure) through the implementation of the Project. Construction personnel will
sign off on the archaeology awareness orientation, with records filed and kept on-site;

o The Project Archaeologist(s) will conform to the Guidelines set forth by Indigenous Communities
(KNC, 2020g; SIB, 2019); and

e Archaeological crew(s) involved in inspections, investigations, and monitoring will be comprised
of the Project Archaeologist(s) or Field Director, field technicians for required tasks, and when
stipulated, representatives from applicable Indigenous Communities.
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33.4.1.2.5 Roles and Responsibilities

The key roles and responsibilities for the implementation and administration of the Archaeology
Management Plan are provided in Table 33.4-3. The role of Project Archaeologist is likely to be held by a
contractor reporting to the Environmental Manager.

Table 33.4-3:  Roles and Responsibilities of the Archaeology Management Plan

Role Responsibilities

Project Archaeologist
(Permit Holder)

Archaeology Branch of the Ministry of Forests, Lands, Natural Resource
Operations and Rural Development (FLNRORD) approved individual.

In cooperation with the Proponent, will be responsible for applying for the
required and concurrent heritage permitting (i.e., Section 12.2 and 12.4 permits).
Direct and implement the Project’s Follow-up Strategy (i.e., supplemental
archaeological impact assessment[sjon un-assessed areas within the Project’s
footprint under a Section 12.2 HIP).

Inform construction personnel of the significance and location pertinent
archaeological resources within the Project footprint (e.g., archaeological
awareness training).

Direct and implement all of the supplemental and required inspection or
investigative requirements (to be defined with guidance from the B.C.
Archaeology Branch and applicable Indigenous Communities) under a Project-,
phase, or site-specific Section 12.2 HIP.

Direct and monitor all construction and ground altering works within and
immediately adjacent to recorded archaeological sites until the extent of the
cultural horizon has been surpassed and ensure that approved methodology and
conditions stipulated by the HCA permit(s) are met.

Direct and implement mitigative requirements (e.g., salvage screening, transport
of archaeologically-pertinent sediment, capping of an archaeological site) under a
Project-, phase-, or site-specific Section 12.4 SAP.

Complete required site updates, interim and final reporting as required under
Project-, phase, or site-specific heritage permitting.

Surrender all collected archaeological materials (e.g., lithics, faunal remains) to
the designated repository (e.g., the Ktunaxa Nation Regional Repository
[Cranbrook, B.C.]).

Update the Archaeology Management Plan as required.

Archaeology Field
Director

Archaeology Branch (FLNRORD) approved individual(s) who can be delegated by
the Project Archaeologist and, in the absence of a Project Archaeologist, can be
made responsible for all of the aforementioned responsibilities.

Archaeological
Technician

Implementation of archaeological inspection, investigation, or monitoring
obligations under the direction of a Project Archaeologist or Field Director and as
stipulated by the applicable and concurrent Section 12.2 and 12.4 permits.

Indigenous Community
Representative

Assigned representative(s) of interested or impacted Indigenous nation who will
actively participate in the archaeological inspection(s), investigation(s), and any
pertinent mitigative and monitoring obligations.

Oversight of construction activity, archaeological inspection, investigation and
mitigation requirements in regard to Best Practices (i.e., KNC, 2020a; SIB, 2019)
and reporting back to their affiliated administrative position(s).
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Role Responsibilities

e Overall implementation and review of the Archaeology Management Plan.

NWP Environmental . C . . . o
e  Ensure that construction activity is in compliance with heritage permitting.

Manager . . .
e Report to contraventions to archaeological resources as required.
e Implement and ensure compliance with the Archaeology Management Plan
during Project construction.
Project Construction e Schedule equipment and operators as required to facilitate archaeological
Manager inspection, investigation and monitoring requirements.
e Ensure completion of archaeological awareness training by all employees and
contractors.
e Implement and ensure compliance of the Archaeology Management Plan during
Project operations.
NWP Mine Manager e Ensure completion of archaeological awareness training by all employees and

contractors.
e  Qversee construction personnel involved in work within an archaeological site(s).

e Limitaccess to Project areas following a Chance Find, as required.

Security Personnel . . .
e Contact local law enforcement authorities for assistance, as required.

All employees and e Complete archaeological awareness training.
contractors e Compliance with the Archaeology Management Plan.

33.4.1.2.6 Mitigation and Protection Measures

Project-Specific Mitigation

The archaeological inventory within the Project footprint is comprised of 15 pre-contact archaeological
sites. Through Project design, multiple archaeological sites were avoided and protection strategies to
avoid inadvertent disturbance to these sites are detailed below. Although implementing avoidance
strategies is preferred, circumventing 15 recorded archaeological sites (Table 33.4-4) is currently
considered unfeasible, and impacts to each site are anticipated during development; therefore,
appropriate mitigation strategies are provided below. Note that this list of archaeological sites may not
be exhaustive based on the results of the follow-up program (Chapter 16, Section 16.6).

Table 33.4-4:  Recorded Pre-contact Archaeological Sites within the Project Footprint
Archaeological Site Site Type Site Dimensions

Pre-contact, Cultural Material, Surface/Subsurface Lithics, Faunal,

DIPF-8 and Fire-Altered Rock +656 m x 495 m

Pre-contact, Ancestral Remains (burial mounds)

DIPr-80 Pre-contact, Cultural Material, Subsurface Lithics and Faunal 29mx10m
DIPr-83 Pre-contact, Cultural Material, Subsurface Lithic 5mx5m
DIPr-84 Pre-contact, Cultural Material, Subsurface Lithic 5mx5m
DIPG-10 E;iﬁ;n;:(;;icnusltural Material, Subsurface Fire-Altered Rock and 120 mx13m
DIPg-13 Pre-contact, Cultural Material, Subsurface Lithics 16 mx15m
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Archaeological Site Site Type Site Dimensions

Pre-contact, Cultural Material, Surface/Subsurface Lithics, Fire-

DIPr-42 Altered Rock, and Faunal Remains £700 m x 200 m

Pre-contact, Ancestral Remains (burial mounds)

DIPr-43 Pre-contact, Cultural Material, Surface/Subsurface Lithics +248 mx 145m

Pre-contact, Cultural Material, Subsurface Lithics, Faunal Remains
DIPr-46 _ uitu 1al, SUBSU 1hics, rau ' +295 m x 143 m
and Fire-Altered Rock

DIPr-68 Pre-contact, Cultural Material, Subsurface Lithics +32mx24m

DIPF-75 Pre-cqntact, CL-J|tUI’a| Material, Surface/Subsurface Lithics, Faunal 610 mx 190 m
Remains and Fire-Altered Rock

DIPr-78 Pre-contact, Cultural Material, Subsurface Lithics 5mx5m

DkPg-16 Pre-contact, Cultural Material, Subsurface Lithics 5mx5m
Pre-contact, Cultural Material, Surface/Subsurface Lithics & Fire-

DkPg-17 5mx5m
Altered Rock

DkPg-18 Pre-contact, Cultural Material, Subsurface Lithic 213 mx 121 m

Upon notification by the Proponent that construction activities are about to commence under applicable
heritage permitting, the Project Archaeologist(s) or Field Director will confirm previously delineated site
areas (including an appropriate buffer zone). Site identification strategies may include flagging tape or the
placement of barriers (e.g., pylons, wooden stakes, saw-horses) around the periphery of the site(s) to
assist construction personnel in identifying and avoiding these areas during construction.

Prior to the commencement of ground disturbing activity within or in proximity to recorded archaeological
site(s), a tailgate meeting involving the Project Archaeologist(s) or Field Director, and all construction
personnel working within the locality, will occur to clarify the protection and mitigation measures detailed
below. In collaboration with construction personnel, the Project Archaeologist(s) or Field Director will
determine feasible construction methods that are in accordance with methodology (e.g., depth and reach
of mechanical pulls and sampling amounts) stated within heritage permitting and Best Practices
(Section 33.4.1.2.4).

Before the onset of construction activity, the Follow-Up Strategy (i.e., supplemental archaeological
assessment[s] on un-assessed terrain with the Project footprint) will be completed. Additionally,
supplemental inspection and investigation of all 15 sites, to be conducted under applicable heritage
permitting, will be required to ensure that a thorough understanding of the archaeological sites is had
and adequate (i.e., representative) artifact assemblages with contextual information have been obtained.
The extent of the pre-construction inspection and investigation of the 15 sites within the Project footprint
cannot be detailed within this version of the Archaeology Management Plan, due to the dynamic state of
the mitigative process, based in part on evolving legislation (i.e., HCA) and Indigenous consultation
requirements.

NWP Coal Canada Ltd Crown Mountain Coking Coal Project Chapter 33 | Page 33-20



Implementing Construction within Archaeological Sites within the Project Footprint

Based on the anticipated impacts on 15 pre-contact archaeological sites (Table 33.4-4) by the Project, the
following mitigation measures are provided to salvage archaeological materials (i.e., artifacts) and
pertinent contextual information under applicable heritage permitting.

Construction will involve impacts to the ground surface, the fine sediment cap, and any underlying
matrices, and therefore a Project Archaeologist or Field Director must be on site during alteration of the
fine sediment cap that has been confirmed or has the potential to contain the pre-contact cultural horizon
(i.e., sediment containing or having the potential to contain pre-contact archaeological artifacts or
features). On occasion, a Project Archaeologist(s) or Field Director may not be required on site during
construction activity; this is if they have deemed that a sufficient amount of archaeological inspection has
been completed (i.e., sampling inspection has met the conditions of the applicable heritage permitting),
machinery operators have fulfilled the archaeological training component, are competent to carry out the
tasks required and aware of site-specific constraints, and a follow-up visit to the locality, site, or road
segment in question is planned by a Project Archaeologist or a Field Director.

The Project Archaeologist(s) or Field Director, in cooperation with the Construction Manager, will direct,
observe, and assess ground alterations until the extent of the pre-contact cultural horizon has been
surpassed within a locality that encompasses an archaeological site(s). In-field archaeological direction
may include but is not limited to determining the depth and length of mechanical excavation (e.g.,
segregated windrows through multiple passes [grader or bulldozer] or side-cast in discrete piles
[excavator]) and identifying adequate location(s) for side-cast sediment to facilitate subsequent
archaeological inspection (i.e., sample or complete mitigative screening).

Should a relatively dense and/or uniquely intact, scientifically- or culturally-significant archaeological
deposit(s) be encountered during monitoring, construction activities in the vicinity of the discovery
location will temporarily suspended to allow for subsequent archaeological mitigation (i.e., systematic
data recovery) via manual investigation (e.g., excavation of evaluative unit[s]). In the event that a
culturally-sensitive archaeological deposit (e.g., ancestral burial) is inadvertently exposed, an indefinite
halt to construction activity in the vicinity of the discovery location may be required. Construction activity
will only continue upon the completion of a manual investigation or based on approval provided by the
Project Archaeologist(s) or a Field Director.

Upon the conclusion of archaeological inspection(s), monitoring activity within a delineated site area (in
cooperation with the Construction Manager) will shift to the determination of a final depositional
location(s) for archaeologically-pertinent sediment that contains or is suspected to contain the pre-
contact cultural horizon. All archaeologically-pertinent sediment is required to be retained within, or
immediately adjacent to previously or updated delineated site boundaries and requires official
documentation (detailed mapping) to fulfill conditions of the applicable heritage permitting. Note that
any sediment that requires removal from the immediate locality of an archaeological site(s) will require
100% inspection via raking and/or screening through 6 mm (1/4””) mesh to ensure that archaeological
materials are not present and inadvertently re-deposited elsewhere within or adjacent to the Project and
resulting in the creation of an undocumented archaeological site.
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The mitigation of pre-contact archaeological sites encompassed by the Project may require the
development of adaptive strategies. If required, adaptive strategies that are not identified within the
Archaeology Management Plan, will be developed in conjunction with the Project Archaeologist(s) or
Field Director and Construction Manager, and have consideration for the location(s) of an archaeological
site(s) and various engineering, development, and/or seasonal constraints. Adaptation of methodologies
or conditions stipulated by a heritage permitting may require approval, in the form of a permit
amendment, by the B.C. Archaeology Branch.

Protection of Archaeological Sites

As currently defined by the baseline archaeological assessment (Appendix 16-B; Tamasi, 2021; Tamasi
and Sherwin, 2021), 23 pre-contact archaeological sites are recorded in proximity to the Project, but do
not overlap with the Project footprint (Table 33.4-5). Although negative impacts to the archaeological
sites are not anticipated, the following protocol is provided to mitigate inadvertent disturbance. As
currently recorded, all 23 sites consist of relatively sparse, subsurface artifact scatters, and are indicative
of extensive use of the Alexander Creek and Grave Creek watersheds for millennia.

Table 33.4-5:

Archaeological Site

Recorded Pre-contact Archaeological Sites in Proximity to the Project Footprint

Site Type | Site Dimensions

Pre-contact, Cultural Material, Surface Lithics and Fire-Altered Rock
DkPr-12 +135mx36m
Pre-contact, Feature, Petroform (cairn)
DkPr-13 Pre-contact, Cultural Material, Surface Lithics and Fire-Altered Rock +111mx85m
DkPr-18 Pre-contact, Ancestral Remains (burial mound) 25mx25m
DkPr-34 Pre-contact, Cultural Material, Subsurface Lithics and Fire-Altered Rock| +132mx83m
DkPr-35 Pre-contact, Cultural Material, Subsurface Lithics and Fire-Altered Rock| +20mx 14 m
DkPr-36 Pre-contact, Cultural Material, Surface Lithics 21 mx18m
DkPr-37 Pre-contact, Cultural Material, Subsurface Lithics 118 mx13m
DkPr-38 Pre-contact, Cultural Material, Subsurface Lithics +37mx10m
DkPr-39 Pre-contact, Cultural Material, Subsurface Lithics 34 mx28m
DIPr-81 Pre-contact, Cultural Material, Subsurface Lithics 19mx12m
DIPr-82 Pre-contact, Cultural Material, Subsurface Lithics and Fire-Altered Rock| #220mx 144 m
Pre-contact, Cultural Material, Subsurface Lithics, Faunal, and Fire-
DIPr-85 Altered Rock +146m x 80m
Pre-contact, Ancestral Remains (burial mounds)
DkPg-19 Pre-contact, Cultural Material, Subsurface Lithics +15mx10m
DkPg-20 Pre-contact, Cultural Material, Subsurface Lithics and Faunal Remains +34mx10m
DIPG-8 Pre-contact, Cultural Material, Surface/Subsurface Lithics and Fire- +470 M x 40 m
Altered Rock
DIPg-11 Pre-contact, Cultural Material, Subsurface Lithics +13mx9m
DIPg-12 Pre-contact, Cultural Material, Subsurface Lithics and Ceramic Sherds 66 mx10m
DIPg-13 Pre-contact, Cultural Material, Subsurface Lithics 16 mx15m
DIPr-65 Pre-contact, Cultural Material, Subsurface Lithic and Fire-Altered Rock 5mx5m
DIPr-66 Pre-contact, Cultural Material, Subsurface Lithic 5mx5m
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Archaeological Site Site Type Site Dimensions
DIPr-67 Pre-contact, Cultural Material, Subsurface Lithic 5mx5m

Pre-contact, Cultural Material, Surface/Subsurface Lithics, Faunal
Remains and Fire-Altered Rock

DIPr-75 +610 mx 190 m
Pre-contact, Cultural Material, Surface, Quarry

DIPr-76 Pre-contact, Cultural Material, Subsurface Lithics +19x10m

DIPr-77 Pre-contact, Cultural Material, Subsurface Lithics +23mx6m

DkPg-11 Pre-contact, Cultural Material, Surface Lithic +30mx15m

DkPg-16 Pre-contact, Cultural Material, Subsurface Lithics 106 mx 60 m

Protecting Archaeological Sites Located Adjacent to the Project

To reduce the potential for inadvertent impacts to pre-contact archaeological sites that are in proximity
to the Project, all construction equipment must stay within the identified (i.e., staked) boundaries of the
Project. Although a thorough Archaeological Impact Assessment (AIA) was previously completed on the
Project (Tamasi, 2021; Tamasi and Sherwin, 2021), there is potential for undiscovered pre-contact artifacts
to be present in a subsurface context within the Project area. In the event that an archaeological artifact,
feature, or dense cultural deposit is inadvertently exposed or identified by construction personnel, the
Chance Find Procedure (Section 33.4.1.2.7) will be enacted.

