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10 Summary of residual impacts on 

issues 

The project will have positive and negative impacts on various components of the physical, biological, and social 

environments. The significance of residual impacts after application of the mitigation or enhancement measures in 

the various phases of the project (construction, operations, and closure) is summarized in the project’s 

environmental summary (Tables 10-1). A complete list of mitigation measures is provided in Appendix 8-2. 

From this residual impact analysis, a few issues emerge that represent negative impacts of moderate residual 

significance. Recognition of these impacts is essential to help select which environmental components should be 

subject to a cumulative impact assessment (Chapter 9) and possible environmental monitoring measures 

(Chapter 13). Components with moderate residual impacts (no major residual impacts are generated by the project) 

include: 

─ Surface water quality, which will be subject to a moderate residual impact during the operations phase due to 

a constant inflow of water from mine effluent. Although this effluent will be regularly monitored and its 

treatment will ensure compliance with standards, a minor increase in loads is anticipated in the receiving 

environment downstream of the effluent over the duration of operations. 

─ Aquatic wildlife (fish) and habitats, which will be subject to a moderate residual impact during the 

construction and operations phases. During construction, the impact will be linked to the loss of aquatic habitat 

due to the draining of part of Lake L01 to create the open pit and the installation of the diversion channel to 

drain water from Lake L01. In fact, the natural effluent from Lake L01 is located in the part that needs to be 

drained. The diversion channel will introduce water from the lake upstream of the natural effluent. During the 

operations phase, the anticipated effect of the effluent on surface water quality will cause the moderate impact. 

─ Wetlands and water environments, which will be subject to a moderate residual impact during the 

construction phase due to the encroachment on 120.4 ha of wetlands. 

─ Wildlife species of special status, which will be subject to a moderate residual impact during the construction 

phase mainly associated with habitat loss (deforestation). A moderate residual impact during operations is also 

anticipated due to the effects of disturbance and the risks of collision and mortality. 

─ Terrestrial wildlife (large wildlife, avian fauna including migratory birds), which will be subject to a 

moderate residual impact during the operations phase, mainly due to the effects of disturbance and the risks of 

collision and mortality. 

─ Physical, psychological, and social health, which will be subject to a moderate residual impact at all phases of 

the project. During the construction and operations phases, the impact will mainly be related to job creation, 

which will provide additional income for some members of the community and require them to be absent from 

home to work at the mine. Although these effects may seem positive at first glance, they can cause tensions 

within the community between those members who are chosen and those who are not. Furthermore, contact 

with non-Indigenous people could generate tensions and various social problems. During the closure phase, the 

loss of well-paid jobs would be the main source of impact. 
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─ Road safety, which will be subject to a moderate residual impact in the operations phase. In fact, increased 

traffic on the Trans-Taiga Road and Billy-Diamond Highway due to ore transport to Matagami and supply 

needs could lead to accelerated road deterioration and increase the risk of accidents. 

─ Hunting and trapping of terrestrial wildlife and waterfowl, which will be subject to a moderate residual 

impact during the construction phase. This impact will mainly be caused by the loss of land available for these 

activities as well as the opening up of the area to hunters who are not from the region’s Indigenous 

communities. 

─ Well-being on the land refers to all activities carried out on the land that are closely linked to Indigenous 

culture (transmission of values and language, mental health and healing, ancestral memory, etc.). After 

assessment, it was determined that this VEC largely overlapped with that relating to physical, psychological, 

and social health, and the analysis of the impacts of these two VECs was addressed in the section on health. 

─ Climate change mitigation (GHG emissions, energy transition), which, during the operations phase, will 

have a moderate residual impact due to the regional nature of the impact and the larger quantities of GHGs 

generated during this phase. 

Besides the residual negative impacts, the project will also have various positive impacts including: 

─ In terms of the physical environment, during the closure phase, the drained section of Lake L01 will be 

gradually refilled with water, and restoration work will be carried out to return the soil, surface water, and 

groundwater to their pre-project conditions. 

─ In terms of the biological environment, during the closure phase, the restoration of vegetation cover, wetlands, 

and watercourses will contribute to improving the habitats of fish, terrestrial wildlife, and wildlife species of 

special status. 

─ In terms of the social environment, the work during the construction, operations, and closure phases will 

generate economic benefits for the regional population. In addition, a positive impact is anticipated during the 

closure phase for users of the CH39 trapline, as facilities will be removed from the land and the nuisance will 

cease. Lastly, the end of mining activities at this site will allow traditional land use to return somewhat to pre-

project conditions. 
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Table 10-1 Summary of impacts by issue 

Affected 

component 

Project 

phase 
Primary source of impact Description of potential impacts 

Common and specific mitigation 

(or enhancement) measures (Appendix 8-2) 

Significance of 

residual impact 

Issue No. 1 - Preservation of aquatic habitat quality 

Hydrology (Hydrodynamic and 

hydro-sedimentary conditions) 

Construction Site organization, stripping and clearing, surface preparation, access 

development, transport and traffic related to materials and supplies 

Alterations to hydrodynamic and hydrosedimentary 

conditions associated with the construction of the 

Lake L01 diversion channel 

Common mitigation measures: Section: Soil, surface water, and sediment quality 

Specific mitigation measures: P31 and P32 

Minor 

Operations Water use and management, as well as transport and traffic related to ore 

and supplies 

Alterations in hydrodynamic and hydro-

sedimentary conditions associated with mine 

effluent 

Common mitigation measures: Section: Soil, surface water, and sediment quality 

Specific mitigation measures: P33 

Minor 

Closure Final restoration Avoids additional impact by leaving the diversion 

channel in place and refilling the mine pits 

connected to Lake L01 

Common mitigation measures: Section: Soil, surface water, and sediment quality 

Specific mitigation measures: N/A 

Moderate (+) 

Minor (-) 

Surface water quality Construction Site organization, stripping and clearing, surface preparation and access 

development, transport and traffic related to materials and supplies, 

production and management of residual and hazardous materials 

Alteration of surface water quality Common mitigation measures: Sections: Ambient air; Soil, surface water, and sediment quality 

Specific mitigation measures: P24 and P25 

Minor 

Operations Water use and management, transport and traffic related to ore and obtaining 

supplies, production and management of residual and hazardous materials 

Alteration of surface water quality Common mitigation measures: Sections: Ambient air; Soil, surface water, and sediment quality 

Specific mitigation measures: P25, P29, P30, and P38 

Moderate1 

Closure Final restoration, production and management of residual and hazardous 

materials 

Gradual improvement in water quality 

Low risk of contamination during restoration work 

Common mitigation measures: Sections: Ambient air; Soil, surface water, and sediment 

quality; Vegetation and wetlands 

Specific mitigation measures: P23 and P25 

Major (+) 

Minor (-) 

Aquatic wildlife (fish) and habitats Construction Site organization, stripping and clearing, surface preparation and access 

development, construction of structures and infrastructure, transport and 

traffic related to materials and supplies 

Disturbance of wildlife activities and aquatic 

habitats due to loss of fish habitat surface area 

Common mitigation measures: Sections: Ambient air; Soil, surface water, and sediment 

quality; Wildlife and wildlife habitat 

Specific mitigation measures: P25, P31, P32, and P33 

Moderate 

Operations Water use and management, transport and traffic related to ore and 

supplies, production and management of residual and hazardous materials 

Disturbance of wildlife activities and aquatic 

habitats due to mine effluent discharge 

Common mitigation measures: Sections: Ambient air; Soil, surface water, and sediment 

quality; Wildlife and wildlife habitat 

Specific mitigation measures: P25, P31, P32, P33, and P46. 

Moderate 

Closure Final restoration, production and management of residual and hazardous 

materials 

Progressive restoration of aquatic ecosystem 

functions and improvement of habitat quality 

Low risk of contamination during restoration work 

Common mitigation measures: Sections: Ambient air; Soil, surface water, and sediment 

quality; Wildlife and wildlife habitat 

Specific mitigation measures: P23 and P25 

Minor 

 

 

 

 

1  It should be noted that the expected residual impact on water quality is minor, as the design of the industrial wastewater treatment plant is intended to ensure compliance with the requirements of Directive 019. The medium significance rating is mainly attributable to the assignment of a medium 

duration to this impact based on the established definitions, although this duration does not in any way affect effluent quality. 
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Affected 

component 

Project 

phase 
Primary source of impact Description of potential impacts 

Common and specific mitigation 

(or enhancement) measures (Appendix 8-2) 

Significance of 

residual impact 

Issue No. 2 – Preservation of soil and groundwater quality 

Soil quality Construction Site organization, stripping and clearing, surface preparation and access 

development, transport and traffic related to materials and supplies, and 

production and management of residual and hazardous materials 

Alteration of the physical and chemical quality of 

soils 

Common mitigation measures: Section: Soil, surface water, and sediment quality 

Specific mitigation measures: N/A  

Minor 

Operations Transport and traffic related to ore and supplies, production and 

management of residual and hazardous materials 

Alteration of the physical and chemical quality of 

soils 

Common mitigation measures: Section: Soil, surface water, and sediment quality 

Specific mitigation measures: N/A 

Minor 

Closure Transport and traffic during closure work, final restoration, and production 

and management of residual and hazardous materials 

Remediation of affected soils 

Low risk of temporary soil disturbance and 

contamination during closure work 

Common mitigation measures: Section: Soil, surface water, and sediment quality 

Specific mitigation measures: N/A 

Major (+) 

Minor (-) 

Groundwater quality Construction Site organization, stripping and clearing, surface preparation and access 

development, construction of structures and infrastructure, transport and 

traffic related to materials and supplies, and production and management of 

residual and hazardous materials 

Alteration of groundwater quality Common mitigation measures: Sections: Soil, surface water, and sediment quality; Hydrology 

and hydrogeology 

Specific mitigation measures: P25 

Minor 

Operations Water use and management, transport and traffic related to ore and 

supplies, production and management of residual and hazardous materials 

Alteration of groundwater quality Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P25 and P38 

Minor 

Closure Final restoration, production and management of residual and hazardous 

materials 

Gradual improvement in groundwater quality 

Low risk of contamination during closure work 

Common mitigation measures: Same as for the construction phase Sections: Soil, surface 

water, and sediment quality; Hydrology and hydrogeology 

Specific mitigation measures: P25 

Major (+) 

Minor (-) 

 

Issue No. 3 – Preservation of wetlands and habitats of interest to terrestrial wildlife and plants 

Wetlands and water environments Construction Site organization, stripping and clearing, surface preparation and access 

development, transport and traffic related to materials and supplies, 

production and management of residual and hazardous materials 

Loss of area and disruption of the quality of 

wetlands and water environments. 

Common mitigation measures: Sections: Ambient air; Soil, surface water, and sediment 

quality; Vegetation and wetlands 

Specific mitigation measures: P24 and P25 

Moderate 

Operations The presence and operation of new infrastructure , water use and 

management, transport and traffic related to ore and obtaining supplies, 

production and management of residual and hazardous materials 

Disruption of the quality of wetlands and water 

environments 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P01, P245, P25, P29, P30, P31, P32 and P33 

Minor 

Closure Final restoration, production and management of residual and hazardous 

materials 

Restoration of wetlands and water environments 

Low risk of contamination of wetlands and water 

environments during closure work 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P01, P23, P24, and P25 

Major (+) 

Minor (-) 

 

Wildlife species of special status Construction Site organization, stripping and clearing, surface preparation and access 

development, construction of structures and infrastructure, transport and 

traffic related to materials and supplies, production and management of 

residual and hazardous materials 

Disturbance of activities and loss of habitat for 

wildlife species of special status 

Common mitigation measures: Sections: Ambient air; Acoustic environment and vibrations; 

Soil, surface water, and sediment quality; Vegetation and wetlands; Wildlife and wildlife 

habitat; Planning, land use, and land tenure 

Specific mitigation measures: P03, P04, P24, P25, P39, P40, P41, and P43 

Moderate 

Operations The presence and operation of new infrastructure, water use and 

management, transport and traffic related to ore and supplies, production 

and management of residual and hazardous materials 

Disturbance of activities of wildlife species of 

special status 

Common mitigation measures: Sections: Ambient air; Acoustic environment and vibrations; 

Soil, surface water, and sediment quality; Vegetation and wetlands; Wildlife and wildlife 

habitat; Planning, land use, and land tenure 

Specific mitigation measures: P03, P04, P25, P39, P40, P41, and P43 

Moderate 

Closure The presence of site remnants, final restoration, production and 

management of hazardous waste materials 

Improvement of habitats favouring the resumption 

of activities by wildlife species of special status 

Low risk of habitat contamination during closure 

work 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P03, P04, P23, P25, P39, P40, P41, and P43 

Major (+) 

Minor (-) 
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Affected 

component 

Project 

phase 
Primary source of impact Description of potential impacts 

Common and specific mitigation 

(or enhancement) measures (Appendix 8-2) 

Significance of 

residual impact 

Terrestrial wildlife (large animals, 

avian fauna including migratory 

birds) 

Construction Site organization, stripping and clearing, surface preparation and access 

development, transport and traffic related to materials and supplies, 

production and management of residual and hazardous materials 

Disturbance of terrestrial wildlife activities due to 

nuisances and habitat loss 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P25, P39, P40, P41, and P43 

Minor to Moderate 

Operations The presence and operation of new infrastructure, transport and traffic 

related to ore and supplies, production and management of residual and 

hazardous materials 

Disturbance of terrestrial wildlife activities due to 

nuisances 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P25, P39, P41, and P43 

Moderate 

Closure The presence of site remnants, final restoration, production, and 

management of residual and hazardous materials 

Improvement of habitats favouring the resumption 

of terrestrial wildlife activities 

Low risk of habitat contamination during closure 

work 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P23, P25, P39, P41, P43, and P44 

Moderate (+) 

Minor (-) 

 

Forest cover Construction Site organization, stripping and clearing, surface preparation, and access 

development 

Loss of forest cover associated with clearing land 

required for mine infrastructure and operations 

Common mitigation measures: Sections: Soil, surface water, and sediment quality; Vegetation 

and wetlands; Wildlife and wildlife habitat; Planning, land use, and land tenure 

Specific mitigation measures: P23, P24, and P25 

Minor 

Operations Presence and operation of new infrastructure, transport of mineral, 

procurement and traffic 

Disturbance of forest cover maintained on the edges 

of the site (damage caused by traffic, dust) 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P23, P24, P25, P29, and P30 

Minor  

Closure Transport and traffic during the work, site remnants, and final restoration Restoration of cleared areas through revegetation 

Potential damage to forest cover components and 

area not cleared for revegetation 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P23, P24, and P25 

Major (+) 

Minor (-) 

Issue No. 4 – Preserving the quality of life of the local population 

Air quality Construction Site organization, stripping and clearing, surface preparation and access 

development, construction of structures and infrastructure, transport and 

traffic related to materials and supplies, production and management of 

residual and hazardous materials 

Alteration of air quality due to the emission of air 

pollutants and dust 

Common mitigation measures: Sections: Ambient air; Vegetation and wetlands and water 

environments 

Specific mitigation measures: P01, P19, P24, P25, P29, and P30 

Minor 

Operations The presence and operation of new infrastructure, transport and traffic 

related to ore and supplies, and the production and management of residual 

and hazardous materials 

Alteration of air quality due to the emission of air 

pollutants and dust 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P01, P19, P25, P29, and P30 

Minor 

Closure Transport and traffic during the work, final restoration, production and 

management of residual and hazardous materials 

Gradual improvement in air quality 

Low risk of temporary disruption to air quality 

during closure work 

Common mitigation measures: Ambient air section 

Specific mitigation measures: N/A 

Major (+) 

Minor (-) 

 

Issue No. 5 – Preservation of the health, safety, and socioeconomic conditions of the regional population 

Physical, psychological, and social 

health 

Construction Water use and management, Transport and traffic related to materials and 

supplies, production and management of residual and hazardous materials, 

workforce, and purchasing of goods 

Disruption to the physical, psychological, and social 

health of regional populations 

Common mitigation measures: Sections: Ambient air; Acoustic environment and vibrations; 

Soil, surface water, and sediment quality; Vegetation and wetlands; Wildlife and wildlife 

habitat; Planning, land use, and land tenure; Quality of life and well-being; Traditional land use 

by Indigenous peoples 

Specific mitigation measures: P14, P15, P16, P17, P19, P20, P21, P22, P24, P25, and P45 

Moderate 

Operations Water use and management, transport and traffic related to ore and 

supplies, production and management of residual and hazardous materials 

Closure The presence of site remnants, final restoration, production and 

management of residual and hazardous materials, workforce, and 

purchasing of goods and services 

Disruption to the physical, psychological, and social 

health of regional populations 

Gradual reclaiming of the land 

Common mitigation measures: Same as for the construction and operations phases 

Specific mitigation measures: P06, P10, P11, P13, P21, P23, and P42. 

Moderate (-) 

Major (+) 
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Affected 

component 

Project 

phase 
Primary source of impact Description of potential impacts 

Common and specific mitigation 

(or enhancement) measures (Appendix 8-2) 

Significance of 

residual impact 

Economic benefits (job creation, 

economic partnerships) 

Construction Site organization, stripping and clearing, surface preparation and access 

development, construction of structures and infrastructure, transport and 

traffic related to materials and supplies, workforce, and purchasing of 

goods and services 

Contribution to local and regional economic 

development 

Common mitigation measures: Sections: Population, economy, and employment; Quality of 

life and well-being 

Specific mitigation measures: N/A 

Major (+) 

Operations The presence and operation of new infrastructure, transport and traffic 

related to minerals and supplies, workforce, and purchasing of goods 

Contribution to local and regional economic 

development 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P19 

Major (+) 

Moderate (-) 

 

Closure Final restoration, workforce, and purchasing of goods and services Loss of local and regional economic benefits Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P09, P10, P11, P19, and P42 

Moderate (-) (+) 

Road safety Construction Transport and traffic related to materials and supplies Increased risks of deterioration in road safety Common mitigation measures: Sections: Quality of life and well-being; Traditional land use by 

Indigenous peoples; Infrastructure and public services 

Specific mitigation measures: P26, P34, P35, and P36 

Minor 

Operations Transport and traffic related to ore and supplies Increased risks of deterioration in road safety Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P26, P34, P35, and P36 

Moderate 

Closure Final restoration Reduced risk of road safety disruption Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P26, P34, P35, and P36 

Major (+) 

Minor (-) 

Issue No. 6 – Preservation of the traditional activities and practices of Indigenous peoples and the activities and practices of non-Indigenous peoples 

Hunting and trapping of terrestrial 

wildlife and waterfowl 

Construction Site organization, stripping and clearing, surface preparation and access 

development, transport and traffic related to materials and supplies 

Disturbance of hunting and trapping activities Common mitigation measures: Sections; Acoustic environment and vibrations; Quality of life 

and well-being; Traditional land use by Indigenous peoples; Planning, land use, and land 

tenure; Wildlife and wildlife habitat 

Specific mitigation measures: P14, P15, P19, P24, P25, and P45 

Minor 

Operations The presence and operation of new infrastructure, water use and 

management, transport and traffic related to minerals and supplies 

Disturbance of hunting and trapping activities Common mitigation measures: Sections: Acoustic environment and vibrations; Soil, surface 

water, and sediment quality; Quality of life and well-being; Traditional land use by Indigenous 

peoples; Planning, land use, and land tenure; Wildlife and wildlife habitat 

Specific mitigation measures: P14, P15, P19, P24, P25, and P45 

Moderate 

Closure The presence of site remnants, final restoration, production and 

management of residual and hazardous materials 

Gradual improvement in hunting and trapping 

conditions 

Low risk of contamination of hunting and trapping 

areas during the work 

Common mitigation measures: Same as for the operations phase 

Specific mitigation measures: P23 and P25 

Major (+) 

Minor (-) 

Fishing Construction Site organization, stripping and clearing, surface preparation and access 

development, transport and traffic related to materials and supplies, 

production and management of residual and hazardous materials 

Disturbance of fishing activities Common mitigation measures: Sections; Soil and surface water quality; Hydrology and 

hydrogeology; Vegetation and wetlands; Traditional land use by Indigenous peoples 

Specific mitigation measures: P14, P15, P19, and P25 

Minor 

Operations Water use and management, transport and traffic related to minerals and 

supplies, production and management of residual and hazardous materials 

Disturbance of fishing activities Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P14, P15, P19, and P25 

Minor 

Closure Final restoration, production and management of residual and hazardous 

materials 

Gradual improvement in fishing conditions 

Low risk of contamination of fishing areas during 

closure work 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P23 and P25 

Moderate (+) 

Minor (-) 
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Affected 

component 

Project 

phase 
Primary source of impact Description of potential impacts 

Common and specific mitigation 

(or enhancement) measures (Appendix 8-2) 

Significance of 

residual impact 

Harvesting of valued plant species Construction Site organization, stripping and clearing, surface preparation and access 

development, transport and traffic related to materials and supplies, 

production and management of residual and hazardous materials 

Disturbance of activities involving the gathering of 

valued plant species 

Common mitigation measures: Sections: Ambient air; Soil, water, and sediment quality; 

Vegetation and wetlands; Planning, land use, and land tenure; Traditional land use by 

Indigenous peoples 

Specific mitigation measures: P14, P15, P19, P24, and P25 

Minor 

Operations The presence and operation of new infrastructure, water use and 

management, transport and traffic related to minerals and supplies, and the 

production and management of residual and hazardous materials 

Disturbance of activities involving the gathering of 

valued plant species 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P14, P15, and P25 

Minor 

Closure The presence of site remnants, final restoration, production and 

management of residual and hazardous materials 

Gradual improvement in harvesting conditions for 

valued plant species 

Low risk of contamination of fishing areas during 

closure work 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P14, P23, P24, and P25 

Moderate (+) 

Minor (-) 

 

Well-being on the land Well-being on the land refers to all activities carried out on the land that are closely linked to Indigenous culture (transmission of values and language, mental health and healing, ancestral memory, etc.). After assessment, it was determined that this VEC largely 

overlapped with that relating to physical, psychological, and social health, and the analysis of the impacts of these two VECs was addressed in the section on health. 