Periodic surveillance of mechanical activity and implemented ground disturbance beyond recorded
archaeological sites will be conducted at the discretion of the Project Archaeologist(s) or Field Director;
this is to ensure that any inadvertently exposed and unidentified archaeological material is handled
appropriately and adheres to Best Practices, Chance Find Procedure, and methodology and conditions of
heritage permitting.

33.4.1.2.7 Incident Response

Although baseline archaeological assessment has been completed on the Project footprint (i.e., Tamasi
2021; Tamasi and Sherwin 2021), and a Follow-up Strategy (i.e., supplemental archaeological assessment)
has been defined, it is possible for previously undiscovered artifacts and site areas to be encountered
inadvertently through the implementation of the Project and in the absence of a Project Archaeologist or
Field Director.

To ensure that personnel working on the Project are aware of the presence and significance of pre-contact
archaeological sites on the Project, an archaeological awareness orientation(s) will be required prior to
the commencement of ground-altering work within portions of the Project footprint that contain a known
archaeological site(s). The orientation(s) must include any pertinent contractors, construction personnel,
and the Project Archaeologist(s) or Field Director, who will discuss aspects of the regional archaeological
record and review the Archaeology Management Plan, including conditions of the Section 12.2 and 12.4
permits and the Chance Find Procedure. Documentation of the meeting(s) will be kept on file by the
Project Archaeologist(s), Prime Contractor, and the Proponent. Should new employees or contractors be
assigned to this Project, an abbreviated meeting (e.g., tailgate meeting) will be required to ensure
adequate comprehension of pre-contact archaeology as it pertains to the Project.
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Chance Find Procedure

In the event that construction personnel encounter archaeological resources (either suspected or
confirmed), the following response is required. Note that emergency management procedures for
suspected human remains are presented separately below.

The construction crew must immediately halt all construction in the vicinity of the discovery and
notify the Construction Manager;

The Construction Manager must contact the Project Archaeologist(s) or Field Director; based on
a telephone description of the incident, the Project Archaeologist may decide that there are no
further concerns, allowing construction to continue as planned; or

A field visit by the Project Archaeologist(s) or Field Director may be required. In this case, the
environmental monitor will notify the Mine Manager, and the appropriate Indigenous
Communities. A suitable response will be established in consultation with all interested parties. It
may be possible for construction to continue at another location during this time.

In consultation with the Proponent and applicable Indigenous Communities, the Project Archaeologist(s)
and/or the Field Director will consider the following in how to proceed:

Avoidance of archaeological site(s) and/or features (e.g., ancestral remains) through adaptive,
site-specific recommendations that may result in partial or complete Project redesign or
relocation. This approach, if/where feasible, will be implemented to minimize impacts to the
archaeological site(s) and is the preferred option from a site management perspective.
Appropriate protection measures will be identified on a site-specific basis and reported on with
the subsequent reporting to fulfill conditions of heritage permitting; and

Should avoidance strategies not be feasible, the development of adaptive strategies by the Project
Archaeologist(s) or Field Director may be required; this includes, but is not limited to, revising
archaeological monitoring strategies that are still in accordance with methodologies stipulated
within the applicable heritage permitting. Alternatively, emergency archaeological excavation
under amended heritage permitting may be necessary if an archaeological discovery is situated
beyond (=50 m) previously defined or any updated site areas. In the event a permit amendment
is required, a delay in construction activity may occur, regardless if “systematic data recovery” is
required.

Discovery of Human Remains

The Proponent will be familiar with the Archaeology Branch Found Human Remains Policy (FLNRORD,
1999), which is summarized below. It must be recognized that the appropriate course of action may differ
depending on whether remains are found in an undisputed pre-contact archaeological context (e.g., with
artifacts) or are contemporary (i.e., forensic).

If the Proponent or contractors have any concerns about possible archaeological or ancestral burial
locations, applicable Indigenous Communities, along with the Project Archaeologist, will be contacted for
direction.
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Human Remains - Fortuitous Discovery

In the event that human remains are inadvertently exposed in the absence of a Project Archaeologist
and/or Field Director, the following procedure, as stipulated by the Archaeology Branch (FLNRORD, 1999),
is applicable:

e Immediately halt construction in the vicinity of the remains;

e Contact the Mine Manager;

e Secure discovery location by erecting physical barriers and restrict visual exposure to employees,
contractors or the general public;

e Contact the local Coroner’s office and policing agency (i.e., Royal Canadian Mounted Police
[RCMPY);

e Should the Coroner's Office determine the remains are not of a forensic nature, the Archaeology
Branch and the Project Archaeologist will be contacted to facilitate disposition of the remains;

o If the remains are determined to be of Indigenous ancestry, the Archaeology Branch will attempt
to contact the relevant Indigenous community(s);

e Generally, if remains are still interred and are under no immediate threat of further disturbance,
they are to remain in place and will not be excavated or removed,

e [If the remains have been partially or completely removed, the Archaeology Branch will facilitate
disposition through discussions with applicable Indigenous Communities;

e If removal of the remains is determined to be appropriate, they will be removed under authority
of a permitissued pursuant to Sections 12.2 and/or 12.4, or an order under Section 14 of the HCA,
respecting the expressed wishes of the cultural group(s) represented to the extent this may be
known or feasible; and

e Theremoval of human remains, and subsequent reburial may require additional permits, and may
involve ceremonies or procedures that could delay construction.

Human Remains - Discovery during Permitted Archaeological Projects

In the event that human remains (ancestral or forensic) are encountered over the course of a permitted
project (e.g., inspection, investigation, monitoring or systematic data recovery within the Project
footprint) and in the presence of a Project Archaeologist and/or Field Director, the following procedure,
as stipulated by the B.C. Archaeology Branch (FLNRORD, 1999), must be followed:

o The assigned Project Officer at the Archaeology Branch will be contacted as soon as possible;

e Theremains are to be handled in accordance with the methods specified in the permit, respecting
concerns of Indigenous community representatives in-field and protocols provided by local
Indigenous Communities, to the extent that these may be known or feasible; and

e Analysis of the discovery will be limited to basic recording and in-field observations, until
consultation between the Archaeology Branch and appropriate Indigenous Communities has been
concluded and disposition of the remains has been determined.

33.4.1.3 Ecological Restoration Plan

33.4.1.3.1 Introduction

NWP is committed to creating a post-mine environment that is ecologically diverse, biologically
productive, and broadly mimics local natural ecosystems using advanced techniques in ecological
restoration. The Ecological Restoration Plan (ERP) for the Project is designed to provide guidance on
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creating and sustaining healthy and biodiverse ecosystems before and during mine closure. The ERP
outlines efforts for biomass and soil salvage in the Construction and Pre-Production phase, soil and
biomass storage through the Operations phase, and replacement of soils and biomass during both the
Operations and Reclamation and Closure phases. Revegetation with native species will be guided by an
interpretation of the post-mine environment by means of a post-mine terrestrial ecosystem map (TEM)
that takes elevation, aspect, slope steepness, slope position, and proximity to surface water into account.
Culturally important species are included in the revegetation prescription. The ERP was developed with
the intention of fostering long-term dialogue with the Ktunaxa Nation, the provincial and federal
governments, as well as key stakeholders.

The Project-specific post-mine TEM has been developed to detail the projected post-mine environment
functioning and successional trajectory as well as to guide the selection of appropriate species to
revegetate areas of disturbance. The post-mine TEM accounts for factors such as elevation, aspect, soil,
and plant ecology, and as such, provides a framework for post-mine reclamation. The post-mine TEM
relates to the baseline TEM and the local Biogeoclimatic Ecosystem Classification (BEC) by MacKillop et al.
(2018) to ensure that locally adapted species are selected for reclamation and the post-mine ecosystems
mimic natural ecosystems.

Revegetation (reclamation) activities will begin during the Operations phase, soon after stable topography
is created within the mine footprint and will proceed progressively as the area of stable topography grows
during the Operations phase. Revegetation is planned to start in Year 6 of the Operations phase, with
other revegetation taking place in Years 8, 10, 11, and 15 of the Operations phase and continuing into the
Post-Closure phase. Throughout the Construction and Pre-Production and Operations phases of the
Project, changes to the landscape will include vegetation removal and grubbing, soil salvaging,
infrastructure construction, open pit overburden and coal excavation and transportation, mine rock
placement, and ecological restoration (creation of stable landforms, microtopography creation, soil and
large woody debris replacement, propagation of reclamation vegetation and out-planting/seeding).
Progressive reclamation activities will begin to occur during the Operations phase, as mining progresses
and the mine layout achieves final configuration and is subject to no further disturbance. The progressive
restoration over the course of the Project allows for vegetation to establish as soon as possible in
disturbed areas and for primary succession to re-establish the ecological processes found in the local
undisturbed ecosystems. The progressive approach also allows for adaptive refinement of restoration
treatments. Another priority in reclamation of the Project footprint is that soil will be salvaged wherever
soil conditions are suitable both in terms of operational feasibility of salvage operation and soil properties
to provide a good growing medium.

The ERP is a conceptual plan that will be updated to include additional site-specific details and refined end
land use objectives prior to construction, as needed, and throughout the mine permitting phase. NWP is
committed to continuously improving the ERP throughout the life of the Project through the use of specific
restoration planning for post-mine ecosystems and environmental protection measures outlined in the
ERP.

33.4.1.3.2 Scope and Objectives

The ERP focuses on the practices and procedures to create the most suitable conditions for the creation
of a biologically diverse post-mine environment such as slope recontouring, the replacement of topsoil
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and woody debris, the creation of biodiversity features, and the revegetation of the landscape with native
and culturally important plant species. The ERP applies to all areas of disturbance resulting from Project
construction and operation, open pits, and Mine Rock Storage Facility areas.

The Project footprint will be reclaimed to as natural a state as practical upon completion of mining
activities. Implementation of the ERP will allow for successful natural processes in reclaimed areas and for
those areas to mimic undisturbed ecosystems in as short a time as possible. In general, the goal of
reclamation is to restore, where practicable, the equivalent land capability so that end land use objectives
can be achieved.

The objectives of the ERP include:

o Define the regulatory requirements, roles and responsibilities and reporting requirements
associated with the ERP;

e Outline the framework and prescription for onsite reclamation activities including slope
recontouring of post-mine areas, soil salvage and replacement, woody debris salvage and
placement, as well as revegetation;

e Describe the necessary measures and management practices to implement the ERP with the goal
of achieving a diverse and productive reclaimed post-mine environment; and

e Align with site closure plans as outlined in the Landform Design and Reclamation Plan
(Section 33.4.1.6).

Current land use surrounding the proposed Project site is predominantly wildlife habitat and recreational
use for hunting, fishing, horseback riding, biking, hiking, all-terrain vehicle use, and camping. There is also
commercial forestry within the Alexander and Grave Creek drainages and throughout the Elk Valley and
established coal mining operations in the Elk Valley.

The end land use objectives of the ERP aim to restore the pre-existing landscapes and uses, and include:

o Create a vegetation mosaic of coniferous forest, open alpine tundra, rock outcrops, shrub and
graminoid dominated brushland, talus slopes, wetlands, and riparian areas;

e Establish habitat capability for key wildlife species, such as elk, moose, mountain goat, and
bighorn sheep;

o Create areas for hunting, trapping and other recreation uses;

e Include culturally important species; and

e Enhance the distribution of the critically endangered whitebark pine (Pinus albicaulis) by cone
collection of potentially naturally rust resistant trees, screening for resistance to the white pine
blister rust, propagation, and out planting of these resistant trees over a large area of the
reclaimed mine where environmental conditions are conducive.

General details of the Project ERP are provided in Section 33.4.1.3.5.

33.4.1.3.3 Regulatory Requirements

Applicable federal and provincial legislative requirements applicable to restoration of the Project site
following mining are provided in Table 33.4-6.
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Table 33.4-6:
Regulation/Policy
Federal Legislation

Year |

Federal and Provincial Regulatory Requirements for Reclamation and Closure

Applicable Regulations or Permits

Fisheries Act

1985

The Metal and Diamond Mining Effluent Regulations require that closure
activities be conducted in a manner that prevents introduction of
substances into the receiving environment that may have deleterious
effects on fisheries resources. Though the Project is not subject to these
regulations, they do provide an indication of the possible requirements
associated with the draft Coal Mining Effluent Regulations recently
proposed.

Environmental Protection Act

1999

The Environmental Code of Practice provides objectives for mine closure
relating to public and wildlife safety, storage of waste rock and tailings,
sustainability and the prevention or minimization of environmental
impacts, and reclamation for desired end land use.

Provincial Legislation

Mines Act

1996

Section 10 requires mining operations to carry out a program of
environmental protection and reclamation to return areas disturbed by
mining operations to pre-mining land use and capability. Permit
applications must include a plan outlining the details of the proposed work
and a program for the conservation of cultural heritage resources and for
the protection and reclamation of the land, watercourses and cultural
heritage resources affected by the mine.

Financial security is required for all, or part of, outstanding costs associated
with mine reclamation and the protection of land, watercourses, and
cultural resources, including post-closure commitments.

Environmental Management
Act

2003

Prescribes requirements for environmental assessment, monitoring,
reporting and mitigation measures for environmental protection. There are
specific regulations relevant to mine reclamation including contaminated
sites, hazardous waste, and spill-reporting regulations.

Health, Safety and
Reclamation Code for Mines
in British Columbia

2017

Part 10 requires mining operations to carry out a program of
environmental protection and reclamation to return areas disturbed by
mining operations to pre-mining land use and capability (British Columbia
Ministry of Energy and Mines, 2021). Provides standards for long-term
stability of mining disturbances, as well as requiring that land and
watercourses be reclaimed to resemble the topography and ecology of
adjacent areas. States that reclamation must occur in a manner that
preserves water quality in the receiving environment and that monitoring
programs be conducted to demonstrate reclamation success and
environmental protection.

Forest Act

1996

Authorizes the cutting of timber on Crown Land through an Occupant
License to Cut.

Water Sustainability Act

2014

Requires protection of habitat and water quality.

Standards and Best Practices
for Instream Works

2004

Provides best management practices to avoid causing damage to instream
habitat during construction (British Columbia Ministry of Water, Land, and
Air Protection, 2004).
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33.4.1.3.4 Roles and Responsibilities

The key roles and responsibilities for the implementation and management of the ERP are provided in

Table 33.4-7.

Table 33.4-7:  Responsibilities for the Ecological Restoration Plan

Role Responsibilities

NWP Environmental
Manager

Overall implementation and review of the ERP, including meeting commitments to
implement the reclamation research and monitoring programs.

Manage and implement environmental inspections, audits and on-site monitoring
programs.

Manage the implementation of the revegetation plan, practice adaptive
management through ERP research and monitoring programs.

Implement environmental awareness training for all employees and contractors.
Ensure appropriate response to and effective remediation of environmental
incidents, including spills.

Report to applicable regulatory agencies, as required.

Update the ERP, as required.

Project Construction
Manager

Implement compliance with the ERP during Construction and Pre-Production,
particularly in regards to soil and biomass salvaging, taking guidance from the Soil
Management Plan (Section 33.4.1.9).

Designate soil and biomass storage areas during Construction and Pre-Production.
Facilitate completion of environmental awareness training by all employees and
contractors.

NWP Mine Manager

Implement compliance with the ERP during Operations.

Designate soil and biomass storage areas during Operations.

Implement environmental awareness training by all employees and contractors.
Manage personnel resourcing for mine closure related activities.

Participate in environmental incident investigations.

Health and Safety
Manager

Manage health and safety of personnel during activities such as slope recontouring,
soil replacement and revegetation.

Lead environmental incident investigations.

Complete health and safety investigations related to the activities outlined in this
plan.

Implement the Mine Emergency Response Plan (Section 33.4.2.2), as required.

First Aid Personnel

Apply first aid to personnel, as required.
Mobilize emergency transportation of personnel, as required.

Security Personnel

Limit access to Project site when activities such as slope recontouring are taking
place, as required.
Contact local law enforcement authorities for assistance, as required.

All employees and
contractors

Complete environmental awareness training.
Comply with the ERP.
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33.4.1.3.5 Ecological Restoration Plan

Restoration Research Program

A research program will be established prior to the Construction and Pre-Production phase and
implemented over the course of the Project to evaluate the effectiveness of environmental protection
measures specific to the ERP and the success of the restoration objectives, such as the post-mine TEM
and related site-specific ecological restoration. The Restoration Research Program will be carried out as
part of a monitoring program over the course of the Project, focusing on an adaptive management
approach to restoration of the mine site.

As part of the research program, small scale trials will be carried out initially through soil salvage and soil
storage activities. A small area within the Project footprint will be designated for restoration trials, initially
including some of the treatment suggested in the following paragraph. Soil stockpile storage will also be
subject to trials of alternate treatments such as seeding with a variety of species, mulching with wood
chips use of tackifiers or soil stabilizers. A detailed research plan will be provided during the permitting
process of the Operations phase.

Components of the Restoration Research Program may include but not be limited to evaluation of the
following elements of the ERP and restoration objectives:
e Plant species trials including planting into different substrates;
e Comparison of seeding to planting of plugs;
o Pelletized versus non-pelletized seed;
e Layering versus mixing of salvaged soil; and
e Incorporation of smaller diameter woody debris into subsoil, chipping vs. mixing while whole
incorporation of coal parent material into till to differing ratios and placing this material on a
variety of aspects.

Environmental Protection Measures

The Project ERP provides a range of environmental protection measures that will be implemented to
reduce and mitigate on-site environmental changes (e.g., changesin soil quality and quantity, ecosystems,
and terrain features) and to avoid or reduce potentially adverse off-site environmental changes (e.g.,
erosion and sedimentation) over the course of restoration activities. The environmental protection
measures detailed in the ERP will be further refined and detailed throughout the Project permitting
process. Environmental protection measures will be used in tandem with various management and
monitoring plans established for the Project, including but not limited to:

e Soil Management Plan;

e Site Water Management Plan;

e Erosion and Sediment Control Plan;

o Wildlife Management and Monitoring Plan;

e Vegetation and Ecosystems Management and Monitoring Plan;

e Spill Prevention, Control, and Countermeasures Plan;

e Air Quality and Greenhouse Gas Management Plan;

e Fish and Fish Habitat Management; and

e Landform Design and Reclamation Plan.
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Biomass Salvage

Merchantable timber will be removed by conventional logging, (or push-over harvest, to facilitate removal
of root systems prior to soil salvage), under an Occupant License to Cut for the Project. If merchantable
timber is conventionally harvested, root systems will be extracted mechanically prior to soil salvage. All
non-merchantable tree harvest will be accomplished by push felling to allow for more efficient and
thorough soil salvaging. Push felling will also allow for more efficient salvage of tree root material to serve
as structure to create sheltered microsites for vegetation establishment and micro-topography diversity.
Biomass without commercial value to the forest industry will be salvaged through:

1. Non-commercial logging where material is removed and stored as logs; and

2. Smaller woody material will be push-felled and stored separately for subsequent incorporation

into the salvaged subsoil.

Additional treatments of incorporating woody debris into the soil salvage, such as breaking up the wood
or chipping to allow for efficient handling by equipment, will be investigated in the Restoration Research
Program.

Soil Salvage

Soils within the Project footprint will be salvaged where it is operationally feasible and safe (i.e., sufficient
depth and suitable terrain). Seasonality is key to successful soil salvage both in terms of safety and
productivity. As such, soils will be salvaged in relatively dry conditions to minimise the risk of compaction
upon placement but not so dry that soil loss occurs through fugitive dust.

Prior to soil salvage activities there will be a resource identification process that uses the existing soil
mapping, supplemented with field surveys, to locate:
e Soils that are best suited as topsoil and should be segregated from lower productivity soils;
e Soils that would benefit from mixing with biomass or higher productivity soil;
e Soils with relatively low albedos that should not be placed on warm aspects or should be mixed
with higher albedo soils; and
e Other soil conditions that may warrant special storage or manipulation before final replacement.

Soils will be stripped with a combination of excavators and dozers and windrowed to facilitate loading and
hauling. Soils in the productive upper soil will be salvaged separately from the underlying parent material.
Based on soil mapping of the Project footprint, developed (and hence more productive) soil is found to a
depth of about 60 centimetres (cm) with parent materials occurring below this depth. The upper
approximately 60 cm of soil will be stripped and stored separately from the underlying salvaged soil. The
parent soil material (>60 cm depth) will be stripped either to bedrock or where unconsolidated rock
becomes dominant over < 2 millimetres (mm) particle size soil (coarse fragment content exceeds 50%).
Soil salvage will occur where soil is disturbed as a result of Project activities, including areas outside of the
main mine area, such as footings for the conveyor and powerline towers and the road and area for the
explosives storage facility. Salvaged soil in these smaller disturbances will be stored locally for
replacement in the Reclamation and Closure phase.

There are extensive areas of coal-derived soils that may be salvaged at the upper elevations of Crown

Mountain (main Project footprint). The moisture holding capacity of the coal-derived subsoil is relatively
poor. For Project restoration activities, there is potential to mix the coal-derived subsoils with till
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(morainal) parent material to increase the moisture holding capacity of the coal-derived soil while adding
a humic acid source to the till. An additional benefit of mixing the coal-derived subsoil with till parent
material is that the resultant soil material will be a lighter color than the coal-derived soil. On warm aspect
slopes, soil temperatures can become limiting to plant growth on coal-derived soil (J. Przeczek, pers.
comm. May 3, 2021). Testing the effect of this soil mixing on reclaimed vegetation productivity will be
evaluated as part of the Restoration Research Program.

Soil and Biomass Storage

Designated areas for long and short-term soil and biomass storage (Figure 33.4-1, Figure 33.4-2) will be
established. During the Operations phase, salvaged soil storage will occur temporarily in areas not actively
mined. Soil stockpiles will be constructed in lifts (layers) with a maximum of 3 horizontal:1 vertical (33%)
slopes to a maximum height of 15 metres (m) to stabilize the stockpile and reduce the potential for
slumping or failure. The stockpile surfaces will be loosely constructed to produce surface roughness,
protectively matted or tackified when required, and revegetated to limit erosion from wind, snow melt,
and precipitation.

Revegetation of stockpiles will enhance soil organic matter accumulation over time. Revegetation will be
done using species that do not have persistently viable seed, to reduce the potential for seed germination
after salvaged soil has been placed for use in site restoration. Stockpiles will be revegetated in the spring
or fall, as soon as possible following their establishment to achieve a stable vegetation cover. Natural
revegetation is anticipated to supplement the initial revegetation measures.

Best management practices will be implemented for stockpiles, such as at the toe of the stockpiles (e.g.,
silt fencing, bale barriers), to limit the loss of fines by erosion. Perimeter ditching will also be constructed
around the stockpiles to capture erosion and direct runoff around the stockpiles from uphill sources.
Stockpiles will be monitored such that eroded areas can be addressed as soon as practical; the stockpiles
will also be monitored for vegetation establishment, control of invasive species and sediment release.

Stockpiles of biomass material will be placed adjacent to soil stockpiles. Some of the biomass material
may be stored on top of soil stockpiles in order to stabilize the soil stockpiles, if feasible.

Soil and Biomass Placement

Upon establishment of stable post-mining landforms, anticipated to begin in Year 6 of Operations phase,
the created landforms will be covered with salvaged soil. The following strategies will be used for soil and
biomass placement:
e Gently sloping (<25% slope) terrain will have subsoil (parent material) laid down first and then be
capped with an upper soil horizons to a total depth of about 30 cm;
e Steeply sloping terrain (>25% slope) will have the upper and subsurface soils mixed before placing
on the mine rock landform and placed to a depth of approximately 30 cm;
e Dark-colored salvaged soil material will not be placed on warm-aspect sloping ground to avoid
creating temperature stress;
e Surfaces covered with salvaged soil will be roughened to create microtopography (approximately
50 to 100 cm relief) across restored areas;
e Surfaces will be loosened by ripping if they are compact and may provide a barrier to root or water
infiltration;
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Crown Mountain Coking Coal Project

Figure 33.4-2
Year 10 Reclaimed Ecosystem Units and Soil Storage
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e Salvaged soil will be laid down in such a manner that ensures soil compaction does not occur;

e Small diameter salvaged biomass will be incorporated into salvaged soil prior to its placement,
with larger amounts being incorporated into the organic-matter-poor subsoil and locations where
plants tolerant of higher carbon/nitrogen (C/N) ratios (e.g., black huckleberry) are to be
established in vegetation restoration;

o Coarse woody debris (CWD) (i.e., large diameter debris) and tree root wads will be placed on the
ground surface in locations where it will function as erosion control, to provide favorable
microsites for establishment of vegetation, and provide wildlife habitat, this is especially relevant
to areas subject to high winds;

e Greater amounts of CWD will be placed in ecosystems with greater productivity (e.g., cool aspect,
lower elevations); and

o Coarse woody debris will be placed in shallow open water wetlands and wetland margins to create
habitat diversity and areas of refuge.

The Restoration Research Program will be used to evaluate the above strategies and the success of placing
soils using different scenarios of layering or mixing of upper and lower soils layers and the response of
revegetation to these different approaches to laying down salvaged soil.

Sediment and Dust Control Measures

Erosion, sedimentation, and dust control measures will be implemented over the course of restoration
activities. Details of the Project-specific measures are provided in the Erosion and Sediment Control Plan
(Section 33.4.1.4). During restoration, erosion controls will be implemented to achieve the following
objectives:

e Conservation of soil quantity and quality;

e Minimizing erosion along access roads and in non-vegetated areas around mine infrastructure;

o Stabilizing exposed erodible materials (with a focus of using native plant species); and

e Minimizing sediment delivery into watercourses.

Dust controls, detailed in the Project-specific Air Quality and Greenhouse Gas Management Plan
(Section 33.4.1.1), will be implemented to mitigate emissions from the Project activities. Over the course
of the Project and restoration activities, dust may be generated by wind erosion if stockpiled soils have
fine sand to silt particle sizes. Dust from soil stockpiles will be mitigation through the following:

e Revegetation of soil stockpiles;

e Apply chipped woody debris as a mulch on stockpiles, as needed;

o Apply soil tackifiers, where needed;

e Place CWD to create breaks in surface wind speeds and sediment traps on slopes; and

e Optimize the shape of the stockpiles to reduce loss in moisture content in the stockpiled soils.

Revegetation and Post-Mine Ecosystems

Areas with direct soil and vegetation impacts as a result of Project will be restored to create self-sustaining
ecosystems. Approximately 790 hectares (ha) will be restored within areas of disturbance as a result of
Project footprint development (Table 33.4-8). The Project footprint includes approximately 850 ha of
direct soil and vegetation impacts with a buffered area that includes potential indirect impacts of
approximately 1,300 ha.
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Table 33.4-8:  Post-Mine Ecosystem Unit Descriptions

Ecosystem Type

Post-mine Ecosystem Units!

Restored
Area (ha)

Ecosystem Description

Ecosystem Objectives

Successional Trajectory
(5-, 25-, 50-, and 100-years Post-Establishment)

e ESSFdk1 Cool Neutral
Moderate
e ESSFdk1 Gentle

Low productivity lodgepole pine, subalpine fir,
Engelmann spruce, with cottonwood and whitebark

Ungulate habitat
Grizzly bear where grouseberry established

Year 5 - graminoid/ forb dominant
Year 25 - open young forest (cottonwood dominated at
lower elevations)

High Elevation Forest e  ESSFdkw Cool Neutral 214 pine at appropriate elevations and aspect; moderate Restoration of federally-listed whitebark pine Seed Dispersal Year 50 - mixed open forest
Moderate crown closure with, mixed shrub, graminoids, and Critical Habitat Year 100 - conifer forest, closed canopy, some natural
e ESSFdk1 Cool Neutral Steep forbs Pollinator habitat regeneration established in understory, mature canopy
e  ESSFdkw Cool Neutral Steep structure developing
Year 5 - sparse grassland
e  ESSFdk1 Warm Moderate and . Year 25 - moderate cover grassland, significant shrub
Ungulate habitat . .
Steep small mammal and carnivore habitat component, recruitment through of natural regeneration
Grassland e  ESSFdkw Warm Moderate and 181 Graminoid dominated, dry shrubs, at lower pollinator habitat Year 50 - Moderate cover grassland, significant shrub
Steep elevations with few scattered trees . . ) . . component, continued recruitment from adjacent
Restoration of federally-listed whitebark pine Seed Dispersal : .
e MSdw Warm Critical Habitat undisturbed ecosystems / natural regeneration
e  ESSFdkw Wind Exposure Year 100 - Grassland/shrubland with significant component
of non-planted species
Year 5 -Graminoid and forb dominated with planted trees
Restoration of federally-listed whitebark pine Seed Source Zoeagffh'rYgL;r:%tr:?:bdo:gggt%? open stands, with moderate
. . Open Whitebark pine forest with some lodgepole Critical Habitat (and hence for Clark’s nutcracker) v u . ) y , ) )
Whitebark Pine ; S . Year 50 - Young tree dominated whitebark pine starting to
. e  ESSFdkw Gentle 148 pine, subalpine fir and Engelmann spruce, shrub, Ungulate habitat
Dominated Forest - . . produce seed
graminoids, and forbs Grizzly bear where grouseberry established . . .
. . Year 100 - Open whitebark pine forest with moderate cover
Pollinator habitat . ) . .
understory, occasional whitebark pine seedlings and young
trees
Year 5 - Scattered mixed young trees emerging above dense
. . . understory
. . . Old growth forest in normal time frame (140 years) given : . .
Douglas fir, lodgepole pine, trembling aspen forest, . g . ! 'm (140years) giv Year 25 - Sites dominated by young trees with dense
. e MSdw Gentle . . o minimal disturbance on these site
Low Elevation Forest 122 very open on warm aspect, wide variety of species in . understory
e MSdw Warm Ungulate habitat . .
understory . . . Year 50 - Tree canopy starting to close with understory
Pollinator habitat, ungulate habitat A .
decreasing in density
Year 100 - Mature MSdw forest
Year 5 - Very scattered vegetation established in few
favorable micro-sites
. Sheep and goat habitat Year 25 - Still scattered vegetation but some with
Sparsely Vegetated e ESSFdkw Mine Rock veneer - . P . g ! . . . . : I . vegetati ! w
Talus Sparse veq 91 Graminoid and pioneer forbs, Restoration of federally-listed whitebark pine Seed Dispersal recruitment from windblown seed

Critical Habitat

Year 50 - Similar to Year 25 with continued slow recruitment
Year 100 - Sparse vegetation cover only increasing if rock
placed breaks down rapidly

1See Appendix 1 for detailed descriptions of post-mine ecosystems to be created through site ecological restoration.
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Restored

Ecosystem Type Area (ha)

Post-mine Ecosystem Units!