Issue No. 7 – Consideration of climate change 

Climate change mitigation (GHG 

emissions, Energy transition) 

Construction Site organization, stripping and clearing, surface preparation and access 

development, construction of structures and infrastructure, transport and 

traffic related to materials and supplies, production and management of 

residual and hazardous materials 

Contribution to the overall increase in GHG 

emissions 

Common mitigation measures: Sections: Ambient air; Vegetation and wetlands 

Specific mitigation measures: P25 and P26 

Minor 

Operations The presence and operation of new infrastructure, the transport and traffic 

related to minerals and supplies, production and management of residual 

and hazardous materials 

Contribution to the overall increase in GHG 

emissions 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P25 and P26 

Moderate 

Closure Transport and traffic during construction, final restoration, production and 

management of residual and hazardous materials 

Reduction in overall GHG emissions 

Low contribution to GHG emissions during closure 

work 

Common mitigation measures: Same as for the construction phase 

Specific mitigation measures: P25 and P26 

Major (+)Minor (-) 
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11 Climate change resilience 

The guidelines for conducting an impact assessment require climate change to be taken into account in the 

environmental assessment of the project. The project’s impact on the issue of combating climate change through the 

reduction of GHG emissions was discussed in Chapters 8 and 9.   

This chapter addresses the adaptation and resilience of the project to current and future climate conditions, while 

taking climate change into account. It presents a summary of the methodology and main results of the project’s 

climate change risk and vulnerability assessment, the detailed report of which can be found in Appendix 11-1. 

It is important for PMET to emphasize that the traditional Indigenous knowledge of local communities can serve as 

a valuable source of information for understanding the local impacts of climate change. PMET recognizes the value 

of this knowledge and is committed to continuing dialogue with Cree land users in order to better incorporate their 

observations, whenever possible, into the project’s adaptation and monitoring efforts in response to climate change. 

11.1 Methodology 

The following steps were taken in accordance with the guidelines set out in the document Les changements 

climatiques et l’évaluation environnementale  Guide à l’intention de l’initiateur du projet [Climate Change and 

Environmental Assessment: Guide for project initiators] (hereinafter, “the Guide”) from the Ministère de 

l’Environnement, de la Lutte contre les changements climatiques, de la Faune et des Parcs (MELCCFP), which are 

themselves compliant with the requirements of ISO 31000:2018 on risk management and ISO 14901:2021 on 

climate change adaptation. 

Preliminary step 

─ Description of the project, its environment, its lifespan, and applicable codes. 

Step 1: Identify climate hazards that could affect the project, as well as the components of the site that could 

be affected by these hazards. Positive impacts (opportunities) will also be identified 

─ Identification of project components for the different phases (operations, dismantling/restoration, post-

restoration). 

─ Identification of climate hazards relevant to the project. 

─ Identification of interactions between various climate hazards and project components for the operations phase 

and restoration/post-restoration phases. 

Step 2: Define the vulnerability of components by assessing their sensitivity and adaptability to each climate 

hazard 

─ Assessment of the sensitivity of each component to potential impacts, taking into account infrastructure and 

environmental design criteria and thresholds (i.e., the project’s potential to be exposed to and affected by 

identified climate hazards, based on mitigation/adaptation measures already in place). 
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─ Assessment of the resilience of project components to potential impacts (i.e., the project’s ability to adapt to 

climate change, including weather variability and extreme events, mitigate potential damage, take advantage of 

opportunities, or cope with the most significant impacts). 

─ Assessment of the vulnerability level of each potential impact by combining sensitivity and adaptive capacity. 

Step 3: Establish the likelihood of impacts, which depends on the likelihood of observing changes in the 

occurrence of climate hazards and the vulnerability of components to these hazards 

─ Assessment of the likelihood of each potential impact, considering the likelihood of climate change and the 

vulnerability of components. When the impact likelihood score is low or very low, the interactions are not 

retained for the rest of the process. 

Step 4: Determine the initial risk level for each climate-component interaction, based on the likelihood of 

impacts and the severity of consequences 

─ Assessment of the severity of the consequences for each impact identified and the resulting level of risk. 

Step 5: Propose adaptation measures to reduce the risk level 

─ Determination of risk reduction and adaptation strategies for risks identified as moderate, high, or very high to 

improve the resilience of the project.  

─ Consultation with Cree land users to understand their views on the proposed climate change adaptation 

strategies. 

11.2 Future trends in climate hazards that may impact the 

project 

Climate change will have an impact on the water cycle and the frequency of extreme weather events. These effects 

can be positive or negative and will affect both construction costs and the lifespan of infrastructure. Therefore, 

climate hazards that could impact the project must be identified. 

A climate hazard is defined as a hazard whose origin is wholly or partly related to one or more climate variables. 

Certain characteristics, such as intensity, probability of occurrence or recurrence, and spatial location, can be used to 

identify climate hazards that are likely to have an impact. 

The relevant climate hazards have been selected for the site and can be categorized as follows: 

─ extreme precipitation/flooding; 

─ freezing rain; 

─ heat waves; 

─ freeze-thaw cycles and winter thaw; 

─ drought and forest fires; 

─ strong winds and thunderstorm activity; 

─ snowfall; 
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─ extreme cold snaps; 

─ longer summers. 

Table 11-1 presents the potential impacts identified for each component of the infrastructure considered, as well as 

interactions with the climate. 

Table 11-1 Interactions considered between component categories and climate hazards (operations 

phase) 

Component category 

E
x
tr

e
m

e 

p
re

c
ip

it
a
ti

o
n

/f
lo

o
d

in
g

 

F
r
ee

z
in

g
 r

a
in

 

H
e
a
t 

w
a
v
es

 

F
r
ee

ze
-t

h
a
w

 c
y
cl

es
 

a
n

d
 w

in
te

r 
th

a
w

s 

D
ro

u
g
h

t 
a
n

d
 f

o
re

st
 

fi
r
es

 

S
tr

o
n

g
 w

in
d

s 
a

n
d

 

th
u

n
d

er
st

o
rm

 a
ct

iv
it

y
 

S
n

o
w

fa
ll

 

E
x
tr

e
m

e 
co

ld
 s

n
a
p

s 

L
o
n

g
er

 s
u

m
m

er
s 

Mining infrastructure Y N N Y Y Y Y N N 

Buildings Y Y Y Y Y Y Y Y N 

Water treatment infrastructure Y N N N Y N Y N N 

Energy infrastructure Y Y Y Y Y Y Y N Y 

Transportation and support 

infrastructure 
Y Y N Y N N Y N Y 

Mining operations Y Y Y N Y Y Y Y N 

 

11.2.1 Reference climate profile 

According to the Köppen classification, the study area is characterized by a cold and humid continental climate 

(Dfb), the main features being high seasonal variability in average daily temperature and evenly distributed average 

annual precipitation throughout the year. The average annual temperature is -2.7°C, with average daily maximum 

and minimum temperatures of 2.8°C and -8.1°C, respectively (ECCC, 2025).  

Figure 11-1 shows the monthly climate norms for temperature and precipitation recorded between 1991 and 2020 at 

the La Grande IV weather station. 

  



 

WSP REFERENCE: CA0001724.3318 
MARCH 2026 
11-4 

PMET RESOURCES INC. 
SHAAKICHIUWAANAAN MINING PROJECT 
ENVIRONMENTAL IMPACT ASSESSMENT 

 

 
Source : ECCC, 2025 

Figure 11-1 Monthly climate norms for temperature and precipitation 

 

11.2.2 Future climate profile 

Climate projections were established using the SSP5-8.5 scenario and time horizons covering the project’s lifetime, 

i.e., short term (2011–2040), medium term (2041–2070), and long term (2071–2100). 

These indicate a marked increase in annual temperatures, with hotter summers and milder winters, although winter 

cold spells remain possible. The number of days with temperatures above 28 C is expected to increase significantly. 

Precipitation is also expected to intensify, particularly liquid precipitation. Extreme precipitation events, both in 

duration and intensity, are also on the rise, which could lead to increased risks of flooding and erosion. Snow load 

could be affected by increased frequency of rain on snow and freeze-thaw cycles, influencing infrastructure stability. 

Freezing rain is expected to remain relatively stable, but could become slightly more frequent in the medium term 

under the moderate scenario and in the long term under the high scenario. Finally, wind projections are subject to 

considerable uncertainty, but the trend shows an increase in the number of dusty days.  

Furthermore, indicators related to forest fires show an upward trend, particularly the duration of the fire season and 

the Fire Weather Index (FWI). 

A summary of climate projections is provided in Table 11-2. 
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Table 11-2 Summary of climate projections (SSP5-8.5) 

Climate hazard Indicator name Unit 
Historical value 

(50th percentile) 

Short-term projections  

(2011–2040) 
Short-term1 

trend 

Medium-term projections  

(2041–2070) 
Medium-

term trend 

Long-term projections 

(2071–2100) Long-term 

trend 
10th 

percentile 

50th 

percentile 

90th 

percentile 

10th 

percentile 

50th 

percentile 

90th 

percentile 

10th 

percentile 

50th 

percentile 

90th 

percentile 

Extreme precipitation/flooding 

Maximum 1 day rainfall  mm 23 18 25 37  20 27 42  21 30 42  

Extreme precipitation 15 min (1:10 years)2 mm/hr N/A N/A N/A N/A  N/A N/A N/A  N/A N/A N/A  

Extreme precipitation 24 h (1:100 years)2 mm/hr N/A N/A N/A N/A  N/A N/A N/A  N/A N/A N/A  

Total annual rainfall mm 702 645 754 867  701 811 943  767 908 1063  

Freezing rain Intense freezing rain events (≥10 mm) - 0.05 0.03 0.07 0.18  0.01 0.06 0.19  0.03 0.13 0.23  

Heat waves 
Number of days with a maximum temperature above 28°C Days 1 0 4 12  2 10 31  6 24 60  

Number of days with a maximum temperature above 34°C Days 0 0 0 1 - 0 0 5 - 0 2 17  

Freeze-thaw cycles and winter thaws Number of winter freeze-thaw cycles Cycles 0 0 0 3 - 0 1 3  0 1 6  

Drought and forest fires 
Number of consecutive days with less than 1 mm of precipitation  Days 65 59 66 73  59 66 73  58 65 73 - 

FWI May to September3 - 3 - 3 12 - - 4 14  - 5 16  

Strong winds and thunderstorm activity 

Number of days with maximum wind speed > 17.2 m/s (number of storm 

days) 
Days 0 0 0 0 - 0 0 1 - 0 0 1 - 

Number of days with maximum wind speed > 5.6 m/s (number of dusty 

days) 
Days 215 204 219 238  197 226 244  205 230 247  

Snowfall 

Annual total snowfall mm 229 189 238 290  185 239 299  174 238 306  

Combined rain and snow load kPa 2.5 2.1 2.6 3.1  2.1 2.6 3.3  2.0 2.7 3.3  

Average daily spring temperature °C -5.2 -6.3 -3.7 -1.0  -4.5 -1.5 1.8  -1.8 1.6 5.8  

Extreme cold snaps Annual number of days with a minimum temperature below -30 °C Days 34 5 20 36  0 5 20  0 0 4  

Longer summers 
Growing degree-day (GDD) (10 °C) °C-days 60 55 103 187  106 199 360  205 364 692  

Cooling degree days (CDD)  °C-days 17 10 37 91  29 87 229  79 201 496  

Notes: 1. The trend is established by comparing the median of the future horizon with the historical median. 