Ecosystem Description

Ecosystem Objectives

Successional Trajectory
(5-, 25-, 50-, and 100-years Post-Establishment)

Moose habitat

Year 5 - Tall shrub dominated with variety of forbs and low
shrubs

Year 25 - Young cottonwood dominated site with
considerable component of tall shrub and planted forbs and

Riparian * ESSdel_Rlpfi”an 19 Cottonwood and tall shrub dominated Gillette’s checkerspot habitat low shrubs
e  MSdw Riparian i i Year 50 - Young cottonwood and tall shrubs, planted
Bat feeding habitat ; .
understory being supplemented by recruitment from
natural fill in from undisturbed sites adjacent areas
Year 100 - Mature cottonwood with some conifer tree
establishment, tall shrub and diverse understory
Year 5 - Sedge and grasses established and dominant in
marsh and swamp, tall shrubs in swamp moderate cover
Ecological/habitat wetland functions related to amphibian, Year 25 - Sedges and grasses dominant m_under_story n
. marsh and swamp, dense tall shrubs dominant in swamp
moose and checkerspot habitat Year 50 - Sed q dominant i derstory
e Swamp Complexes of shallow open water. marsh. and Biochemical wetland functions including biomass production car h i de ges an q grasstes” (;]mlgar; |n_un ;:-r_s orym
Wetland Ecosystems e Marsh 10 P P ' ' and sediment/particulate retention marsh and swamp, dense tafl shrubs dominant In swamp,

Shallow open water

swamp wetlands

Hydrological wetland functions through water
storage/retention and waterflow moderation
Bat feeding habitat

potential for establishment of trees in swamp from seed
brought in by birds or wind

Year 100 - Sedges and grasses dominant in understory in
marsh and swamp, dense tall shrubs dominant in swamp,
potential for establishment of trees from seed brought in by
birds or wind
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Revegetation will use, as appropriate, locally sourced native plant species as required by the Health, Safety
and Reclamation Code for Mines in British Columbia. Revegetation is based on a Project-specific post-
mine TEM developed for the Project footprint, which consists of 7 restored ecosystem types and 18
ecosystems units (Figure 33.4-3; Table 33.4-8; Appendix 33-A). Ecosystem types to be created through
implementation of the ERP and the post-mine TEM include:

e High elevation forests;

e (Grasslands;

e Whitebark pine dominated forests;

e Low elevation forests;

e Sparsely vegetated talus;

e Riparian habitat; and

e Wetland ecosystems

Note that information shown on Figure 33.4-3 has been simplified due to the mapping scale and some
ecosystems are combined (i.e., some small areas of steeper ground were not large enough to display).
Plant species prescribed for revegetation reflect those found in similar local natural ecosystems and those
present within the Project footprint or local area prior to disturbance, with the consideration of
successional processes. A wide variety of plant species will be established in the revegetation during
Reclamation and Closure to provide enhanced resilience to disturbance and climate change induced stress
(e.g., herbivory, disease, insects). Additional plant species may be used in restoration if they are deemed
appropriate, are feasible to propagate, and will provide additional benefits to site restoration.

Restored Ecosystem Types

Seven ecosystem types consisting of 18 ecosystem units will be restored through implementation of the
ERP and the post-mine TEM, covering approximately 790 ha (Table 33.4-8; Appendix 33-A). The restored
post-mine ecosystems are based on:

e Elevation (corresponding to local biogeoclimatic subzone and variant elevations);

e Aspect (for slopes > 25%, warm corresponds to 135° to 270°, cool to neutral 271° to 134°);

e Slope steepness (steep >55%, moderate 25-55%, gentle <25%); and

e Proximity to water features (for riparian and wetland ecosystems).

Each restored post-mine ecosystem has specific restoration objectives in terms of dominant vegetation
strata and overall vegetation cover (Table 33.4-8; Appendix 33-A). For example, ESSFdkw warm steep
ecosystem, one of the highest elevation and harshest reclaimed ecosystems in the post-mine
environment, is projected to be relatively sparse (30% cover), grass dominated, with a low cover of shrubs
and trees within 25 years. Locally adapted vegetation species are suggested for establishment. Density of
planted vegetation is designed to mimic analogous natural ecosystems and allow for ingress of native
species from neighbouring undisturbed ecosystems.

Ecosystems projected to be forested, such as the ESSFdk1 moderate cool neutral ecosystem, will undergo
“natural” succession as tree and shrub species will be planted during the initial out-planting/seeding in
these ecosystems; however, the sites will be dominated for the initial 5 to 10 years by graminoids and
forbs. For an additional 5 years, shrubs and small (< 5 m tall) trees will co-dominate on the site.
Approximately 15 years after the initial out-planting/seeding, trees are projected to dominate the site. On
tree-dominated ecosystems, tree seedling densities will be kept to levels where they do not inhibit
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understory vegetation development and promote the recruitment of naturally regenerated trees from
adjacent undisturbed forest. The end use objective for forested ecosystems is primarily the provision of
wildlife habitat and not timber production and as such, tree densities will be lower than for timber
production forests. For example, in the ESSFdkl moderate cool neutral ecosystem, maximum tree
densities will be approximately 700 stems per hectare at 20 years after establishment (the minimum level
suggested for a comparable site series in the Reference Guide for Forest Development Plan Stocking
Standards [Government of B.C., 2019]). Reclaimed vegetation will be monitored closely upon
establishment in the Reclamation and Closure phase, as well as Post-Closure, to monitor success and
implement strategies to increase survival and vigor, such as fertilization, fencing, or replanting. If
herbivory poses a threat to the survival of restored ecosystems, fencing will be erected to allow vegetation
to establish.

High elevation forest will cover the largest restored area, covering approximately 214 ha (Table 33.4-8).
Restored high elevation forests will be relatively open (target 700 stems per ha at 20 years) and have a
mix of tree species, including cottonwood at lower elevations less than 1,750 m and whitebark pine above
1,750 m in elevation. Grassland ecosystems are projected to cover approximately 181 ha and be
dominated by a variety of graminoid species based on the elevation of the restored grassland area. A
relatively diverse shrub and forb component will also be present in grassland ecosystems. A substantial
area of the ESSFdkw subzone (areas post-mine greater than 1,950 m in elevation) is planned to become
whitebark pine forest (approximately 148 ha), in addition to the portions of the ESSFdk1 variant that are
at an appropriate elevation for whitebark pine as noted above.

Whitebark pine forest will be dominated by whitebark pine with a minor component of one or more
species of lodgepole pine, subalpine fir, or Engelmann spruce. Again, stocking will be relatively open as
above and a variety of shrubs, graminoids, and forbs appropriate to the elevation of the whitebark pine
forest will also be used to vegetate this type. The goal of the whitebark pine forest is to maximize the
extent of Seed Source critical habitat within the reclaimed extent of the Project footprint. Remaining areas
of high elevation forest, grassland (subalpine and alpine types only) and sparsely vegetated talus are
intended to replace the extent of seed dispersal critical habitat in the Project footprint. Stocking
rates/densities of planted whitebark pine shall be planned and adaptively managed over the life of the
Project and Post-Closure phase to account for the anticipated loss of planted trees associated with natural
self-thinning as well as white pine blister rust. All planted whitebark pine shall be from white pine blister
rust-resistant phenotypes, or if from unverified resistant stock, to be treated for white pine blister rust as
technologies become available over the life of the Project.

The next most widespread reclaimed ecosystem type would be sparsely vegetated talus slopes, including
the mine rock, veneer, sparse vegetation ecosystem that is planned for slopes less than 34% on the
footwall of the Project’s South Pit (Figure 33.4-3). The sparsely vegetated talus slopes ecosystem will cover
approximately 91 ha and consist of scattered graminoids and forbs established where sufficient growth
medium accumulates after deposition of mine rock.

Restored riparian ecosystems will be dominated by deciduous tree species, mostly cottonwood and tall
shrubs, such as willows and red-osier dogwood and cover approximately 19 ha. Riparian ecosystems will
be restored on either side of the channel from the southern toe of the mine rock storage facility to the
Main Sediment Pond. A wetland complex of shallow open water, marsh, and swamp ecosystems is
planned to cover approximately 10 ha. This complex will provide a wide variety of plant species and

NWP Coal Canada Ltd Crown Mountain Coking Coal Project Chapter 33 | Page 33-40



structural diversity. Each of the ecosystems have specific native plant communities envisioned that
include key native forage species, plants of cultural importance as well as a diversity of flowering plants
to attract beneficial insects and other pollinators. Appendix 33-A provides a detailed description of the
desired initial plant communities.

The buffer area noted on Figure 33.4-3 is planned to be undisturbed, but it is demarcated as a contingency
area if the mine design is altered to take in some of the buffer. If areas within the buffer are disturbed,
they will be reclaimed to the appropriate post-mine ecosystem based on their elevation and topography.

The ERP focuses on restoring biodiversity and habitat linkages through the creation of diverse post-mine
landforms and a diverse post-mine landscape. For example, the ERP includes the creation of wetlands in
a former pit and around the Main Sediment Pond, the restoration of a stream, the covering with broken
rock of a bare footwall to encourage the establishment of xeric native species to imitate a talus/low
productivity sub-alpine environment, as well as features conducive to bighorn sheep, such as escape
terrain.

Restored Landform Features

Four main landform features resulting from the Project that will be restored in Reclamation and Closure
include:

e Mine Rock Storage Facilities;

e Pits, pit walls, and benches;

e Access roads, a powerline, and shop/laydown areas; and

e Main Sediment Pond and a diversion ditch.

In general, all post-mine landforms will be restored in a manner that is consistent with the adjacent,
undisturbed landforms.

Mine Rock Storage Facility (MRSF)

The Mine Rock Storage Facility (MRSF) will be created during Operations through a “layer cake” approach
where dump faces are kept to a maximum of 50 min height. In Reclamation and Closure, the MRSF terrace
faces will be re-sloped to 2 horizontal:1 vertical or 50% slope or less, in accordance with the Health, Safety
and Reclamation Code for Mines in British Columbia, creating long-term stability and erosion control. Final
platforms of the storage terraces will be graded to slope gently (1-2%) outwards to direct flow away from
the MRSF surface and will be contoured to fit into the adjacent natural environment. Mine Rock Storage
Facilities will be covered with approximately 30 cm of salvaged soil to facilitate revegetation of productive
and diverse plant communities. Coarse woody debris will be placed on the sloping portions of the rock
storage terraces following placement of salvaged soil. CWD will support erosion and sediment control,
provide habitat a range of organisms, and provide protected microsites for vegetation establishment.

Pit Walls and Benches

There are two types of pit walls to be considered, highwalls (unexcavated face of exposed overburden
and coal in an opencast mine) and footwalls (wall or rock under a vein) and they will receive different
reclamation treatments. Pit walls total about 103 ha. Highwalls are to be left in their post-mine
configuration with the intention of creating escape terrain habitat features for bighorn sheep (and
mountain goats, slope dependent). In the South Pit there is a major footwall that was originally engineered
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to be left non-vegetated, this area is now planned to be covered on slopes less than 19 degrees (34%)
with benign mine rock (rock not producing metal leaching or acid rock drainage) and revegetated with the
goal of developing a low productivity higher elevation sparsely vegetated talus ecosystem (Appendix 33-
A; Mine rock veneer, sparse veg ecosystem).

Access Roads, Powerline, and Shop/Laydown Areas

In Reclamation and Closure, all buildings and machinery, the transmission line, conveyor, storage tanks
and other infrastructure (including scrap metal) will be dismantled, demolished, or disposed of
appropriately (Landform Design and Reclamation Plan; Section 33.4.1.6). Concrete foundations will be
broken up or buried under a suitable depth of cover (soil resources permitting) prior to revegetation.
Roads and shop/laydown areas will be ripped by dozers to remove compaction and recontoured prior to
soil placement to effectively manage water runoff and potential for erosion and sedimentation. Soil
placement, to an average depth of 30 cm, will occur prior to revegetation in these areas. The power line
and conveyor corridors are likely to experience less impact to soils and vegetation, with timber harvested
and understory vegetation left largely intact. Areas of soil disturbance, within the powerline and conveyor
corridors, will be restored to post-mine ecosystems appropriate to the elevation and topography of the
site, with vegetated areas left to continue their successional trajectories, apart from treatment of invasive
plants as required.

Water Management Infrastructure

During Reclamation and Closure, water management structures, including the Main Sediment Pond and
conveyances (if constructed), will remain in place until the reclamation earthwork activities have been
completed (e.g., re-sloping dump faces and re-establishing vegetation to prevent surface erosion across
the site). Upon decommissioning of water management infrastructure during the Reclamation and
Closure phase, reclamation would proceed as detailed in the Landform Design and Reclamation Plan
(Section 33.4.1.6).

Progressive Reclamation Opportunities

Progressive reclamation will be initiated in the Operations phase through the use of a site restoration
research program and restoration of landforms as they become stable. Initially, over the course of
Operations, soils and woody debris will be stockpiled for restoration in the later years of the mine. The
site restoration research program will be initiated on an area established as the test dump for mine rock,
with revegetation treatment options being monitored in this area (Figure 33.4-2). A portion of the test
dump will be used to evaluate the effectiveness of various revegetation treatments proposed as part of
site restoration. The test dump will also provide a test of the layer cake method of mine rock disposal on
water quality. This “layer cake” method utilizes thin layers of process reject material over layers of mine
rock to reduce selenium release from the mine rock area. Mine rock lifts (terrace segments) will be limited
to 50 m in height with the overlying lift creating a step or layer of about 50 m in height. The terraced
landscape will reduce the unbroken length of the dump steep terrace faces that present challenges for
reclamation.

33.4.1.3.6 End Land Use Objectives

End land use objectives for the Project and implementation of the ERP is diverse and stable terrestrial and
aquatic ecosystems that provide suitable and diverse habitat for a variety of flora and fauna of the area,
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habitat for species at risk (e.g., whitebark pine), areas of recreational use (e.g., hiking, snowmaobiling), and
opportunities for traditional use of the land by local Indigenous groups.

The restoration of diverse ecosystems will achieve land use goals through the creation of the following
ecosystems:

e Deciduous-leading (cottonwood and trembling aspen) forest succeeding to lodgepole pine,
subalpine fir and spruce at elevations below 1,750 m, with cottonwood providing soil building
organic matter; deer, moose, elk, and sheep, grizzly bear (where grouseberry established) habitat.

e Whitebark pine forest with minor components of lodgepole pine, subalpine fir and spruce at
elevations above 1,750 m, contributing to the restoration of this federally listed endangered
species and the wildlife assemblage reliant on it, including Clark’s nutcracker.

e Warm aspect wildlife forage habitat (i.e., grasslands, brushlands), sheep and ungulate habitat,
small mammal and carnivore habitat, pollinator habitat.

e Cooler aspect shrubland to forest (deciduous dominated at elevations of 1,750 m and below, and
with a component of cottonwood from 1,750m to 1,950m), snowshoe hare habitat.

o Wetlands, specifically shallow open water, marsh, swamp complexes, that will create bird, bat,
amphibian, moose, Gillette’s checkerspot habitat,

e Wetland functions, including various biochemical and hydrological functions to support water
retention, water quality, and water storage;

e Riparian habitat areas dominated by tall shrubs, bird, bat, moose, and Gillette's checkerspot
habitat; and

e Footwall escape terrain for bighorn sheep and mountain goat.

33.4.1.3.7 Restoration Monitoring

Restored vegetation and ecosystems will be monitored on a yearly basis to ensure successful
establishment for the first five years after installation and then at 8-, 10- and 15-years post-reclamation
and then at 5 year intervals until closure obligations are met. Measures of success for the ERP will include:

e Species diversity, including a measure of structural diversity;

e Biomass;

e Propagule production;

e Pollinator evidence;

e Health and growth of whitebark pine;

e  Growth of culturally important plants; and

e Use of reclaimed areas by wildlife.