 2. Projections for short-term extreme precipitation indicators are not available (see Section 4.2.2). 

 3. The available data are the mean and the 95th percentile. 
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11.3 Climate change impacts in the construction and 

operations phases, and mitigation measures 

No assessment of the impact of climate change has been specifically carried out on construction activities, as these 

are carried out over a short period of time. However, the short-term horizon (2011–2040) allows us to draw up a risk 

profile under current conditions. 

Table 11-3 below presents the risk profile between climate hazards and components in the operations phase, which 

was assessed for the time horizons relevant to this phase, i.e., the short-term horizon (2011–2040) and the medium-

term horizon (2041–2070).  

Table 11-3 Risk profile of the operations phase for future horizons (SSP5-8.5) 

Risk level 

Number of interactions 

2011–2040 2041–2070 

Very low 0 0 

Low 9 8 

Moderate 2 3 

High 14 12 

Very high 4 6 

It is expected that very low and low risks can be managed largely through existing design standards and 

maintenance operations and standards. Consequently, the remainder of the assessment and recommendations focus 

on moderate to very high risks. 

Table 11-4 below details the adaptation measures according to the associated impacts and risks, as well as the 

estimated level of residual risk if the measures are implemented. 

In addition to the measures provided, it is recommended that all emergency plans be reviewed, taking into account 

the increased frequency and intensity of future climate events such as storms, heat waves, and forest fires. It is also 

recommended that existing budgets for repairs and replacements be adjusted after such events. Finally, it is likely 

that site operations will be disrupted more frequently in the future. 

An anticipated residual risk level is provided, which is a subjective estimate of the level of risk that may remain after 

implementation of the proposed resilience measures. Although the adaptation measures provided are intended to 

reduce the initial level of risk, this residual level of risk can only be confirmed after the measures have been 

implemented. The effectiveness of measures can vary greatly depending on the extent to which they are 

implemented. 
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Table 11-4 Risks and adaptation measures for the operations phase 

Category Systems/components Potential impacts 

SSP5-8.5 

Preliminary risk 

score 2020 

SSP5-8.5 

Preliminary risk 

score 2050 

Proposed adaptation measures 
Final risk rating 

(residual risk) 

Mining 

infrastructure 

Pit for mining the CV5 spodumene pegmatite deposit; 

underground mine, ramps, portals, including 

underground ventilation infrastructure 

Water accumulation in the pit and 

underground mine and increased 

pumping demand 

High Very high 
Monitor water levels regularly, especially after extreme events. 

Have backup pumping equipment available to use in case of breakdown or extreme events. 
Low 

Waste rock and tailings storage facilities 
Increased metal leaching and treatment 

requirements 
Very high Very high 

Develop a site-specific climate dataset in accordance with industry standards, including Appendix B of the 

Mining Association of Canada’s Guide on Climate Change Adaptation for the Mining Sector (2021), to 

support climate-conscious planning and design. The focus should be on developing relevant variables 

related to extreme precipitation to support water balance modelling and water management. Continuous 

improvement practices should be considered to review and update the climate dataset, either as part of a 

regular review cycle or when sufficient climate data or projections become available (e.g., the publication 

of a new assessment report by the Intergovernmental Panel on Climate Change).  

Moderate 

Pit for mining the CV5 spodumene pegmatite deposit; 

Waste rock and tailings storage areas; Overburden 

storage areas; HG and LG blending piles; Organics 

storage area; Run-of-mine (ROM) storage areas 

Loss of slope stability/slope erosion High Very high 

Develop a site-specific climate dataset in accordance with industry standards, including Appendix B of the 

Mining Association of Canada’s Guide on Climate Change Adaptation for the Mining Sector (2021), to 

support climate-conscious planning and design. The focus should be on developing relevant variables 

related to extreme precipitation to support water balance modelling and water management. Schedule 

regular inspections of slopes, especially after extreme precipitation events and in the spring when snowmelt 

is accompanied by heavy rains, to anticipate potential failures.  

Low 

Buildings 

Process plant (crusher and concentrator); Paste 

backfill plant; Aggregate crushing plant; Wastewater 

treatment plant (mine water treatment plant); Camp; 

Administration building and laboratory; Site’s guard 

post (gatehouse); Warehouse; Fire station; First 

Nations cultural centre; Workshop; Laboratory; Mill 

office; Concrete plant; Compressor room; 

Construction site container; Mechanical service 

garage; Dry room; Emulsion plant and explosives 

storage buildings; Potable water treatment plant 

Major damage caused by forest fires or 

extreme wind events 
Very high Very high 

Schedule building envelope inspections to proactively detect weaknesses or deterioration. Provide 

firebreaks around buildings. Ensure that weather alerts and active fire alerts are included in safety protocols 

and evacuation and containment plans for personnel in the event of forest fires near the site. Close all air 

inlets in the event of a fire to preserve air quality inside buildings and underground mines.  

Moderate 

Inadequate roof drainage, water 

infiltration 
High High 

Ensure that site-specific climate projections are taken into account in the design of roof drainage systems. 

Ensure increased maintenance of joints to prevent water infiltration. Plan for potential overflow from 

gutters and downspouts and ensure that water is directed away from buildings.  

Low 

Risk of blocked drains/gutters and 

increased need for snow and ice removal 
Moderate Moderate 

Schedule inspection and preventive cleaning of roof drainage systems before and during winter to prevent 

blockages caused by ice or debris. Design roofs to promote natural drainage and limit accumulation. 
Low 

Emulsion warehouse and explosives storage buildings 
Potential decrease in product stability; 

explosions 
Very high Very high 

Provide enhanced thermal insulation to maintain a stable temperature inside the warehouse and factory. 

Provide climate-controlled storage for heat-sensitive detonators and emulsions. Ensure that there is a 

firebreak around the warehouse and factory. Ensure that the factory has dedicated water tanks and 

firefighting equipment. Have an evacuation plan in place in case of a fire nearby. Provide personnel 

training on climate risks related to forest fires and on emergency protocols.  

Moderate 
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Category Systems/components Potential impacts 

SSP5-8.5 

Preliminary risk 

score 2020 

SSP5-8.5 

Preliminary risk 

score 2050 

Proposed adaptation measures 
Final risk rating 

(residual risk) 

Water treatment 

infrastructure 

Management of mine water/contact water (ditches, 

contact water treatment pond, contact water and 

process water treatment pond, contaminated contact 

water pond, sedimentation pond and polishing pond, 

pumping stations, contact snow deposit area) 

Exceeding the capacity of water 

collection and storage 

infrastructure/Insufficient pumping 

High High 

Develop a site-specific climate dataset in accordance with industry standards, including Appendix B of the 

Mining Association of Canada’s Guide on Climate Change Adaptation for the Mining Sector (2021), to 

support climate-conscious planning and design. The focus should be on developing relevant variables 

related to extreme precipitation to support water balance modelling and water management. Continuous 

improvement practices should be considered to review and update the climate dataset, either as part of a 

regular review cycle or when sufficient climate data or projections become available (e.g., the publication 

of a new assessment report by the Intergovernmental Panel on Climate Change). Identify at-risk ponds. 

Monitor the water level in at-risk ponds based on weather forecasts and ensure that pumps are working 

properly to prevent overflow in the event of excessive accumulation.  

Low 

Mine water treatment plant 

Increase in mine water and decrease in 

downstream capacity to convey flow; 

Increased need for treatment and 

increased maintenance 

High High 

Develop a site-specific climate dataset in accordance with industry standards, including Appendix B of the 

Mining Association of Canada’s Guide on Climate Change Adaptation for the Mining Sector (2021), to 

support climate-conscious planning and design. The focus should be on developing relevant variables 

related to extreme precipitation to support water balance modelling and water management. Ensure that 

pond capacity is sufficient to accommodate water during peak flow periods. Ensure that the capacity of the 

wastewater treatment plant takes into account site-specific climate projections. Anticipate extreme events 

by integrating weather forecast monitoring and adjusting process operations. Schedule more frequent 

maintenance of equipment to account for increased use, with a view to preventing breakdowns, extending 

its service life, and ensuring its proper functioning. 

Low 

Energy 

infrastructure 

Power supply line (120 kV); Main electrical 

substation on site and electrical distribution network 

on site 

Prolonged power outages; Damage to 

electrical equipment 
High High 

Ensure that critical equipment is connected to an emergency generator to guarantee its operation in the event 

of more frequent and/or prolonged power outages linked to the intensification of extreme weather events. 

Plan to install lightning arresters or surge protection devices on electrical equipment to limit damage caused 

by lightning storms and ensure continuity of operations. Be prepared to elevate electrical equipment if there 

is a risk of local flooding. Ensure that the emergency plan incorporates scenarios involving more frequent 

and/or prolonged power outages. 

Moderate 

Fuel storage area and refuelling station (fuel storage 

and distribution); Propane tanks 

Increased soil saturation leading to 

increased pressure on foundations, 

damaging tanks and silos 

Low Moderate 

Plan for tank protection and regular maintenance. Include peripheral drainage systems (ditches) to remove 

water. If areas at risk of saturation or surface water accumulation are anticipated, raise the tank bases to 

prevent damage. Schedule inspections of areas after extreme events and after winter to identify cracks, 

subsidence, or deformation.  

Low 

Communication services following an Industry 4.0 

style operation (i.e., short-interval control, predictive 

maintenance, VOD, on-site teleoperation, and a local 

integrated operation centre) 

Decreased or lost communication High High 
Ensure that systems critical to operations are connected to generators or that redundancy can be added. 

Provide a backup communication method (satellite, radios). 
Moderate 

Transportation and 

support 

infrastructure 

Access roads, secondary roads, haul roads, bridges, 

and culverts 
Deterioration of roads Moderate Moderate 

Set aside a contingency budget to cover any increase in premature deterioration. Establish a program of 

regular road inspections to detect early signs of deterioration, such as potholes and cracks. Schedule 

preventive maintenance activities, especially after winter.  

Low 

Access roads, secondary roads, haul roads, bridges, 

and culverts 

Increased need for snow removal/de-

icing/abrasives 
High High 

Adopt an operations planning approach that is flexible enough to adapt to unexpected changes in weather 

conditions. Prioritize weather monitoring and make arrangements for snowplows, de-icing salt, and 

abrasives accordingly. 

Low 

Bridges, culverts, and ditches (non-contact water) 

Insufficient drainage of site, service 

roads, and access roads (low risk); Risk 

of blockages 

High High 

Develop a site-specific climate dataset in accordance with industry standards, including Appendix B of the 

Mining Association of Canada’s Guide on Climate Change Adaptation for the Mining Sector (2021), to 

support climate-conscious planning and design. The focus should be on developing relevant variables 

related to extreme precipitation to support water balance modelling and water management. Ensure regular 

maintenance of ditches to maintain their drainage capacity.  