Monitoring plot location will be guided by the post-mine TEM polygons. TEM polygons will be stratified
based on reclamation treatments applied if these varied within the TEM polygon. Strata more than 10 ha
will have monitoring plots measured within them. Vegetation patterns within these TEM/treatment
polygons will be assessed and stratified through drone-assisted mapping. The area covered by different
vegetation patterns revealed in the drone mapping will guide the number of monitoring plots to describe
variation within the TEM/treatment unit. Monitoring plots will be permanently marked to facilitate re-
measurement.
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33.4.1.3.8 Annual Reporting Requirements

The NWP Environmental Manager (or a responsible designated alternate) will prepare an annual
ecological restoration report which will detail the following items: monitoring results, research activities
and results, restoration activities, and summary of updates to the Ecological Restoration Plan. The
Ecological Restoration Plan will evolve over the life of the Project based on the research and results of
ongoing monitoring.

33.4.1.4 Erosion and Sediment Control Plan

33.4.1.4.1 Introduction

Throughout the Construction and Pre-Production, Operations, Reclamation and Closure, and Post-Closure
phases of the Project, soils within the Project footprint can be disturbed, eroded, and transported as
sediment via intermittent drainage pathways. This Erosion and Sediment Control Plan (ESCP) is intended
to provide a framework of the measures that will be employed to minimize the risk of erosion or sediment
transport and its release into the receiving environment, the emergency response processes that will be
in place to control and remediate erosion or sediment loss events, the procedures by which a release will
be reported, as well as the monitoring programs that will be implemented to identify and manage
potential erosion and sediment issues before they occur.

This ESCP is a conceptual plan, which NWP will revise and include additional, site-specific details prior to
construction. Further, NWP will strive to continually improve the ESCP throughout the life of the Project,
through the use of advanced technologies and implementation of management practices that will further
reduced the risk or potential effects of erosion or sediment releases on human health and the
environment.

33.4.1.4.2 Scope and Objectives

The ESCP includes the practises and procedures associated with prevention and management of erosion
and sediment releases to terrestrial and aquatic receiving environments. The purpose of the ESCP is to
provide strategies to prevent or minimize erosion and sediment transport, to conserve soil quality and
quantity, and to minimize adverse effects to waterbodies, aquatic habitat, riparian habitat, surface water
quality, and land use within and adjacent to the Project footprint. The practices and procedures included
in this plan are applicable to and will be implemented throughout all phases of the Project. Further, this
ESCP is applicable to the Project footprint, transportation routes, and undeveloped area in the vicinity of
the Project.

The ESCP was prepared to meet the following objectives:

e Provide a framework for the appropriate prevention, response and management of erosion and
sediment transport into the receiving environment;

e Define the regulatory requirements, roles and responsibilities and reporting requirements
associated with erosion or a sediment control;

o Describe the environmental protection measures and management practices to be implemented
to reduce the risk of potential impacts of erosion or sediment release on human health and the
receiving environment; and
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e QOutline the monitoring programs that will be implemented to assess the performance of the ESCP
and identify areas where the plan can be improved through the use of adaptive management

strategies.

33.4.1.4.3 Regulatory Requirements

There are several federal and provincial legislative requirements applicable to erosion and sediment
control management and planning. These requirements and their primary components related to erosion
and sediment prevention and management are provided in Table 33.4-9.

Table 33.4-9:  Federal and Provincial Regulatory Requirements for the ESCP

Regulation/Policy

Federal Legislation

Year

Applicable Regulations or Permits

Fisheries Act

1985

The Fisheries Act protects all fish and fish habitat through protection of
oceans and water bodies. This Act provides permitting and code of
practice to allow for responsible development around fish and fish
habitat. The Act restores protection against activities such as harmful
alteration, disruption, or destruction of fish habitat while protecting
biodiversity and addressing urgent threats to conservation and
fisheries.

Canadian Environmental
Protection Act

1999

The Canadian Environmental Protection Act addresses pollution
prevention to allow for the protection of environmental and human
health. The Act is directly relevant to sustainable development. The Act
imposes timelines for managing toxic substances, establishes processes
to assess risk based on substances, provides tools to manage toxic
substances and ensures harmful substances are phase out and not
released into the environment.

Provincial Legislation

Environmental Management
Act

2003

The Environmental Management Act regulates industrial waste
discharge, pollution, hazardous waste and contaminated site
remediation. This Act provides the authority to introduce waste into the
environment while protecting environmental and human health. The
Act enables permits, regulations, and codes of practice to authorize this
discharge and details enforcement options including administrative
penalties, orders, and fines to encourage compliance.

Forest and Range Practices
Act

2002

The Forest and Range Practices Act addresses all forest and range
practices including resource-based activities that are conducted on
Crown lands in the Province of British Columbia. Through this Act, high
levels of protection are provided to the environment. The Act provides
a streamlined planning process for all development. Forest and range
licensees’ are subject to the Act during all stages of the Project.

Water Sustainability Act

2014

The Water Sustainability Act ensures fresh and clean water remains at a
sustainable supply to meet the needs of the Province of British
Columbia. This Act addresses the management including diversion and
use of water resources. The goal of the Act is to protect, manage and
use water efficiently.
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Regulation/Policy

Mines Act

Year Applicable Regulations or Permits

The Mines Act protects both employees and the general public to

1996 | minimize health and safety and environmental risks associated with

mining related activities.

Health, Safety and
Reclamation Code for Mines
in British Columbia

The Health, Safety and Reclamation Code for Mines in British Columbia
details the potential health and safety issues attributed to waste

2008 |handling and storage to human health and the environment. Provides

details on how to handle, store, and manage these waste materials on
site (British Columbia Ministry of Energy and Mines, 2021).

Standards and Best Practices
for Instream Works

The Standards and Best Practices for Instream Works is a document
that summarizes provincial standards and recommended best practices
that should be included in an application for instream work. The
document assists in developing plans to address fish and wildlife

2004 | populations as well as habitat protection during instream work (British

Columbia Ministry of Water, Land, and Air Protection, 2004).

Provides suggested best practices in the development of ESCP and the
application for instream works.

33.4.1.4.4 Roles and Responsibilities

The key roles and responsibilities for the implementation and management of the ESCP are provided in

Table 33.4-10.

Table 33.4-10: Roles and Responsibilities of the ESCP

Role

NWP Environmental
Manager

Responsibilities

Overall implementation and review of the ESCP, including meeting
commitments to implement environmental protection measures and
monitoring programs.

Lead environmental inspections, audits, and on-site monitoring programs.
Implement environmental awareness training for all employees and
contractors.

Ensure appropriate and effective response to erosion and sediment control
issues.

Lead environmental incident investigations.

Report to applicable regulatory agencies, as required.

Update the ESCP, as required.

Project Construction
Manager

Implement and ensure compliance with the ESCP during Project Construction
and Pre-Production.

Provide and deploy erosion and sediment control materials and equipment at
appropriate locations within the Project site during Project Construction and
Pre-Production.

Ensure completion of environmental awareness training by all employees and
contractors.
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Role | Responsibilities

e Implement and ensure compliance with the ESCP during Project Operations.

e Provide and deploy erosion and sediment control materials and equipment at
appropriate locations with the Project site during Project Operations.

e Ensure completion of environmental awareness training by all employees and
contractors.

e Qversee personnel resourcing for erosion and sediment control management.

NWP Mine Manager

All employees and e Complete environmental awareness training.
contractors e Compliance with the ESCP.

33.4.1.4.5 Environmental Protection Measures

This ESCP provides a range of environmental protection measures that will be implemented to avoid or
reduce the potential for the occurrence of erosion or a sediment release on the Project, and to
appropriately respond to and mitigate erosion or a sediment release should they occur during any phase
of the Project. These environmental protection measures will be further refined and detailed throughout
the Project permitting process and will be updated with more site-specific information prior to the
commencement of construction.

Preventative Measures

Prevention is the preferred manner of addressing erosion or a sediment release throughout all phases of
the Project. Implementation of the following measures detailed in Table 33.4-11 will contribute to the
effective prevention of erosion or sediment releases.

Table 33.4-11: Erosion and Sediment Control Prevention Measures

Controls Purpose Control Prevention

e Schedule construction activities to ensure
limited durations of exposed soils as
exposed soils are susceptible to both water
and wind erosion.

e Consider the time of year when developing
construction schedule so as to avoid
particularly wet and or windy seasons.

Develop erosion and sediment
Construction controls prior to construction and
Scheduling assess and anticipate the needs for
additional controls.

Allows for a phased approach to
revegetation of exposed soils, Consider phasing construction activities to allow
Construction Phasing | resulting in a reduction in the length for phased revegetation and stabilization of

of time soils are subject to water and | exposed soils.

wind erosion.

Reduces slope lengths, which reduces
water erosion through slowing water | Implement benching techniques to reduce slope
velocity, allowing for the settling of length when possible.

sediment.

Benching
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Controls

Purpose

Assists in moving surface water away
from the construction site to

Control Prevention

The development of ditches should occur along

Ditchin . . . .
g designated locations to reduce water | roads and the perimeter of the work site.
erosion and sedimentation.
Reduces the velocity of water to allow
for temporary retention of water that | Check dams will be installed in allocations with
Check Dams

allows sediment to settle out of the
flow.

limited drainage areas to reduce water velocity.

Retention and Settling
Ponds

Allow for the collection of water,
slowing the flow of water, and
allowing for sediment to settle out
prior to spilling over the edge to enter
the natural environment.

e Retention or settling ponds will be
established at the base of steep slopes that
have high potential for water erosion and
sedimentation.

e Several retention or settling ponds may be
required in a series to be effective.

e Additional treatment prior to discharge may
be needed.

e Numbers and sizes of retention or settling
ponds will be dependent on flow rate and
volume of water and sediment.

Re-contouring and
Surface Features

Reduces the amount of sheet and rill
erosion by surface water runoff and
slow surface water velocity to allow
for sediment to settle.

e Re-contour when possible, by reducing the
length pf the slope and decreasing the
angle of the slope.

e  Establish undulation or troughs parallel to
the slope.

Stabilized Construction
Exits

Limit the spread of sediment off-site
via vehicle traffic.

e  Stabilize site access and exit points and
temporary roads using common stabilizers
such as gravel or wood chips.

Mulching,
Hydromulching, and
Hydroseeding

Protects soil surface from erosion and
if seed is included, aids in enhanced
germination and revegetation to
exposed soils.

e  Apply mulch through hydromulching and/or
hydroseeding in areas with high potential
for erosion.

o Stabilized exposed slopes by hydroseeding
or seeding as soon as possible to avoid
erosion and sedimentation.

e  Prior to hydroseeding or seeding, track
walking slopes will be completed in order to
slow water runoff and reduce erosion and
sedimentation.

Revegetation

Stabilize exposed soils to reduce wind
and water erosion.

e  Establish permanent vegetation or
temporary seeding in areas of exposed soils
as soon as possible.

e Consider using fast growing vegetative
species to provide faster stabilization and
erosion control.

e Vegetative species selection will be selected
based on slope, aspect, growth medium,
and stabilization goals.
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Controls

Erosion Blankets

Purpose

Stabilizes slopes and exposed soils to
reduce erosion.

Control Prevention

e Consider the use of erosion blankets on
steep slopes with exposed soils.

Silt Fencing

Protects downslope areas by
preventing further movement of
sediment being transported by water.

e  Consider using silt fencing to reduce soil
erosion on gentle slopes.

e If sediment has the potential to enter a
waterbody, silt fencing will be properly
installed along the base of the cut or fill.

Straw Bales and

Protects downslope areas by slowing
the velocity of water and collecting

e Consider using straw bales on gentle slopes
to slow the velocity of water and collect
sediment.

e  Straw waddles can be on exposed slopes to

Waddles . . ; .
sediment. slow water erosion and sedimentation.
e Ensure bales or waddles have been
approved and are weed free.
e Consider the use of sheeting using
impermeable polyethylene sheets, in areas
A temporary erosion control method with exposed soils that require immediate,
used for emergency situations and temporary and short-time erosion
Sheeting intended to be replaced by a more prevention.
permanent application in the near e Regular maintenance of Polyethylene
future. sheets will be required as they are
susceptible to tears and movement by wind
or heavy precipitation events.
Soil erosion can occur by wind,
through the transportation of fine-
textured materials from exposed soils | During windy seasons, consider applying dust
Dust Control including roads and soil stockpiles. The| control methods such as calcium chloride or

fine-textured particles have the
potential to be deposited in water
bodies.

water to reduce wind erosion.

Rock, Riprap, or other
Materials

Reduces exposed soil surfaces that
have the potential to enter
waterbodies.

Use rock, riprap or other materials on exposed
soil surfaces the bank of waterbodies to reduce
erosion and sedimentation.

Response Measures

While prevention is the preferred manner to manage erosion and sediment transfer, a response and
countermeasures plan is required in the event of an erosion or sediment release occurrence during any
phase of the Project. A key to effective response is the timely implementation of controls and mitigation
measures by following clearly established procedures.

The following actions will be undertaken in the event of an erosion or sediment release occurrence, in

order of priority:

e Immediately identify and control dangers to human life and environmental health, and secure the
site to ensure the safety of all personnel and members of the public;
o Identify the source or activities related to the erosion or sediment release;
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e Notify the Environmental Manager, Health and Safety Manager and/or other appropriate Project
personnel of the event;

e |f safe to do so, address areas of eroded or unstable terrain, or construct barriers to isolate the
released sediment to control its transport into the receiving environment;

e Based on the nature of work, operations may need to be temporarily shut down, determined on
a case-by-case basis;

e Implement mitigation measures to address the erosion or lost sediment to allow for regular
operations to resume;

o Continue monitoring the areas of occurrence and any areas affected by the erosion or sediment
release event, and implement additional mitigation measures, as needed; and

e Report on and notify appropriate government agencies, stakeholders, landowners, and nearby
communities, as required.

33.4.1.4.6 Reporting Requirements

The NWP Environmental Manager (or a responsible designated alternate) will be responsible for the
reporting requirements relevant to erosion and sediment control throughout all phases of the Project.
This reporting will be conducted in accordance with the requirements and conditions of all permits,
approvals, and authorizations obtained for the Project with relevance to erosion and sediment control,
including annual permit and license reporting, corporate reporting, and potential additional reporting
requirements based on the occurrence of erosion and sediment release events.

A monitoring program will be developed and implemented prior to the Construction and Pre-Production
phase, which will include routine inspections of the Project footprint, compliance checks, and quality
assurance and quality control. All monitoring events will be documented in monitoring reports, which will
be submitted to the appropriate personnel. See Section 33.4.1.4 for further details on the erosion and
sediment control monitoring program.

Records of all documented erosion or sediment release events on the Project will be maintained by the
NWP Environmental Manager, including the incident report, all response action and countermeasures,
investigation findings, subsequent remediation, and monitoring program records. This information will be
used to facility improvements to the ESCP through adaptive management strategies.

33.4.1.4.7 Monitoring Program

A monitoring program is a key component of the ESCP, as it will be used to evaluate the effectiveness of
preventative erosion and sediment control strategies throughout all phases of the Project. The monitoring
program will be implemented and managed by the NWP Environmental Manager; however, a range of
Project personnel will be trained to participate in the program. The monitoring program will be
established prior to the Construction and Pre-Production phase, and may include the following
components:

e A schedule for routine inspections of the Project footprint, which will include inspection of
developed areas to identify areas of unstable or potentially unstable terrain, early signs of erosion
(particularly following precipitation events), and evidence of sediment transport within or
adjacent to wetlands and watercourses;
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e Guidelines outlining when work would be temporarily shut down due to substantial precipitation
events, including rainfall and snow-melt events. These guidelines will be developed based on risk
for erosion and sedimentation into nearby streams, rivers, watercourses, and/or wetlands;

e Installation and inspection of erosion and sediment control measures;

e Established monitoring stations at rivers, streams, watercourses, and/or wetlands adjacent to the
Project footprint and along access roads. Documentation of relevant erosion and sediment
control measures will be completed at each station, including station location, evidence of erosion
or sediment transportation, established control measures, and assessment of control measure
performance;

e A communication plan that is developed and agreed upon by the Mine Manager and
Environmental Manager regarding reporting on the effectiveness of erosion and sediment
controls. Immediate communication and notification will be established regarding erosion or
sediment control failure, incidents related to adverse effects on fish and aquatic habitat, and
potential geohazards resulting from erosion and sedimentation events; and

e Areporting plan, in which the documented monitoring results and observations will be submitted
to senior management and applicable regulatory agencies, as required. Reports will include
information regarding the occurrence of erosion and sediment release, the intensity of the event,
turbidity readings (if applicable), existing control measures, assessment of control measure
performance, extent of area affected, additional mitigation measures implemented, dates, and
photographic records.