Low 

Lake L01 dams 
Dam failure (due to pressure or erosion) 

and flooding 
High High 

Develop a site-specific climate dataset in accordance with industry standards, including Appendix B of the 

Mining Association of Canada’s Guide on Climate Change Adaptation for the Mining Sector (2021), to 

support climate-conscious planning and design. The focus should be on developing relevant variables 

related to extreme precipitation to support water balance modelling and water management. Provide 

hydrological modelling of the watershed that takes climate change into account to anticipate new flow 

regimes by integrating climate scenarios into water management plans. Develop emergency response plans 

to react quickly in the event of early signs of dam failure (this may include mobilizing response resources). 

Establish continuous monitoring systems to track the stability of dams, especially after extreme weather 

events.  

Moderate 
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Category Systems/components Potential impacts 

SSP5-8.5 

Preliminary risk 

score 2020 

SSP5-8.5 

Preliminary risk 

score 2050 

Proposed adaptation measures 
Final risk rating 

(residual risk) 

Lake L01 diversion channel 
Exceeding channel capacity/channel 

erosion and flooding 
High High 

Develop a site-specific climate dataset in accordance with industry standards, including Appendix B of the 

Mining Association of Canada’s Guide on Climate Change Adaptation for the Mining Sector (2021), to 

support climate-conscious planning and design. The focus should be on developing relevant variables 

related to extreme precipitation to support water balance modelling and water management. Schedule 

inspections and preventive repairs of the diversion channel. Schedule post-event inspections to detect 

weakened or damaged areas. Provide a secondary or emergency diversion channel to absorb excess water.  

Moderate 

Mining operations 

Personnel getting around; Getting supplies; 

Operations and maintenance 

Difficulty getting around; Disruption to 

operations and/or loss of productivity at 

work 

High High 

Develop emergency plans and management procedures to deal with climate disruptions. Include protocols 

for personnel safety, infrastructure protection, and continuity of operations specific to climate disruptions. 

Ensure strategic reserves of materials, critical equipment, and spare parts are in place to minimize the 

impact of supply chain delays. 

Moderate 

Operations and maintenance 

Poor outdoor working conditions; 

Disruption of operations and/or loss of 

productivity at work 

High High 

Raise awareness and train staff on the risks associated with extreme high temperatures. Ensure that they are 

aware of the signs of heat-related illness (e.g., heatstroke) and the preventive measures to take. Modify 

work schedules to minimize exposure to the highest temperatures of the day. Schedule the most physically 

demanding tasks during the cooler hours of the day.  

Moderate 

Staff getting around; Getting supplies 
Loss of accessibility and isolation of the 

site 
High High 

Develop comprehensive emergency plans that include specific procedures for dealing with temporary site 

isolation in the event of a weather event. These should include safety aspects, supply needs, emergency 

medical care, and communication with local authorities. Train staff to respond effectively in the event of 

temporary isolation, with an emphasis on personal safety, supply management, and emergency protocols. 

Develop flexible logistics plans that take into account seasonal variations and climate risks. Ensure that 

suppliers and carriers are aware of potential challenges. Ensure that systems critical to operations are 

connected to generators or that redundancy can be added. Provide a backup communication method 

(satellite, radios).  

Moderate 

Transportation of the product (spodumene 

concentrate); Supply 
Site access closed due to forest fires Very high Very high 

Develop emergency plans and management procedures to deal with climate disruptions. Include protocols 

for personnel safety, infrastructure protection, and continuity of operations. Develop an operations 

continuity plan in case of restricted access. Plan a flexible schedule for critical activities to avoid high-risk 

periods. Plan alternative evacuation routes, including fire and monitoring services, to bypass high-risk 

areas. Integrate SOPFEU alerts to anticipate closures. Train personnel on the risks associated with forest 

fires and on emergency procedures. Monitor the spread of the fire and ensure that evacuation is completed 

well before access is cut off. Ensure that the immediate area around buildings does not contain any 

flammable materials (refer to the FireSmart guide for more details). 

High 
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11.4 Climate change impacts in the closure phase and 

mitigation measures 

Table 11-5 below presents the risk profile between climate hazards and components in the restoration and post-

restoration, which was assessed for the time horizons relevant to this phase, namely the medium term (2041–2070) 

and the long term (2071–2100). 

Table 11-5 Risk profile of the restoration and post-restoration phase for future horizons (SSP5-8.5) 

Risk level 

Number of interactions 

2041–2070 2071–2100 

Very low 0 0 

Low 2 1 

Moderate 2 3 

High 1 0 

Very high 1 2 

It is expected that very low and low risks can be managed largely through existing design standards and 

maintenance operations and standards. Consequently, the remainder of the assessment and recommendations focus 

on moderate to very high risks. 

Table 11-6 below details the adaptation measures according to the associated impacts and risks, as well as the 

estimated level of residual risk if the measures are implemented. 

In addition to the measures provided, it is recommended that all emergency plans be reviewed, taking into account 

the increased frequency and intensity of future climate events such as storms, heat waves, and forest fires. It is also 

recommended that existing budgets for repairs and replacements be adjusted after such events. 

An anticipated residual risk level is provided, which is a subjective estimate of the level of risk that may remain after 

implementation of the proposed resilience measures. Although the adaptation measures provided are intended to 

reduce the initial level of risk, this residual level of risk can only be confirmed after the measures have been 

implemented. The effectiveness of measures can vary greatly depending on the extent to which they are 

implemented. 
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Table 11-6 Risks and adaptation measures for the restoration and post-restoration phase 

Systems/components Potential impacts 

SSP5-8.5 

Preliminary risk 

score 2050 

SSP5-8.5 

Preliminary risk 

score 2080 

Proposed adaptation measures 

Final risk 

rating (residual 

risk) 

Covering of storage areas 

(Stockpiles 001 and 002) 

Erosion of piles 

Increase in dust 
Moderate Moderate 

Implement temporary erosion control measures and best management practices to reduce the risk of 

erosion during the first few years (until vegetation is well established). Plan to monitor vegetation cover 

to detect barren or sensitive areas  

Moderate 

Diversion/drainage structures 

Surface erosion of spillways due to runoff.  

Regressive erosion (internal) that can lead to dam failure 

Water infiltration that raises the water table and can affect slope stability 

Exceeding the capacity of structures 

Very high Very high 

Take into account site-specific climate change projections when designing diversion and drainage 

structures. Provide excess water diversion channels, secondary diversion channels, or emergency 

overflow channels to prevent flooding. Stabilize riverbanks to limit erosion.  

Moderate 

Roads, ditches, bridges, and culverts 

Damage to roads resulting in loss of accessibility to restored sites for 

monitoring purposes.  

Ice formation in culverts and reduced drainage capacity.  

Increased need for de-icing and snow removal 

Increased dust concentration 

Moderate Moderate 

Consider site-specific climate change projections when designing culverts and ditches. Plan for increased 

road monitoring and maintenance activities due to climate change to maintain access to monitoring 

activities. Anticipate potential delays for monitoring activities due to extreme events that pose a danger 

to workers. Raise awareness among workers about the dangers and precautions to be taken.  

Low 

Vegetation 

Difficulties in planting vegetation due to extreme heat, strong winds, and 

drought 

Forest fires could destroy vegetation on the site, leading to increased runoff 

and erosion 

High Very high 

Implement soil stabilization measures, such as vegetation cover that is resistant to drought and extreme 

temperatures. Develop a post-event revegetation plan with species adapted to extreme weather 

conditions.  

Moderate 

Monitoring activities 
Loss of accessibility to restored sites for monitoring purposes (damage to 

access roads) 
Low Moderate 

Plan for increased road monitoring and maintenance activities in connection with climate change to 

maintain the access required for monitoring activities. 

Anticipate potential delays for monitoring activities due to extreme events that pose a danger to workers. 

Raise awareness among workers about the dangers and precautions to be taken.  

Low 
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12 Accident risk management 

12.1 Introduction 

A thorough understanding of potential accidents and failures related to planned project activities, including the 

associated risks in terms of the probability and consequences of such unforeseen events, is essential for PMET’s risk 

management and emergency preparedness. 

The first line of defence against accidents and failures is the implementation of current best practices in 

environmental protection, health, and safety. Thus, potential accidents and failures are associated with risks that will 

remain after the following measures have been implemented, even with exemplary and rigorously applied 

management systems: 

─ best management practices; 

─ use of the most advanced technologies; 

─ rigorous control of permitted discharges into the environment and residual environmental effects; 

─ implementation of training programs and tools to ensure safe operation of facilities. 

Despite prevention, if such events do occur, it is essential to be able to minimize the effects on the environment 

through planning and designing effective mitigation measures and implementing an emergency response plan 

(ERP). 

The project is located at a considerable distance (more than 10 km) from any dwellings and poses little risk to local 

populations in the event of an accident. However, an accident could affect people on site, property, and the 

environment. The site is also located more than 300 km away from municipal emergency services. It is therefore 

important to identify the risks so that the resources are in place to respond diligently and confidently in the event of 

a major accident. 

The project was conceived with these measures in mind during its design and planning, and on site emergency 

response will be put in place over the project’s entire life cycle. The probability of occurrence of unforeseen 

accidents and malfunctions is therefore reduced. The implementation of preventive measures will also reduce the 

consequences of any unplanned event or accident. This approach is part of a responsible management approach 

whose objective is to reduce risks at the source and mitigate the effects unplanned events could have on the 

environment. 

PMET is committed to ensuring that the risk management process, adapted and applied within the framework of the 

project, will sufficiently reduce the plausible consequences of identified accident scenarios to keep the level of risk 

as low as reasonably practicable. 
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12.2 Assessment of major technological accident risks 

12.2.1 Objectives and scope 

The purpose of the risk analysis of major technological accidents related to the project is to identify potential 

hazards and assess their possible consequences. It also serves to identify protective measures to prevent these 

potential accidents or reduce their frequency and consequences. 

The risks covered by this analysis are major unplanned events that could have consequences beyond the project site 

and harm the public or the environment. It does not cover risks to the health and safety of workers during normal 

operations. 

12.2.2 Methodology for determining risks 

The concept of risk involves the following components: 

─ the dangers that are identified in accident scenarios; 

─ the severity of the consequences of these accident scenarios; 

─ the probability of these accident scenarios occurring. 

The approach used meets the requirements of the MELCCFP’s guide to analyzing major technological risks entitled: 

Analyse de risques d’accident technologiques majeurs (Théberge, 2002), hereafter referred to as the MELCCFP 

Guide. The analysis also complies with the main recommendations of the Risk Management Guide for Major 

Technological Accidents published by the Major Industrial Accidents Reduction Council (CRAIM, 2017). 

The first steps involve identifying sensitive environmental elements and external hazards related to activities, 

infrastructure, or equipment present on site, as well as establishing a history of past accidents at similar facilities. 

Subsequently, accident scenarios related to risks are developed. 

In subsequent steps, the potential consequences of the scenarios are identified, and the probabilities of occurrence 

are estimated. The safety measures to be implemented are also determined to eliminate or reduce the risk of 

accidents. A risk management plan, including a contingency plan, will also be established to manage residual risks 

that cannot be eliminated. 

The methodologies used in the various stages mentioned are explained in the following subsections. 
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12.2.2.1 Hazard identification and accident scenario development 

Hazard identification aims to list the specific hazards associated with the project. The following hazard sources are 

assessed: 

─ external hazards of natural origin; 

─ external hazards of anthropogenic origin; 

─ hazards related to activities on the site (project infrastructure and equipment). 

The purpose of this identification is to establish the worst-case accident scenarios, their causes, and the preventive 

and control measures to be implemented. 

12.2.2.2 Assessment of the severity of the consequences of accident scenarios 

The severity of the consequences of each of the worst accident scenarios identified was determined by experts. Two 

substances stored at the project site are listed in Schedule 1 of ECCC’s Environmental Emergency Regulations. 

These are compressed natural gas and ammonium nitrate. Their concentrations and quantities stored exceed the 

thresholds specified in Schedule 1 of the Regulations. The consequences of scenarios involving these substances 

have therefore been quantified using modelling. 

12.2.2.3 Estimation of probabilities of occurrence 

Accident scenarios were analyzed for their likelihood. The probabilities were mainly established based on accidents 

that occurred at similar sites in previous years. 

12.2.2.4 Determination of risk levels 

Criteria that consider the severity of the consequences of the incident and the probability of the event occurring were 

used to assess the level of risk. 

These criteria are presented in the following tables: 

─ Table 12-1: Probability of occurrence level; 

─ Table 12-2: Level of severity of consequences; 

─ Table 12-3: Risk grid; 

─ Table 12-4: Acceptability criteria. 

Probability of occurrence level 

The probability of occurrence is the potential for an identified hazard to cause an incident or accident. 

The probabilities of occurrence were established qualitatively based on accident history, analysis of the project 

facilities, and the preventive measures put in place. Table 12-1 defines the probability levels that have been 

established. 
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Table 12-1 Probability of occurrence level 

Probability level Definition 

Very high Common event: may occur more than once a year 

Will occur in the short term 

High Highly probable event: may occur less than once a year 

May occur several times during the project 

Moderate Probable event: may occur less than once every five years 

May occur once during the lifetime of the project 

Low Improbable event: may occur less than once every 20 years 

Could happen, has happened in the industry (globally) 

Very low Highly improbable event: likely to occur less than once every 100 years 

Not impossible given current knowledge, but not encountered globally over many years of 

production. 

Would only occur in exceptional circumstances 

Level of severity of consequences 

The following factors may be taken into account when determining the level of severity: 

─ People: health and safety of workers on site and people within the radius of impact at the time of the incident. 

─ Environment: direct impacts on the environment (water, air, soil, wildlife, plants). 

─ Property: damage to infrastructure and property, and impacts on operations. 

The severity levels of the consequences are determined according to the consequences described in Table 12-2. 

The severity level of each element taken into account (people, environment, and/or property) is determined. The 

final severity level, however, is that of the highest. For example, an accident could have a low level of severity in 

terms of property damage, but a high level of severity in terms of environmental damage. The severity level of the 

accident would then be high. 

Risk level 

Once the probability of a risk and its severity have been assessed, it is then possible to determine the risk level of an 

event using the grid shown in Table 12-3. 

The risk level identified takes into account the prevention and mitigation measures in place, provided that these 

measures are robust and reliable. 

Table 12-4 presents the risk acceptability criteria. 
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Table 12-2 Level of severity of consequences 

Level of severity of 

consequences 
Community Workers Environment Property 

Very high – Several members of the 

community significantly affected 

– Potential evacuation of the 

community 

– Significant impacts on lifestyle 

(traditional land use, access to 

roads, access to services) 

– Human loss caused by the results 

of the accident, such as explosion 

or dam failure 

– Regional contamination of 

watercourses, soil, air, or 

groundwater 

– Disturbance of wildlife and/or 

plant species at the regional level 

– Contamination of aquifers and 

potable water sources 

– Major damage to property 

rendering buildings unusable 

– Interruption of operations for more 

than a month 

High – Several members of the 

community potentially affected 

– Measurable impacts on lifestyle 

(traditional land use, access to 

roads, access to services) 

– Permanent disability(ies) – Contamination of watercourses, 

soil, air, or groundwater extending 

beyond the site 

– Disturbance of wildlife and/or 

plant species in an area extending 

beyond the site 

– Local contamination of the aquifer  

– Major damage to property that 

renders buildings unusable 

– Interruption of operations for more 

than a week, less than a month 

Moderate – Some members of the community 

potentially affected 

– Minor impacts on lifestyle 

(traditional land use, access to 

roads, access to services) 

– Serious injuries 

– Temporary disabilities 

– Minor short-term contamination of 

watercourses, soil, air, or 

groundwater that may locally 

extend beyond the site. 

– Disturbance of wildlife and/or 

plant species in an area extending 

near the site, or the presence of 

habitats with sensitive elements, or 

the presence of a special-status 

wildlife or plant species 

– Significant damage 

– Interruption of operations lasting 

more than one day but less than 

one week 

Low – Some members of the community 

potentially affected 

– Injuries requiring medical 

attention 

– Injuries requiring changes to work 

duties 

– Loss of quality of life 

– Minor illnesses 

– Major incident whose impacts 

remain within the boundaries of 

the site 

– Some of the wildlife and/or plant 

species present on the site are 

subject to negative impacts. 

– Minor damage 

– Interruption of operations for one 

day 
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Level of severity of 

consequences 
Community Workers Environment Property 

Very low – No measurable impact on the 

community 

– Injury requiring first aid 

– Minor impact on quality of life 

(mild discomfort) 

– Minor incident 

– No risk of contamination of 

sensitive environments 

(watercourses, wetlands) 

– No disturbance to wildlife and/or 

plant species 

– No damage 

– Interruption of operations for 

twelve hours or less 

Notes:  -  In the event of a spill, severity levels are determined in order of importance (minor, major, significant, very significant). The order of importance takes into account 

the quantity spilled as well as the nature and characteristics of the product involved (e.g., toxicity, flammability). 

 -  A contained hazardous material spill means that the spill can be controlled/contained on site using mitigation or prevention measures that are in place. 
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Table 12-3 Risk levels 

L
ev

el
 o

f 
se

v
er

it
y

 

o
f 

co
n
se

q
u
en

ce
s 

Very high Moderate High Very high Very high Very high 

High Moderate Moderate High Very high Very high 

Moderate Low Moderate Moderate High Very high 

Low Low Low Moderate Moderate High 

Very low Very low Low Low Moderate Moderate 

 Very low Low Moderate High Very high 

Probability of occurrence 

Table 12-4 Project acceptability criteria 

Risk level  Definition 

Very high Unacceptable risk likely to cause major damage. Management is advised and must ensure that alternative 

solutions are put in place.  

High Risk that requires preventive control measures and risk reduction plans, as well as regular risk reassessment. 

Moderate Risk that is reasonably reduced but must be subject to continuous improvement to achieve, under 

economically acceptable conditions, the lowest possible risk level, taking into account the state of 

knowledge and practices and the vulnerability of the facility’s environment. 

Low Acceptable risk. Control measures must be known and applied. Periodic monitoring is necessary. 

Very low Negligible risk 

12.2.3 Identification of sensitive environmental components 

The sensitive environmental components to be considered for the purposes of this technological risk analysis are 

those that, due to their proximity, could be affected by a major accident occurring at the project site. These are 

mainly public places, infrastructure, and sensitive or protected environmental elements. Sensitive elements were 

identified within a radius of approximately 1.5 km around the facilities (Map 12-1). 

The following sections identify the major sensitive elements considered for this project. 

 





La précision des limites et les mesures montrées sur ce document ne doivent pas servir à des fins d’ingénierie ou de délimitation foncière. Aucune analyse foncière n'a été effectuée par un arpenteur-géomètre. /
Boundary accuracy and measurements shown on this document are not intended for engineering or land delineation purposes. No land analysis has been performed by a land surveyor.
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12.2.3.1 Hydrology 

The project site is located within two primary watersheds, namely those of the La Grande and Pontois rivers, the 

Pontois River itself being a tributary of the La Grande River. 

The watersheds are composed of several rivers and lakes, as shown on Map 12-1. The most significant lakes located 

near the planned facilities are Lakes L01 and L27. 

12.2.3.2 Social environment 

Infrastructure 

The main road in the regional study area is Billy-Diamond Highway, formerly known as James Bay Highway. The 

Trans-Taiga Road begins at kilometre 544 of this road. The project site is located south of the Trans-Taiga Road, 

approximately 20 km from kilometre 270. 

The Trans-Taiga Road leads to Caniapiscau and provides access to several facilities at the La Grande hydroelectric 

complex. This is a gravel road administered by Hydro-Québec but maintained by the SDBJ, stretching 666 km, 

generally in an east-west direction (James Bay Road, undated). 

The Billy-Diamond Highway, which connects Matagami to Radisson, has a truck stop at kilometre 381 (the only 

place along the highway with a gas station) and six emergency telephones. 

Current use of land and resources for traditional purposes 

The project is located in the Eeyou Istchee James Bay territory, which has nine Cree communities and more than 

300 traplines. The communities of Chisasibi, Wemindji, and Mistissini are the three communities most likely to be 

affected by the project. 

However, all of the project site infrastructure is located in area of trapline CH39, which is part of the traditional 

territory of the Cree community of Chisasibi. Several campsites set up in this area are used by the community. These 

campsites are mainly located in the northern section of the traplines, along the Trans-Taiga Road or the La Grande 

River. Two campsites are located at kilometre 258 of the Trans-Taiga Road, and three other campsites are located at 

two sites in the Lac Katatipawasakakamaw area north of the Trans-Taiga. 

12.2.3.3 Natural environment 

Vegetation 

The project site is located in the spruce-lichen stand bioclimatic domain (western subdomain) and in the Eastmain 

and Sakami River, Robert Bourassa Reservoir, and Lac Naococane ecological regions. 

These three regions and this domain are composed of natural environments resulting from disturbances, most of 

which can be attributed to forest fires dating back several decades. These areas do not have a dominant tree stratum, 

but rather regeneration consisting mainly of black spruce, jack pine, and tamarack (Larix laricina) in the shrub 

stage, with a canopy cover of more than 10%. It is therefore estimated that these areas will become wooded again in 

the long or short term if they are not disturbed again. 
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In addition to the immature forest surrounding the site, there are also a few wetlands. The main types of wetlands 

are, in ascending order of surface area, wooded ombrotrophic bogs, open ombrotrophic bogs, tree swamps, shrub 

swamps, open fens, wooded fens, ponds or shallow waters, and marshes. 

Terrestrial fauna 

Inventories conducted confirmed the presence of woodland caribou, migratory caribou, moose, black bears, and grey 

wolves at the project site. The migratory caribou is the species of greatest concern given its importance to the Cree 

community and the rapid decline of its population. 

The inventories also identified eight species of small mammals: the southern red-backed vole, the deer mouse, the 

western heather vole, the meadow vole, the northern bog lemming, the southern bog lemming, the meadow jumping 

mouse, and the cinereus shrew. These species have been observed in a variety of habitats, including softwood stands, 

regenerating areas, peatlands, and lichen tundra. 