The monitoring program will be refined and supplemented with additional site-specific detail prior to
commencement of the Construction and Pre-Production phase, as the permitting process progresses.

33.4.1.5 Fish and Fish Habitat Management Plan

33.4.1.5.1 Introduction

The Fish and Fish Habitat Management Plan (FFHMP) outlines the Project’s strategies to responsibly
manage fish and fish habitat in the Fish and Fish Habitat LSA. The phases of the Project development that
will be addressed in the FFHMP include:

e Construction and Pre-Production;

e Operations;

e Reclamation and Closure; and

e Post-Closure.

The FFHMP is considered to be a living document that will be updated periodically during subsequent
stages of design and construction. Updates will supersede any prior description of fish and fish habitat
management for the Project.

33.4.1.5.2 Scope and Objectives

The primary objective of the FFHMP is to describe the Project strategies that will be implemented for
managing fish and fish habitat.

The objectives of the FFHMP are to:
o Identify the regulatory requirements, stakeholder and Project commitments;
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Identify the Project activities and potential environmental effects associated with fish and fish
habitat;

Identify the necessary protective measures and management requirements and strategies to
avoid, manage or mitigate the potential environmental effects associated with fish and fish
habitat during different Project phases;

Act as a reference document when planning or conducting specific Project activities;

Monitor aquatic habitats downstream of the Project during different Project phases to assess if
mitigation is effective to ensure water releases meet water quality guidelines for protecting
aquatic life;

Manage any work in and about streams by appropriate application and permitting required to
undertake such works which will ensure fish and fish habitat are protected; and

Identify any possible threats to fish and fish habitat to support adequate trigger responses such

as developing adaptive management strategies.

33.4.1.5.3 Regulatory Requirements

There are several federal and provincial legislative requirements applicable to fish and fish habitat
management. These requirements and their primary components related to the management of fish and
fish habitat are provided in Table 33.4-12.

Table 33.4-12: Federal and Provincial Regulatory Requirements for Fish and Fish Habitat

Management
Legislation/Policy Year Applicable Regulations or Permits
Federal Legislation
The Fisheries Act includes measures to protect fish and fish
1985; | habitat that must be followed to prevent entry of deleterious
Fisheries Act amended | substances in water, harmful alteration, disruption, or
2019 |destruction of fish habitat, or the death of fish by means other
than fishing, among other requirements.
. . . 1999; | Provides pollution prevention measures for the protection of
Canadian Environmental Protection . ) . .
amended human and environmental health, while promoting sustainable
Act .
2020 | development and use of resources in Canada.
Protects wildlife species (including fish) in Canada from decline
2002; | or disappearance, and their critical habitat. Aids in the recovery
Species at Risk Act (SARA) amended | of species that are Extirpated, Threatened, or Endangered
2020 |resulting from anthropogenic activities, and to manage species of
Special Concern.
Provincial Legislation
Protects the province’s water by reconfirming B.C.’s ownership
Water Protection Act 1996 of both surfac_e gnd groundwater, I|m|t_|ng pulk water removal,
and not permitting large-scale water diversion amongst
watersheds and outside of B.C.
The Wildlife Act protects all native and some non-native wildlife
Wildlife Act 1996 | species foundin B.C. from direct harm or harassment, except as
allowed by regulation (e.g., hunting or trapping).
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Legislation/Policy

Riparian Areas Protection Act
(formerly the Fish Protection Act)

Year Applicable Regulations or Permits

1997,
Retitled in | Protects fish and fish habitat to ensure their sustainability.
2016

Environmental Management Act

arﬁggz;e q Regulates waste discharge, hazardous waste, pollution, and
2004 contaminated sites remediation.

Mines Act

Applies to permitting and operating procedures of mining
1996; |operationsin B.C., including environmental compliance (i.e.,
amended monitoring, metal leaching, acid rock drainage [ARD] generation
2019 | and erosion control), health and safety and accident reporting,
and abandonment and reclamation requirements.

Water Sustainability Act

2016 | Manages the use and diversion of water resources in B.C.

Forest and Range Practices Act

Provides guidance on riparian management around fish bearing
2002  streams, lakes, and wetlands, and on the size of harvestable
forest and allowable harvesting rates.

33.4.1.5.4 Roles and Responsibilities

The key roles and responsibilities for the implementation and administration of the Fish and Fish Habitat
Management Plan are provided in Table 33.4-13.

Table 33.4-13: Roles and Responsibilities of the Fish and Fish Habitat Management Plan

Role |

NWP Environmental
Manager

Responsibilities
Overall implementation and review of the FFHMP, including meeting
commitments to implement environmental protection measures and
monitoring programs.
Lead environmental inspections, audits and on-site monitoring programs.
Implement environmental awareness training for all employees and
contractors.
Ensure appropriate response to and effective remediation of environmental
incidents.
Lead environmental incident investigations.
Report to applicable regulatory agencies as required.
Update the FFHMP as required.

Project Construction
Manager °

Implement and ensure compliance with the FFHMP during Project
Construction and Pre-Production.

Designate hazardous materials storage areas during Construction and Pre-
Production.

Provide and deploy spill response materials and equipment at appropriate
locations within the Project site during Construction and Pre-Production.
Ensure completion of environmental awareness training by all employees and
contractors.
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Role | Responsibilities

e Implement and ensure compliance with the FFHMP during Project Operations.

e Designate hazardous materials storage areas during Operations.

e Provide and deploy spill response materials and equipment at appropriate
locations within the Project site during Operations.

e Ensure completion of environmental awareness training by all employees and
contractors.

e Oversee personnel resourcing for spill response.

e Participate in environmental incident investigations.

NWP Mine Manager

All employees and e Complete environmental awareness training.
contractors e Compliance with the FFHMP.

33.4.1.5.5 Other Management Plans linked to the FFHMP

The FFHMP works in tandem with the following management plans:
e Ecological Restoration Plan;
e Erosion and Sediment Control Plan;
e Landform Design and Reclamation Plan;
e Noise and Vibration Management Plan;
e Site Water Management Plan;
e Spill Prevention, Control and Countermeasures Plan; and
e Vegetation and Ecosystem Management and Monitoring Plan.

33.4.1.5.6 Environmental Protection Measures and Best Management Practices

NWP will apply best management practices to instream work to confirm that it fulfills the terms and
conditions for protecting fish and fish habitat. Best Management Practices are guidelines that help
development projects meet necessary legislation, regulations and policies. For example, legislation might
dictate that projects cannot harm a stream, while best management practices provide practical methods
to avoid harming a stream.

Best Management Practices can be relied on to help improve operations because they are based on
science, and they have been proven to work. They also help developers act as environmental stewards —
completing projects on land or water in a way that minimizes interactions with living resources and their
habitats.

Often an approval will be issued with specific conditions, one being that an environmental management
plan be provided for the specific instream work, and that an environmental monitor be present on site
during the construction/work being carried out. The environmental monitor will be a qualified
professional with the necessary experience to provide guidance to appropriately manage and monitor the
instream area endeavoring that no harm is caused to fish and fish habitat.

Standards and Best Practices:
e Standards and Best Practices for Instream Works (B.C. MWLAP, 2004);
e Canadian Council of Ministers of the Environment (CCME) Canadian Water Quality Guidelines for
the Protection of Aquatic Life;
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e Fisheriesand Oceans Canada’s Land Development Guidelines for the Protection of Aquatic Habitat
(1992);

e Fisheries and Oceans Canada’s Fish and Fish Habitat Protection Policy (2019) - Measures to
Protect Fish and Fish Habitat;

e Fisheries and Oceans Canada’s Fish and Fish Habitat Protection Policy (2019) - Standards and
Codes of Practice;

e Fisheries and Oceans Canada’s Fish and Fish Habitat Protection Policy Statement (2019a); and

e Fisheries and Oceans Canada’s Interim Code of Practice: End-of-Pipe Fish Protection Screens for
Small Water Intakes in Freshwater (2019).

Although the federal government provides an overview on how to enhance and preserve the
environment, it delegates the responsibility to each province to protect the local environment and address
specific issues that may negatively affect its fish and fish habitat.

Table 33.4-12 identified provincial Acts and regulations applicable to the Project relevant to fish and fish
habitat. Under the B.C. Wildlife Act, authorization is required to conduct fish collection and/or fish salvage
activities. Specific to freshwater fish and fish habitat, approval is required to undertake any works in and
around a stream through the Water Sustainability Act. Per the Water Sustainability Act, a person making
a change in or about a stream, must make that change in accordance with the timing window or periods
of time in the year during which the change can proceed without causing harm to fish or fish habitat.

Instream Work Windows

Instream work windows specify the recommended period(s) of time in the year to carry out services in
order to reduce the effect on species and habitats in each region. The particular timing may be set by the
Habitat Officer for a notification or set as a condition of the change approval. Table 33.4-14 represents
the general time period or ‘window’ in which changes in and about a stream would cause the least risk to
Project VC fish species in the Fish and Fish Habitat LSA which falls within the Kootenay Region. Terms and
conditions related to the protection of fish and fish habitat must be employed even when works are
conducted within the appropriate instream work window. Knowledge of fish behaviour in specific
streams, unusual weather, natural phenomena, specific events, unusual circumstances or activities that
do not create disturbance below the high-water mark in fish bearing streams could allow for work to occur
outside these windows. If works in fish bearing streams that involve activities that create disturbance
below the high-water mark must be conducted outside of these windows, the services of a Qualified
Professional will be required (refer to “Terms and Conditions for Changes In and About a Stream Specified
by Ministry of Environment [MOE] Habitat Officers, Kootenay Region [Region 4] dated June 2009). In the
Kootenay Region, the “delayed instream work window zone” is designated as those streams or portions
thereof that are within areas generally greater than 1,100 metres above sea level, with the exception of
streams north of the Pingston/Donald Boundary which are within the delayed instream work window zone
regardless of elevation. Fish bearing streams potentially impacted during the Project lifecycle fall within
the delayed instream work window zone.
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Table 33.4-14: Project Timing Windows for Least Risk for Instream Works (B.C. MOE 2009)

Fish Species Least Risk Work Window for Project Area

Westslope Cutthroat Trout August 20 — October 15
Bull Trout June 1 — August 31
Mountain Whitefish May 1 — September 30

Works within and outside of these windows shall be conducted in accordance with the approved
Department of Fisheries and Oceans Canada (DFO) Authorizations obtained by the Project.

Mitigation Measures

A summary of key mitigation measures that address pathways of effects to fish and fish habitat include:

e Transportation, storage, and use of hazardous materials will be conducted in a manner to mitigate
spills;

e Washing, refueling and servicing machinery and storage of fuel and other materials will be
conducted in a manner that prevents deleterious substances from entering water bodies;

o Spills will be quickly and effectively responded to and cleaned up to mitigate hazardous materials
from entering water bodies;

e Regular inspections to allow for early identification of problematic areas, and stabilization;

e Avoidance of earthworks during heavy rainfall events;

e Implementation of dust control measures including road watering and application of benign dust
suppressants as needed;

e Implementation of erosion control measures (erosion control fencing, ditching, and sediment
control ponds);

e Seeding and stabilization of topsoil stockpiles;

e Effective placement and design of sediment control ponds;

e Fill or other temporary or permanent structures will only be placed above the high-water mark;

e Materials such as sand, rocks, aquatic vegetation and natural woody debris from banks, shoreline,
and waterbodies will not be disturbed or removed;

e Structures will not be built in areas that are inherently unstable like riverbeds, meanders,
floodplains, alluvial fans, and braided streams unless appropriate permitting has been obtained
to do so;

e The Erosion and Sediment Control Plan (ESCP; Section 33.4.1.4) will be implemented throughout
the lifecycle of the mine (including settling ponds) and will be installed to stabilize erodible and
exposed areas to prevent impacts to receiving bodies such as the downstream fish habitat;

e Hazardous wastes will be appropriately cleaned up, stored, transported, and disposed of in a
manner that keeps hazardous materials away from waterways and protects fish and fish habitat;

e Solid waste, including sewage treatment product will be appropriately cleaned up, stored,
transported, and disposed of in a manner that keeps hazardous materials away from waterways
and protects fish and fish habitat;

e Design and construction of ditches and ponds in a manner that minimizes the potential for
erosion;

e Construction of clean water diversions to lessen water interaction with mine-related
disturbances;

NWP Coal Canada Ltd Crown Mountain Coking Coal Project Chapter 33 | Page 33-56



If required, organic phosphate anti-scalants will be added to protect receiving fish habitat from
calcite precipitation and concretion;

Where fish habitat will be permanently removed due to the design constraints of the Project, fish
salvages will be utilized to move fish. Specific plans will be developed in coordination with
Fisheries and Oceans Canada to move the suspected resident population of Westslope Cutthroat
Trout to a new suitable location given that their habitat will be removed. Preliminary details
regarding the fish salvage are located in Appendix 12-E;

Blasting will be controlled and conducted in a manner to meet the vibration criterion of less than
100 kilopascals (kPa) and peak particle velocity (PPV) of 13 millimetres per second (mm/s) in
Alexander Creek Watershed:;

Large charges will be subdivided into a series of smaller discrete detonations or explosions using
time-delay detonation initiators (a procedure known as decking) to reduce the overall detonation
to a series of smaller discrete detonations or explosions (Wright and Hopky 1998). Monitoring of
fish and fish habitat will be conducted during blasting to determine if there are any negative
impacts associated with this disturbance;

Selenium concentrations will be monitored in water quality, sediments and periphyton, benthic
invertebrates, and fish;

If selenium results for a given compartment (i.e., water, sediment, periphyton, benthic
invertebrates or fish tissue) indicate an increased risk of selenium-related effects, additional
actions and monitoring are triggered. The monitoring program is designed so that monitoring and
mine actions may be escalated depending on the relative selenium risk observed,;

Activities around water will only be conducted during periods that will not harm fish, their eggs,
juveniles, spawning adults, and the organisms they feed on. Table 33.4-14 presents the least risk
timing windows for service in and around water for VCs occurring in the Fish and Fish Habitat LSA,;
Undisturbed riparian vegetation buffers will be retained between areas of on-land activity and
the high-water mark of any water body; and

Flow volumes downstream of the Main Sediment Pond will be monitored to ensure B.C. IFG are
achieved.

33.4.1.5.7 Monitoring Program

Fish and Fish Habitat Monitoring Program

The monitoring program will verify whether the Project is successfully avoiding and mitigating adverse
effects on fish and fish habitat. The Fish and Fish Habitat Monitoring Program will help estimate if
performance and compliance objectives are being achieved. This enables management to understand if
mitigation and management measures are meeting their objectives. Monitoring goals include:

Documenting actual effects of the Project on fish and fish habitat;

Evaluating the accuracy of the original effects predictions;

Verifying whether proposed mitigation measures are implemented and are having the desired
outcome; and

Identifying areas where adaptive management is required.