Fish and fish habitat 

The project includes several bodies of water classified as fish habitat, such as lakes L01, L07, L02, L12, L61, L219, 

and L220. The effluent from mine water treatment is directed to Watercourse CE11, then to Lake L27, which are also 

fish habitats. 

All information concerning the reference state of fish and benthic invertebrate habitat and analysis of metal content in 

fish flesh is available in appendices 6-16 to 6-18. 

Avian fauna 

Across all seasons, the various inventory methods used in the study area identified 109 bird species at the project 

site, including 11 at-risk species and 94 migratory bird species as defined by the Migratory Birds Convention Act, 

1994. The 11 species at risk are the red crossbill percna subspecies, the evening grosbeak, the rusty blackbird, the 

olive-sided flycatcher, the common nighthawk, the short-eared owl, the bald eagle, the golden eagle, the peregrine 

falcon, the bank swallow, and the lesser yellowlegs. 

Chiropterans 

The inventory confirmed the presence of five species and a two-species complex at the site, namely bats of the 

genus Myotis, the northern long-eared bat and the big brown bat among the resident species, and the silver-haired 

bat, hoary bat, and red bat for the migratory species, as well as the big brown bat/silver-haired bat complex. 

However, most of the recordings obtained during the inventories were of the hoary bat. 

No critical habitats (maternity roosts or hibernacula) were observed during the specific field research conducted, nor 

were any suggested by the results of the acoustic inventory. However, the presence of maternity roosts within the 

survey area remains a possibility, given the density of stumps observed on the site. 

12.2.3.4 Archaeological sites 

Four archaeological sites have been identified on the shores of Lac du Requin Marteau (Lake Katatipawasakamaw), 

30 km northeast of the project site, along the Trans-Taiga Road. No other known sites are located near the project 

site. 
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12.2.4 Historical record of accidents 

The historical record of accidents helps identify hazards and to establish the accident scenarios that will be used in 

the risk assessment. It can also be used to improve the design of infrastructure and equipment, to determine the 

required safety equipment, and to better define the risk management plan. 

The ARIA database of the Bureau d’analyse des risques et pollutions industriels (BARPI) of the French ministry of 

ecology and sustainable development was consulted on their website. This database is widely used in industrial risk 

prevention and includes feedback on major accidents with human and/or environmental impacts worldwide. 

This research is not intended to be exhaustive; its purpose is to help identify potential accident scenarios, assess their 

causes and potential consequences, and estimate their probability of occurrence. Furthermore, not all of the 

accidents identified necessarily occurred at sites with the same characteristics as the Project (type of mine [open pit 

or underground], ore mined, processing method used, operating conditions, etc.). 

12.2.4.1 Accidents related to project activities 

Since ore mining is not specific to the lithium industry, the ARIA database search was extended to the project’s 

activities in general. Accidents that have occurred between January 2015 and December 2025 in the context of the 

following activities were investigated: 

─ B.07.10: mining of iron ores; 

─ B.07-21: mining of uranium and thorium ores; 

─ B.07.29: mining of other non-ferrous metal ores; 

─ B.08.99: other mining activities; 

─ 20.11Z — Manufacture of industrial gases; 

─ 35.21Z — Production of gaseous fuels; 

─ 20.15 — Manufacture of fertilizers and nitrogen compounds; 

─ 49.41 — Freight transport by road; 

─ 42.2 — Construction of utility projects. 

The search results are presented in Table 12-5. 

Among the recorded accidents related to extractive activities, the most relevant to the project were selected. They 

were classified by type of event, i.e., dam failures, collapses/landslides, discharge of contaminated water to the 

environment, fires, explosions, and others. 

Since January 2015, 14 incidents related to extractive activities have been recorded. The accidents included: 

─ landslides, collapses, rockfalls, in approximately 7.1% of cases (1 accident); 

─ a dam failure or storage pond overflow, in approximately 21.4% of cases (3 accidents); 

─ an explosion in approximately 14.3% of cases (2 accidents); 

─ a fire in approximately 28.6% of cases (4 accidents); 

─ a spill or leak of contaminants in approximately 28.6% of cases (4 accidents). 
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Table 12-5 Accidents related to extractive activities 

Date Country 

ARIA 

number Description of the incident Causes (if known) 

Dam failure/Overflow 

25/01/2019 Brazil 53027 In the early afternoon, one of the three dams holding back liquid waste from an iron mine broke. A breach in the 

86 m high embankment structure caused its collapse and the release of 12.7 million m³ of toxic effluents. A 

destructive wave of mud buried the site’s administrative buildings and part of the village downstream. 

The consequences of the accident were considerable. According to the reports of May 2019, there were 243 dead, 

27 missing, and hundreds injured. Rescue efforts were suspended for one day due to the risk of a second dam 

failure at the site. The manager pumped out the associated reservoir before resuming the search. Most of the 

victims were mine employees who were in a canteen on the site when it was destroyed by the mudslide. 

Heavy material damage was noted: houses destroyed, railway bridge washed away, drinking water and electricity 

supply networks out of order, vehicles buried… The toxic flow spread over dozens of km² destroying crops, as 

well as all flora and wildlife. Drinking water sources were rendered unsafe for consumption. 

Assumptions: 

– Inadequate internal 

drainage combined 

with high 

groundwater 

levels. 

– The attainment of 

maximum 

undrained strength 

due to internal 

creep and loss of 

suction in the 

material above the 

groundwater level. 

– A dam structure not 

designed to contain 

liquefied materials. 

13/09/2015 France 49416 On Friday, September 11, staff at a uranium mine received a Météo-France alert announcing a major rainfall 

episode. The levels in the 10,000 L and 50,000 L effluent storage basins were then lowered. On Saturday, 

September 12, the rainfall caused a greater than 50-year flood event in MAS D’ALARY. The mine site was 

flooded. The staff encountered difficulties in accessing the site; the roads were cut off, and the automatic gate at 

the entrance was out of order. They entered the site at 9:30 p.m. and found that the 10,000-litre basin was 75% full. 

The 4 pumps were working to return the water to the 50,000 L basin. The lack of ferric chloride caused the pH of 

the treated water to rise. The safety valve then opened to return the water to the 10,000 L basin, which contributed 

to it also being filled. To limit this flow, the staff forced the pH safety valve to close. 

In spite of these interventions, the 10,000 L basin overflowed on Sunday, September 13, at 5:00 a.m., for 49 hours. 

Untreated water was discharged into the natural environment. The normal uranium content in MAS D’ALARY 

was 1.6 mg/l. During the flooding, the concentration rose to 3.81 mg/l. With daily monitoring, the return to normal 

was noted in December 2015. Measurements from the various piezometers around the site did not show any impact 

on the groundwater. 

Weather conditions 

Management error 
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Date Country 

ARIA 

number Description of the incident Causes (if known) 

05/11/2015 Brazil 47369 At 3:30 p.m., a breach occurred in a dam retaining iron ore waste. Draining of the reservoir had been initiated, but 

the structure breached at 4:20 p.m. The reservoir emptied completely into the valley below, causing a second dam 

to break. A mudslide of about 60 million tonnes engulfed a village of 620 inhabitants. The operator notified some 

residents by phone, but the list of residents was incomplete. The operator was not equipped with an alarm siren as 

required by good operating practice. No public alert or evacuation plan was in place. Nineteen people died and an 

ecological disaster was caused. 

Small tremors were recorded in the area on the day of the accident, but no link to the failure of these embankment 

dams was established. The dam was at the limit of its capacity and was in the process of being raised. The accident 

scenarios had largely minimized the magnitude of the flow of tailings in case of failure; they were based on a 

construction height of 45 m in 2008, whereas the dam was twice as high on the day of the accident. 

Poor design and 

structural failure 

Collapse/Landslide 

11-11/2023 France 61485 A resident discovered a hole 10 metres deep and 3 metres wide at the surface near a path. This hole was caused by 

ground subsidence linked to the presence of an old uranium mine tunnel close to the surface. A security perimeter 

was established, then expanded and reinforced over the following days. The former operator commissioned a 

consulting firm to determine how to fill in the subsidence and secure the site in the long term. 

This ground movement was probably caused by the heavy rains of the previous days. 

Weather conditions 

Discharge of contaminated water into the environment 

28/04/2022 France 58978 At the end of the day, emergency services responded to reports of an orange/reddish discolouration on the NIVE 

and its tributary, the LAXIA. The origin of this discolouration was the collapse of the riprap installed when the old 

iron pyrite mines were closed in 1978. This caused the release of water containing ferruginous mud contained 

within. The pH of the water dropped from 7 to 5.8. Acidification caused the death of fish, which were found on the 

banks of the LAXIA. The conurbation’s water authority, in collaboration with the water supply network operator, 

put in place monitoring and emergency measures to enable nearby residents to continue drinking tap water without 

any risk. Downstream water intakes on the LAXIA were shut down as a precautionary measure, while other 

intakes were being monitored. A fish farm downstream was also alerted. An impact assessment on wildlife and 

plants was carried out. As a precautionary measure and pending the results of tests to detect any dangerous metals, 

particularly arsenic and mercury, the prefect decided to temporarily ban freshwater fishing on the LAXIA. The 

Inspectorate of facilities classified for environmental protection conducted an investigation to consider solutions 

for filling in the mine entrance. A municipal decree prohibited access to watercourses and former mine sites. The 

next day, the pH was back to normal, but there were still small amounts of polluted water coming out of two 

tunnels, including some coloured water from one of them. A deposit of ferruginous sludge was present on the 

bottom of the riverbed and on the banks. Trout and almost all macroinvertebrate wildlife were found dead over a 

stretch of several hundred metres. Various observations on the fish confirmed that the water was loaded with 

sulphuric acid. 

- 
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Date Country 

ARIA 

number Description of the incident Causes (if known) 

   A fish inventory was carried out by the fishing federation to estimate the extent of the impact on fish stocks. 

Furthermore, the riverbed still contained a significant amount of muddy material that had been deposited there. It 

seemed highly likely that, at the next flood, this material would be remobilized by the runoff, causing the colour of 

the river to turn orange again. However, the impact was not expected to be the same, as the substance responsible 

for the mortality appeared to be sulphuric acid emitted by the rock present in the mine and carried along with the 

underground water flow. 

 

15/10/2018 France 52510 Following floods in the Aude region, arsenic pollution from a gold mine that had been closed since 2004 was 

suspected. According to press reports, the floods caused the collapse of mine effluent retention ponds filled with 

arsenic, cyanide, and heavy metals, impacting the ORBIEL valley. The riverbed was stripped to a depth of nearly 

3 m. Health monitoring was set up. The toxic legacy of the mine included arsenic (a toxic carcinogen), lead, and 

cyanide. A public health investigation was launched. In August 2019, the local regional health agency announced 

that 38 children living near the former mine had higher than average levels of arsenic. The first cases had been 

discovered two months earlier. 