The Fish and Fish Habitat Monitoring Program will be enhanced throughout the Project development in
consultation with the B.C. ENV, Fisheries and Oceans Canada, and Indigenous groups, and will be treated
as a ‘living document’ that will be re-evaluated based on performance and updated throughout the life of
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the Project. Potential effect on fish and fish habitat from direct habitat loss as well as changes in habitat
such as water quality, flow and substrate (sediment and calcite) will be assessed throughout the Project
duration (all Project phases).

The Project will keep records of monitoring activities and associated management action, including
operational controls and mitigations. Financial resources associated with the monitoring program will be
provided in the future as part of the permitting process and cannot be provided at this time as the extent
of monitoring programs will be dictated to a large degree by specific certificate and permitting conditions
developed in collaboration with Indigenous groups and regulatory agencies. The fish and fish habitat
monitoring program and related mitigation measures are not expected to pose a risk to the environment
and as such, no additional intervention measures are presented at this time as it relates the program.
Details on the approach to interventions and strategies to protect the environment is provided in
Section 33.2.4 as it relates to the adaptive management framework.

Over the course of the Project, NWP will use an Environmental Management System (EMS) based on key
components of International Organization for Standardization (ISO) 14001 (see Chapter 33, Section 33.2
for more information). The EMS will provide the structure and procedures for implementing
environmental management plans, ensuring compliance with regulations and permit requirements, and
continuously improving environmental protection measures and environmental performance. The EMS,
the accompanying Environmental Policy (Appendix 1-F), and the NWP Employee Code of Conduct
(Appendix 1-B) form the basis through which NWP will require contractors and sub-contractors to comply
with environmental management programs, adhere to regulatory permitting requirements, and achieve
auditing programs. Through the EMS, NWP will monitor the Project’s performance against established
objectives and standards and will correct environmental management strategies where necessary by
implementing contingency measures and corrective actions.

Monitoring Team

The NWP Environmental Manager or their delegate will be responsible for implementing conditions and
commitments associated with permits including carrying out implementation of monitoring programs
(contractors, site personnel, KNC environmental monitors).

Monitoring Schedules

Monitoring will take place over the life of the Project. Monitoring will be conducted during Construction
and Pre-Production, Operations, Reclamation and Closure, and Post-Closure phases. Monitoring
frequency for impacts to fish and fish habitat will be species specific and will be timed to coincide with
fish lifecycle requirements, including spawning assessments/redd assessments, overwintering
assessments, and young-of-year surveys. Specific details including the timing and frequency of monitoring
will be determined through engagement with Indigenous groups and regulatory stakeholders.
Table 33.4-15 outlines the annual and periodic monitoring anticipated to be conducted during each
Project phase as part of the Fish and Fish Habitat Monitoring Program.
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Table 33.4-15: Proposed Monitoring Sites for the Fish and Fish Habitat Monitoring Program (CA — Community Assessment, HA — Habitat Use
Assessment, including but not limited to Spawning Surveys, A — Annual, NA — Not Applicable, P — Periodic as required)

Sampling Location

Description

From Confluence with

Rationale for Selection

The stretch of Alexander Creek along Highway 3
upstream of the confluence with Michel Creek.
Mountain Whitefish is confirmed to occur in

Construction and
Pre-Production

HA

Reclamation
and Closure

HA | CA | HA CA HA

Post-
Closure

ALEL Michel Creek to ALE2 these sections of Alexander Creek. Fish NA P P P P
population will be continually monitored along
this section of Michel Creek.
Alexander Creek upstream of Highway 3 has
ALE3 Alexander Creek confirmed Bull Trout habitat and will require NA P P P P
upstream of HWY3 . o
continued monitoring.
Alexander Creek below | This creek is anticipated to be significantly
ALE7 the confluence with impacted by the Project and will require NA P P P P
West Alexander Creek | continued monitoring.
This section of habitat will require monitoring
West Alexander during certain phases of the project only, seeing
upstream of the Main | as it will be removed permanently by the mine
WAL1 u/s Sediment Pond and footprint. A fish salvage and removal will need NA NA | NA | NA | NA
downstream of the to occur prior to the construction of the Main
Interim Sediment Pond | Sediment Pond. Monitoring will discontinue for
this site at that time.
\Ljvesi:(;lﬁ:(z?fﬁ; Creek This creek is anticipated to be significantly
WAL1 d/s P . impacted by the Project and will require NA P P P P
confluence with continued monitorin
Alexander Creek g
Continued Fish and Fish Habitat LSA based
Tributaries and To be confirmed monitoring to verify the fish populations are in NA p p p p

Reference Areas

good condition and mitigation measures are
having the desired outcome.
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Monitoring Sites

Fish community monitoring will target sentinel species to monitor for potential changes. Single-pass
backpack electrofishing will be conducted to capture fish. Fish will be identified to species and fork length
and total weight will be measured in the field. Growth stage (i.e., juvenile/immature, maturing, ripe, or
spent) and sex (where identifiable from external characteristics) of each fish will be recorded. Each fish
will be inspected for external abnormalities, including fin erosion, skin aberration, bleeding or swollen
eyes, clubbed or frayed gills, craniofacial deformity, spinal deformity, and edema.

Table 33.4-15 shows the locations at which sampling is anticipated to occur but may change as the
monitoring program develops.

Aquatic Effects Monitoring Program

The Aquatic Effects Monitoring Program (AEMP) is designed to evaluate water and sediment quality,
periphyton, benthic invertebrates, and fish, in addition to tissue metal concentrations. These components
in receiving aquatic environments will be monitored to validate that the Project is meeting applicable
standards and guidelines as well as conditions associated with relevant permits. The AEMP aligns with the
Site Water Management Plan (Section 33.4.1.8) and the Fish Habitat Monitoring Plan in order to provide
a holistic evaluation of the Project’s performance and the health of aquatic systems. General monitoring
goals include:
o Documenting the health of receiving aquatic systems to allow for the early identification of Project
related changes or effects;
e Evaluating the assumptions and accuracy of applicable environmental assessment predictions;
o Verifying the effectiveness of applicable mitigations and/or the need for further mitigations to be
implemented; and
e Identifying areas where adaptive management is required.

The Project will keep records of monitoring activities and associated management actions, including
operational controls and mitigations. The AEMP will be updated throughout the Project development in
consultation with the B.C. MOE and Indigenous groups and will be treated as a ‘living document’ that will
be re-evaluated based on performance and updated throughout the life of the Project. The AEMP will also
be updated with industry stakeholder input as part of the Elk Valley Watershed management, focussing
on cumulative effects downstream of the Project.

The AEMP and the practices described herein as they relate to selenium releases and cumulative selenium
loading may be integrated into and/or influence future iterations of the EVWQP.

Monitoring Team

The NWP Environmental Manager or their delegate will be responsible for implementing conditions and
commitments associated with permits including carrying out implementation of monitoring programs
(contractors, site personnel, KNC environmental monitors).

Monitoring Schedules
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Monitoring will take place over the life of the Project. Monitoring will be conducted during Construction
and Pre-Production, Operations, Reclamation and Closure, and Post-Closure phases. Specific timing and
frequency of monitoring will be determined after engagement with KNC and regulatory stakeholders and
as a condition under the provincial Environmental Management Act (2003) Liquid Effluent Discharge
Permit. The proposed federal Coal Mining Effluent Regulations (CMER) under the Fisheries Act (1985) will
also set requirements for monitoring frequency, including aquatic environmental effects monitoring
provisions.

Table 33.4-16 outlines the annual and periodic monitoring anticipated to be conducted during each
Project phase as part of the AEMP.

Monitoring Sites

The proposed sampling locations include habitats located on Alexander, West Alexander and Grave
Creeks. Additional sampling is proposed to occur at designated wetlands that will incur Project effects (to
be confirmed) and reference locations (to be confirmed). Final sampling locations included in the AEMP
will be determined upon final permitted discharge points, in addition to Indigenous groups, stakeholders
and regulatory inputs.

Table 33.4-16 shows the locations at which sampling is anticipated to occur but may change as the
monitoring program develops.

33.4.1.5.8 Reporting Requirements

The Fish and Fish Habitat Monitoring Program and AEMP will be implemented and will include monitoring,
especially during Construction and Pre-Production and Operations phases. Utilizing a monitoring program
enables the Project to understand ongoing effects, effectiveness of mitigation measures, and options for
adaptive management. To verify that compliance is documented appropriately, measurement reports will
be completed after a monitoring session. Reports for monitoring sessions will be used to:

o Demonstrate compliance (or variance); and

o Identify areas for improvement.

Additional reporting is also anticipated which will be required for the Fish Habitat Offsetting requirements.

Reporting will document methods, sampling locations, data analyses and supporting interpretation.
Reporting is anticipated to occur on a monthly and bi-annual scale at varying degrees needed to achieve
the aims of use listed above.

Internal

Reports will be reviewed internally by the responsible line manager and the NWP Environmental Manager
to identify corrective action, and/or areas for improvement.

External

Where required, reports will be forwarded to relevant government agencies and/or Indigenous groups as
stipulated by regulations, licences, and agreements. If monitoring takes place in response to an external
complaint, the original complainant may receive relevant information from the monitoring report as part
of the Project’s formal complaint response system.
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Table 33.4-16: Proposed Monitoring Stations for the AEMP (WQ — Water Quality sampling, AH — Tissue and sediment samples, A — Annual,

Sampling Location

Description

From Confluence with

NA — Not Applicable, P — Periodic as required)

Rationale for Selection

The stretch of Alexander Creek along Highway 3
upstream of the confluence with Michel Creek.

Construction and
Pre-Production

Reclamation
and Closure

WQ

Post-
Closure

AH | WQ | AH

ALE1 . Mountain Whitefish is confirmed to occur in these P P P P
Michel Creek to ALE2 . . . .
sections of Alexander Creek. Fish population will be
monitored along this section of Michel Creek.
Alexander Creek upstream of Highway 3 has
ALE3 Alexander Creek confirmed Bull Trout habitat and will require P P P P
upstream of HWY3 o
monitoring.
Alexander Creek below| _, . . . N .
e confuercewin D1 EP LPaLR obe sty o SRR
West Alexander Creek | J a g-
WALL below the West Alexander Creek _ _ N o _
. . upstream of the This creek is anticipated to be significantly impacted
Main Sediment . . . . o P P P P
confluence with by the Project and will require monitoring.
Pond
Alexander Creek
WAL below the | West Alexander Creek ThIS se(_:tlon of V_V(_est Alex_ander Creek will a_ct asthe
. . . immediate receiving environment for the first 4-5
Interim Sediment | below the Interim . . . . L NA NA | NA | NA
. years of the Project life and will require monitoring
Pond Sediment Pond . . .
up to the point of instream habitat removal.
Monitored to determine effectiveness of mitigation
Grave Creek upstream . . .
measures and if predictions are accurate in
GRA3 of Harmer Creek L P P P P
anticipating no effect to Grave Creek due to the
Confluence .
Project
) Fish and Fish Habitat LSA-based monitoring to verify
Tributaries and To be confirmed the fish populations are in good condition and
through finalizing of hop g P P P P

Reference Areas

the monitoring sites

mitigation measures are having the desired
outcome.
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33.4.1.5.9 Management Review

The NWP Environmental Manager and their delegated staff will be responsible for reviewing the FFHMP
processes, policies, and records on a regular basis to identify potential areas for improvement.

Monthly Report

A monthly report will be prepared by the Environmental Department and approved by the NWP
Environmental Manager. The report will act as the first location where derivations from expected
conditions are documented, outside of an apparent alteration at the sites.

Biannual Report to Management

A biannual report will be prepared by the Environmental Department and approved by the NWP
Environmental Manager and the NWP Mine Manager. The report will provide a more in-depth review of
information collected over the previous six months and provide the opportunity for an adaptive
management approach to be applied, if required.

Actions for Improvement

Thresholds will be developed for monitoring parameters (using B.C. Water Quality Guidelines [WQG], Elk
Valley Water Quality Plan [EVWQP] and other relevant regulatory guidelines in consultation with
regulators and Indigenous stakeholders) which, if exceeded, would trigger corrective measures or
adaptive management strategies and actions to be enacted. Other trends or variations in data, outside of
the developed threshold, may also be identified and addressed in the review of regular reporting and
serve to inform continued monitoring programmes and adaptive management strategies.

33.4.1.5.10 Plan Review and Revision

Frequency of Review

This FFHMP will be updated on a regular basis throughout the life of the Project, as well as when any
changes to regulations or good industry practice suggest a review would be appropriate. Material changes
to the Project such as configuration and processes, may trigger the need for changes to the FFHMP.

33.4.1.5.11 Adaptive Management

Adaptive management will be applied for fish and fish habitat management activities. The monitoring and
follow-up program will be developed in collaboration with KNC, regulatory and stakeholders. This plan
will be implemented to estimate the success in meeting the objectives of protection of fish habitat and
no net loss of fish habitat while maintaining linkages to the Site Water Management Plan as well as other
management plans relevant to fish and fish habitat.

33.4.1.5.12 Fish Habitat Trigger Action Response Plan

A Trigger Action Response (TAR) is proposed for FFHMP (Figure 33.4-4). The TAR table defines a set of
conditions (or “triggers”) and a set of actions that mine personnel will follow when those trigger events
occeur.
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33.4.1.6 Landform Design and Reclamation Plan

33.4.1.6.1 Introduction

NWP is committed to meeting its post-mining land use objectives to ensure the reclamation landscape is
safe, appropriate for the intended land uses, and is protective of the surrounding environment. NWP’s
vision calls for progressive reclamation of disturbed lands as they become available during mining
operations. Progressive reclamation is intended to reduce Project footprint and enable sustainable,
healthy, and biodiverse ecosystems as outlined in the Project’s Landform Design and Reclamation Plan
(LDRP). The NWP reclamation vision also includes a comprehensive monitoring and maintenance program
for the reclaimed landscape. The monitoring and maintenance program is designed to get smaller over
time as deficiencies are identified and remediated in the early phases of reclamation.

The LDRP integrates the existing management plans provided in previous sections and provides a safe and
stable foundation for the Ecological Restoration Plan (ERP; Section 33.4.1.3). The LDRP is a conceptual
framework that will be updated with more details at the next level of design. It includes a monitoring
program to determine whether the mining landforms and reclaimed landscape are meeting hydrological,
geochemical, and ecological goals, and to provide adequate warning should contingency measures be
necessary. The site has been designed to accelerate learnings, including learnings related source control
of contaminants from mine waste landforms, through the use of a Test Dump, progressive reclamation
and monitoring of the East and North Pit Dumps, staged construction and progressive reclamation of the
West Dump, construction that takes into account metal leaching and acid-rock drainage (ML/ARD) and
hydrological processes, and the inclusion of realistic contingency measures. The site is divided into seven
landforms / management units identified in Table 33.4-17.

Table 33.4-17: Landform/Management Units

Landform/Management Unit Description

Access Road and Service Corridor |Linear infrastructure
Plantsite + Run-of-mine (ROM)

Flat areas to be decommissioned at closure

Stockpile

East Pit + Backfill Pitslope with sizable, saturated mine rock toe

North Pit + Backfill Predominantly pitslope with a sizable, saturated mine rock toe

South Pit + Backfill Predominantly pitslope with a small, saturated mine rock toe, abuts West
Dump

West Dump Main dumping area, includes Test Dump area

Main Sediment Pond Dyke and backfilled pond and feeder stream downstream of Project

33.4.1.6.2 Scope and Objectives

The LDRP sets out the reclamation goals, describes the progressive reclamation practices, and provides
an overview of the decommissioning activities, including infrastructure removal. It also provides
additional details on dump construction and monitoring to manage water and seepage, control oxygen
ingress, and provide ongoing assessment of the dump performance. Relevant guidelines will be adhered
to utilizing an objectives-based approach, ensuring that the broad objectives of physical stability, chemical
stability, and future use and aesthetics are met.
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Exceedance

Event(s)

ACTIVITY OR LOCATION
Fish Sampling locations from Table 33.4-15

RESPONSIBILITY

NWP Environmental Manager, NWP Mine Manager, or their delegate

Program.

TRIGGER:

Fish species abundances decline relative to established thresholds at any site.

ACTION/RESPONSE:

Increased frequency of monitoring to confirm results in subsequent sampling.
Implement mitigation measures appropriate for the cause.

ACTIVITY OR LOCATION
Fish Sampling locations from Table 33.4-15

RESPONSIBILITY

NWP Environmental Manager, NWP Mine Manager, or their delegate

Program.

TRIGGER:

External abnormalities observed on fish species increase in prevalence at any
site.

ACTION/RESPONSE:

Increased frequency of monitoring to confirm results in subsequent sampling.

Implement mitigation measures appropriate for the cause.

ACTIVITY OR LOCATION
AEMP Sampling location from Table 33.4-16

RESPONSIBILITY

NWP Environmental Manager, NWP Mine Manager, or their delegate

TRIGGER: TRIGGER: TRIGGER:
( ) Fish species abundances do not differ relative to established thresholds. External abnormalities observed on fish species do not differ relative to Water quality and biological tissue results does not differ relative to
= established thresholds. established thresholds.
&
S
= ACTION/RESPONSE: ACTION/RESPONSE: ACTION/RESPONSE:
Continue monitoring as outlined in the Fish and Fish Habitat Monitoring Continue monitoring as outlined in the Fish and Fish Habitat Monitoring Continue monitoring as outlined in the AEMP.

TRIGGER:

Metal and other mine related chemical constituents increases relative to
established thresholds at any site.

ACTION/RESPONSE:

Increased frequency of monitoring to confirm results in subsequent sampling.
Implement mitigation measures appropriate for the cause.

J! TRIGGER: TRIGGER: TRIGGER:

+— Continued fish species abundances decline relative to established thresholds Continued observation of external abnormalities on fish species increasing in Continued increases in metal and other mine-related chemical constituents
GC_, at one or multiple sites. prevalence and intensity at any site. relative to established thresholds at one or multiple sites.

~ D

T D

= ACTION/RESPONSE: ACTION/RESPONSE: ACTION/RESPONSE:

— © Notify relevant regulatory bodies and Indigenous groups. Assess results of Notify relevant regulatory bodies and Indigenous groups. Assess results of Notify relevant regulatory bodies and Indigenous groups. Assess results of
2 water quality and quantity monitoring programs for possible correlations and water quality and quantity monitoring programs for possible correlations and water quality and quantity monitoring programs for possible correlations and
w identify mitigation options. identify mitigation options. identify mitigation options.

Implement mitigation measures appropriate for the cause. Implement mitigation measures appropriate for the cause. Implement mitigation measures appropriate for the cause.

= TRIGGER: TRIGGER: TRIGGER:
c1>.> Absence of sentinel species abundances at any site. Fish mortality observed at any site. Absence of fish species or fish mortality observed at any site.

o W

< o

2 0 ACTION/RESPONSE: ACTION/RESPONSE: ACTION/RESPONSE:

—1 Emergency response related to cause. Emergency response related to cause. Emergency response related to cause.
@ Continued mitigation actions until corrective measures are implemented and Continued mitigation actions until corrective measures are implemented and Continued mitigation actions until corrective measures are implemented and
L% conditions return to normal. conditions return to normal. conditions return to normal.

~—

Figure 33.4-4: Trigger Action Response for Fish and Fish Habitat Management
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The LDRP accomplishes the following:

Summarizes the design intent for providing a safe and stable set of landforms / landscapes to
support reclamation activities;

Provides a framework for the design, construction, regrading, placement of cover soils, and
reclamation of the site to ensure appropriate prevention of response to, and management of
erosion and sediment transport into the receiving environment;

Introduces the position of landform designer of record to ensure mine waste structures are
designed for closure, built according to design, and performing as intended,;

Consolidates and clarify some of the design elements not detailed in other Project plans;
Outlines the monitoring system; and

Describes contingency measures should landscape performance deviate from intended
trajectories.

NWP will continue to engage and collaborate with the Ktunaxa Nation and local communities in refining
the alignment of the Project’s landform design and reclamation. Many of the goals and objectives are
detailed in other management plans and designs, in particular the ERP. Those related to landform design
and reclamation include:

Mining landforms can be reclaimed such that they foster trust in the land by the Ktunaxa and local
communities and support safe and stable land uses far into the future;

Mining landforms are designed and constructed to be easy to reclaim by minimizing the amount
of regrading after bulk-fill placement is complete, allowing for easy placement of covers, and
ensuring they are conducive to monitoring and require minimal maintenance;

Water is managed to minimize ingress into the mine rock dumps;

Internal dump stratigraphy and covers are used to limit oxygen ingress and restrict gas transport
within the landforms in an attempt to produce large suboxic zones that limit production and
transport of oxidized contaminants such as selenium;

The site is progressively reclaimed and monitored such that any deviation from the predicted
acceptable performance can be remediated or, more specially, that the models can be calibrated
to inform design of future areas to improve performance; and

Deficiencies can be recognized in time to allow for implementation of pre-planned contingencies,
particularly for the control of selenium, nitrates, and calcite production, as needed.

33.4.1.6.3 Regulatory Requirements

Table 33.4-18 provides a list of regulatory requirements that relate to the LDRP.
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Table 33.4-18: Federal and Provincial Regulatory Requirements for the LDRP

Regulation/Policy
Federal Legislation

Year

Applicable Regulations or Permits

Fisheries Act

1985

The Metal and Diamond Mining Effluent Regulations require that closure
activities be conducted in a manner that prevents introduction of
substances into the receiving environment that may have deleterious
effects on fisheries resources. Though the Project is not subject to these
regulations, they do provide an indication of the possible requirements
associated with the draft Coal Mining Effluent Regulations recently
proposed.

Environmental Protection Act

1999

The Environmental Code of Practice provides objectives for mine closure
relating to public and wildlife safety, storage of waste rock and tailings,
sustainability and the prevention or minimization of environmental
impacts, and reclamation for desired end land use.

Provincial Legislation

Mines Act

1996

Section 10 requires mining operations to carry out a program of
environmental protection and reclamation to return areas disturbed by
mining operations to pre-mining land use and capability.

Permit applications must include a plan outlining the details of the
proposed work and a program for the conservation of cultural heritage
resources and for the protection and reclamation of the land,
watercourses and cultural heritage resources affected by the mine.
Financial security is required for all, or part of, outstanding costs
associated with mine reclamation and the protection of land,
watercourses, and cultural resources, including post-closure
commitments.

Environmental Management
Act

2003

Prescribes requirements for environmental assessment, monitoring,
reporting and mitigation measures for environmental protection. There
are specific regulations relevant to mine reclamation including
contaminated sites, hazardous waste, and spill-reporting regulations.

Health, Safety and Reclamation
Code for Mines in British
Columbia

2017

Part 10 requires mining operations to carry out a program of
environmental protection and reclamation to return areas disturbed by
mining operations to pre-mining land use and capability (British
Columbia Ministry of Energy and Mines, 2021).

Provides standards for long-term stability of mining disturbances, as well
as requiring that land and watercourses be reclaimed to resemble the
topography and ecology of adjacent areas.

States that reclamation must occur in a manner that preserves water
quality in the receiving environment and that monitoring programs be
conducted to demonstrate reclamation success and environmental
protection.

Forest Act

1996

Authorizes the cutting of timber on Crown Land through an Occupant
License to Cut.

Water Sustainability Act

2014

Requires protection of habitat and water quality.
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Regulation/Policy Applicable Regulations or Permits

Provides best management practices to avoid causing damage to
2004 | instream habitat during construction (British Columbia Ministry of
Water, Land, and Air Protection, 2004).

Standards and Best Practices for
Instream Works

33.4.1.6.4 Roles and Responsibilities

Table 33.4-19 outlines the key roles and responsibilities for the implementation and management of the
LDRP.

Table 33.4-19: Roles and Responsibilities of the LDRP
Role | Responsibilities

e Take professional responsibility for the design, construction, monitoring, and
reclamation of all mining landforms.

e  Establish a multidisciplinary landform design team.

e Work with long-range and short-range planners and mine operations to build
mining landforms to design, provide quality control and quality assurance on
the bulk materials handling / construction of the landforms, and implement

Landform Designer of the cover and revegetation designs.

Record e Monitor the performance to confirm the landforms are performing as
intended and implement contingency measures if required.

e Provide an annual update to the NWP Mine Manager in support of NWP
regulatory submissions.

e Update the plan as required.

e Maintain a construction records report, updated monthly, and published
annually for every mining landform.

e Prepare a planning-level landform design for each of the mining landforms,
followed by issued-for-construction drawings.

Landform Design Team e Implement and steward the monitoring program.

e  Optimize the designs over time based on evolving objectives, operational
changes, and performance.

e Lead the LDRP governance team.

e  Supervise overall implementation and review of the ESCP, including meeting
NWP Environmental commitments regarding implementing maintenance and contingency
Manager measures as required.

e Review environmental inspections, audits, and on-site monitoring programs.
e Ensure that all areas ready for reclamation are reclaimed within two years.

e  Establish an LDRP governance team and ensure it has the expertise and
NWP Mine Manager authority to oversee implement of the plan.
e Ensure there is sufficient budget, time, and materials to execute the plan.

33.4.1.6.5 Additional Design Elements

Mining will start with the East Pit. The Test Dump will be constructed, instrumented, and monitored as
one of the earliest mining activities to provide field-scale experience and data for calibration of the source-
control geochemical model. The North Pit will be mined next, followed by the South Pit. The East, North,
and South Pit backfills will be built using a layer-cake design to create large suboxic zones that limit
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oxidation and selenium production. Each will also create flooded mine rock toes that have been shown
elsewhere to create reducing conditions and precipitate selenium (Bianchin et al., 2013; Claridge et al.,
2012; Kennedy et al., 2015; Kirk et al., 2017). Selenium management at Crown Mountain does not rely on
the efficacy of these saturated rock backfill zones but will benefit from their presence. Progressive
monitoring of the Test Dump and the backfills will indicate the efficiency of source control measures and
the backfill zones should precipitate the small quantities of selenium expected to be produced. They will
allow progressive calibration of the hydrologic / geochemical model and optimization of the mine rock
designs, as described in more detail below.

The management of risks and uncertainties follows an approach prescribed by the Landform Design
Institute (see LDI 2021). It is a form of adaptive management based on Peck’s (1969) geotechnical
observational method, which has been successfully applied to dams and other facilities worldwide for
decades. Figure 33.4-6 depicts the general framework.

The following additional design elements will be included in the next phase of reclamation design before
construction begins:

e A small central rock drain to manage flows under the West Dump along the thalweg of West
Alexander Creek. This will supplement existing flows in the shallow aquifers. The rock drain may
be constructed by selective placement of quarried rock or by dumping mine rock in high lifts and
allowing the boulders to segregate and form the drain;

e Small feeder rock drains in a dendritic network to intercept water running down the natural
hillslopes, the pit walls, and the dump surfaces, and direct that water to the central rock drain.

e If needed, a graded filter on the rock drains to limit ingress of fines from the mine rock dump into
the rock drain;

e If needed, a barrier of compacted fine-grained mine rock to reduce oxygen ingress into the mine
rock dump from the rock drains;

e Domed topography for narrow mine rock dumps to shed water, thereby avoiding ponding and
excessive net percolation into the mine rock dump;

e Dished topography on the large mine rock dump plateaus to direct water to a lined and armoured
central swale that transmits water to the dump perimeter and a soak-away inlet to the rock drain.
A system of mounds on the plateaus can direct water to the swales and provide sufficient
topographic diversity to support the intended land uses. Watershed berms will be designed to
limit water running off the plateaus onto the slopes where concentrated flows may erode the
cover materials;

e Asurface-water conveyance system to carry run-off from the East Pit and West Pit landform units
to the central rock drain under the West Dump;

e A Test Dump monitoring program;

e Contingency measures for all potential failure modes;

e A decommissioning plan for the plant site and all operational infrastructure; and

e A road and trail network to provide access for monitoring and maintenance of the reclaimed
landscape as well as the public.
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Figure 33.4-6: Landform Design Flowchart (from LDI 2021).
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33.4.1.6.6 An Adaptive Management Strategy for Controlling Selenium Production

Avoiding excess production of selenium (and other leachates) from the mine rock piles is a central design
element in the Elk Valley. Gilron and McKenna (2021) provide a list of selenium management techniques
(Figure 33.4-7), many of which are employed as a defence-in-depth strategy in the Crown Mountain
Landform Design. An example of deployment of such technologies in landform design is provided in
Figure 33.4-8.

Rocky Mountain coal mine
Type Technology selenium management
technology readiness level TRL
; >
Underground mining 4 g;“mm ‘Ez;",;irw
Mining
methods Selective mining g
Selective handling g
Siting mine rock dumps g
Foundation preparation 7
Controlling internal structure 7
Controlling bacteria (temporary) 7
Source Cover systems 7
control
Blending mine wastes { codisposal 8
Add reducing agents / 4
enhanced microbial reduction
Submergence g
Schedule and timing 4
Understanding baseline conditions 8
Diversions 9
Covers to shed water 4
Water Lotic discharge 9
Rockdrains 9
Surface water hydrology 3
Managing seepage and groundwater 8
Surface and groundwater collection 6
Saturated rock backfill reactor 7
Mitigation |Biochemical reactors 7
Pit lakes 7
Active water treatment 7

Research Dev Comm

Figure 33.4-7: Selenium Management Technologies for Rocky Mountain Coal Mines (Gilron and
McKenna, 2021)
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Figure 33.4-8: Controls to Create a Suboxic Mine Rock Dump to Limit Selenium Production

Additional landform design elements are detailed below.

e The amount of water contacting mine rock is minimized through:

o Surface water diversion and rock drains; and

o Covers and topographic landform design to minimize net percolation.

e Oxidation and subsequent transport of solutes from the mine rock dumps is limited by:

0 Properly sited rock dumps that facilitate landform design, manage water and oxygen
ingress, limit the potential for groundwater contamination, and provide hydraulic
containment to encourage groundwater and surface water collection if needed.

o Source control, including:

— Restricting the quantity of water moving through the dumps;

— Restricting oxygen ingress through the plateaus and slopes and from the rock drains;

— Restricting oxygen migration through the mine rock by controlling lift height and using
low-air permeability layers to limit flow patterns;

— The use of rejects to form oxygen-consuming layers that remain moist and restrict gas
movement; and

— Progressive regrading and placement of covers.

0 Use of saturated rockfill bioreactors (they would not be relied upon unless/until they
become a proven technology).

e Construction of test fills and instrumented watersheds allow for intensive monitoring of the
performance of mine rocks which are complemented by other instrumentation that allows for
extensive monitoring.

e Staged learning / continuous improvement / adaptive management:

0 Published information from other sites in the Elk Valley and internationally has been
analyzed and used to inform the designs. Monitoring of developments elsewhere will
continue and results will be incorporated into selenium management at Crown Mountain.
Performance data from the Crown Mountain rockpiles will be published and available to
others in the industry.

0 Useful baseline information is already available from the largely undisturbed catchment.

0 Extensive state-of-the-art modelling backed up by laboratory testing has been employed to
understand mechanisms, inform design, and predict performance.
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0 The Test Fill constructed during mine development will provide early data to confirm and
calibrate source control models and develop and refine instrumentation and monitoring
techniques.

0 Monitoring of the East Pit Backfill, North Mine Backfill, and, the West Dump will provide
performance measurements of the boundary conditions (covers, water ingress, effluent
volumes, and quality), and internal performance (monitoring pore-gas composition, changes
in water content, changes in isotope ratios of the water). Combining these data will make it
possible to refine models and predictions and adjust the designs as needed.

0 Monitoring will continue over several decades and new instruments will be installed as the
West Dump grows in size.

o T