Weather conditions 

04/07/2018 France 56140 The Office National des Forêts, accompanied by 2 gendarmes, noticed some pollution at the Kokioko Creek where 

a gold mine was located. The rate of suspended solids was 4,800 times higher than the legally permitted rate. The 

site’s basins were open, allowing the muddy water to flow directly into the creek. The discharge of mud increased 

the turbidity, which decreased the oxygen level, clogged the soil, asphyxiated the flora, and destroyed natural 

habitats and biodiversity. 

Rehabilitation of the site with revegetation should have begun in the dry season, and not in rainy weather, to avoid 

sludge runoff that would damage aquatic fauna and flora. The operators were brought before the criminal court two 

years later for these actions. The environmental protection associations are civil parties alongside the France 

Nature Environnement federation. The prosecutor requested an 80,000-euro penalty. 

 

06/08/2015 United 

States 

46802 The environmental agency was conducting an engineering study at a former gold mine to assess the mine’s water 

discharges, ways to treat the water, and options for reclaiming the site. As workers excavated above an old access 

tunnel, pressurized water escaped and spilled into the nearby stream. Approximately 11,500 m³ of coloured water 

loaded with lead, copper, arsenic, iron, and zinc polluted 160 km of downstream rivers. 

The authorities prohibited navigation, swimming, watering of farm animals, and consumption of water from 

certain catchments. Lead and arsenic levels were 12,000 and 26 times higher than acceptable levels respectively. 

- 
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Date Country 

ARIA 

number Description of the incident Causes (if known) 

Fires 

12/05/2025 France 64452 During the night, a fire broke out on several crushers in a quarry. The fire went out on its own. The staff noticed 

the damage the next morning. 

Several crushers were damaged. The supply of talc from the quarry to the processing plant was interrupted for a 

few days, but alternative solutions were quickly found. The restoration work was expected to take at least 10 

months. The operator has estimated the cost of the incident at around €3 million (destroyed equipment, rental of 

replacement equipment). 

The analysis of CCTV footage confirms that the fire was started deliberately. 

Malicious intent 

8/12/2020 France 56528 At around 1:30 p.m., demonstrators tried to break into a cobalt and nickel hydrometallurgical plant. The PPI 

(specific emergency response plan) was initiated. Non-essential personnel was evacuated. The site was secured and 

the installations were shut down according to the emergency procedure. Around 11:30 p.m., 2 days later, the 

gendarmerie responded after shots were fired. Mining machines were stolen. Various production shutdown 

scenarios were considered due to the risk of SO2 and SO3 release: 

– rapid shutdown of the acid solution plant; 

– shutdown of the acid solution plant within 24 to 48 hours. 

A cold shutdown was carried out 4 days after the beginning of the incidents. The fusion component restarted. The 

SO2 was converted to SO3 to avoid corrosion and to empty the SO2 pipeline, thus preventing the risk of pollution 

in case of malicious acts. The discharge and neutralization plant was reactivated as well as the lime production 

plant. The access road to the mine was unusable, concrete blocks prevented access to the mine site, and 80% of the 

heavy machinery was immobilized. Around 2 a.m., 7 days after the event had started, a major fire broke out on the 

mine site, affecting technical facilities and numerous vehicles. After the site was secured by the police, the plant’s 

security teams began fighting the fire. Most of the extinguishing water was collected in a special retention basin. 

Following the numerous rains of the previous days, the already high water level in the retention basin overflowed 

at the end of the night before daybreak. Firefighters left the site 19 days later. 

A technical facility, numerous vehicles, and containers with 2 m³-3 m³ of coolant and 10 m³ of engine oil were 

destroyed. An oil spill was detected on the KWE due to the overflow of the retention basin. 

The protests were sparked by the sale of the site to a consortium. 

Malicious intent 

21/12/2018 France 52805 At around 12:30 p.m., a fire broke out in a cavity in an underground quarry. Municipal services secured access to 

the cave. A homeless person was overcome by smoke inhalation. The fire weakened two support pillars. 

- 
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Date Country 

ARIA 

number Description of the incident Causes (if known) 

09/07/2017 France 49980 A fire broke out at approximately 4:30 a.m. on an 11 km-long fixed conveyor used to transport ore at a mining 

facility. The operator’s staff detected the fire and extinguished it. A 350 m-long section of a conveyor belt and 

metal supports were damaged by the fire. The damage was estimated at several hundred thousand euros. The 

operator proceeded with repairs. Activities resumed 8 days after the fire. The cause of the fire was believed to be 

malicious intent. A similar fire had already occurred on this fixed conveyor 5 months earlier. 

Malicious intent 

Explosions 

21/03/2017 Saint Lucia 49423 Shortly before 5:30 p.m., a container of dynamite exploded in a quarry. The explosion killed 3 people and injured 

about 20 others. Some of the injured were taken to Martinique for treatment. The site was burned and the operating 

machinery was completely destroyed. The explosion was heard for miles around. Some witnesses reported that the 

walls of the houses shook and that they thought it was an earthquake. 

Several workers were welding the top of a barrel containing explosives. It is believed that sparks ignited the barrel 

and caused the disaster. 

Incorrect work 

procedure 

24/12/2015 Nigeria 47520 A tank truck carrying gas exploded at around 1 p.m. at a gas complex in southern Nigeria, causing a violent fire. 

The fire lasted several hours, plunging the city of Nnewi into a thick cloud of black smoke. The fire destroyed gas 

tanks, cars, and gas cylinders. 

Unknown 
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12.3 Hazard identification 

External hazards are events from natural or anthropogenic sources that can affect the proper functioning or integrity 

of the site. 

12.3.1 External hazards of natural origin 

12.3.1.1 Climate change 

According to the climate change risk and vulnerability assessment, the most concerning climate risks mainly relate 

to extreme precipitation, forest fires, high winds, and extreme temperatures, which affect the stability of mining 

infrastructure, worker safety, and operational continuity. Water accumulation in the pit and underground mine, as 

well as in treatment ponds, represents a major challenge that can lead to increased pumping demand and exceed the 

capacity of water management systems. Extreme precipitation and freeze-thaw cycles also increase the risk of 

erosion and slope instability in waste rock stockpiles and ore storage areas. 

Therefore, the risk of flooding in the pit and underground mine in the project area is taken into account in this 

assessment. It should be noted that this risk can be reduced by implementing the recommendations mentioned in the 

climate change risk and vulnerability assessment, presented in Appendix 11-1. 

12.3.1.2 Earthquakes 

Eastern Canada is located in a stable continental region of the North American Plate, resulting in relatively low 

seismic activity. According to the National Earthquake Database (Gouvernement du Canada, 2026), no earthquakes 

have been recorded since 1980 within a 200 km radius of the project site. The earthquake risk is therefore 

considered negligible. 

It should be noted that all structural facilities will comply with the seismic standards of the Quebec Construction 

Code and the National Building Code of Canada. 

12.3.1.3 Floods 

Flooding usually occurs upstream of sills (raising of the watercourse or narrowing of the banks) that impede the 

flow of water. Ice jams can also contribute to flooding by obstructing the flow of water, particularly at stream 

constrictions during spring freshet. 

Several watercourses are located near the project site and could cause flooding. Extreme precipitation events, rapid 

snowmelt, and increased rain-on-snow events are all events that can increase the likelihood of flooding. However, in 

terms of the project site, this would likely result in local accumulation. The water would then be drained through the 

existing drainage system. 

The risk of major flooding at the project site is considered low. 
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12.3.1.4 Ground instability 

The site’s elevation varies between 335 m and 340 m above mean sea level (BBA, 2025). The site is relatively flat, 

with a slight slope toward the north (BBA, 2025). 

Given the low gradient encountered at the project site, and considering that the project site is located in an area with 

very low susceptibility to landslides, the risk associated to the instability of surface deposits is considered negligible. 

However, landslides are likely to be affected by climate change. Therefore, stockpile erosion and landslides could 

occur at the site through triggers or exacerbating factors such as extreme precipitation events and increased total 

annual precipitation. 

12.3.1.5 Extreme weather events 

Extreme weather events can occur in summer in the form of heavy rain, hail, and strong winds. In winter, these 

conditions can include heavy snowfall, strong winds, or freezing rain. All these phenomena are caused by specific 

conditions associated with temperature and humidity gradients between different air masses. 

The consequences of these extreme weather conditions can be direct or indirect. Wind, precipitation, snow, and ice 

can cause overloading, directly compromising the structural integrity of buildings and equipment. 

The design of buildings and equipment will comply with applicable codes and regulations to withstand the 

additional loads created by extreme weather conditions. In addition, excessive snow and ice loads will be removed 

as required. However, extreme weather conditions remain a plausible accident scenario to consider, especially given 

the impact of climate change on the frequency of such incidents. 

12.3.1.6 Forest fires 

The Ministère des Ressources naturelles et des Forêts (MRNF) is responsible for forest fire management in Quebec. 

However, the Ministère is supported by the Société de protection des forêts contre le feu (SOPFEU) in the 

prevention, detection, and fighting of fires. The project site is located in the northern protection zone of the SOPFEU 

classification of the territory. Unlike the intensive zone, where all fires are fought, the northern zone focuses on 

observation and targeted intervention to protect communities and strategic infrastructure. A human-caused fire 

prevention program is also in effect (Gouvernement du Québec, 2026). 

The geographic location of the assessment site indicates a relatively high probability of forest fires developing 

around the site. In addition, the number of days conducive to the spread of forest fires will increase by 2050 due to 

climate change, according to projections outlined in the site’s climate change resilience study sectoral report 

provided in Appendix 11-1. 

Consequently, the risk of forest fires in the project area is considered to be very high. 
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12.3.2 External hazards of anthropogenic origin 

12.3.2.1  Air transportation 

The closest airport to the site under study is La Grande-4 Airport. It is located approximately 50 km, as the crow 

flies, southwest of the site. 

The risk of airplane crashes is highest in the landing and take-off maneuvering areas. For large aircraft, this area is 

approximately 8.5 km long from the end of the runways and approximately 5 km wide. For small aircraft, this area 

forms a circle of about 4 km around the centre of the runway (De Grandmont, 1994). The project site is therefore 

located outside the landing and take-off maneuvering areas of any airfield. 

In addition to the risk of accidents being high over the immediate surroundings of an airport, the risks are also high 

in air traffic corridors. Excluding these areas, the probability of an aircraft crash at any given location is considered 

very low. 

12.3.2.2 Power transmission 

The power transmission line located near the site is Hydro-Québec’s transmission corridor (735 kV), located 14 km 

north of the site, along the Trans-Taiga Road. A 120 kV substation will be built near Hydro-Québec’s Tilly 

substation, along with a 53-km-long power line to bring electricity to the site. 

During the construction phase, prior to the installation of this power line, a diesel-powered thermal power plant will 

be set up to meet the site’s energy needs. 

12.3.2.3 Vandalism and trespassing 

The project site could be the target of ill-intentioned individuals. Trespassing and vandalism are potential dangers. 

However, the following measures limit the risks: 

─ there will be a gatehouse at the site entrance; 

─ site access controllers will be able to track on-site personnel and material; 

─ surveillance cameras will be installed on site and linked to the gatehouse; 

─ an intercom system will be available; 

─ fencing will also be installed to prevent access to the site from forest roads; 

─ explosives (ammonium nitrate) will be stored underground. 

12.3.3 Identification of hazards related to site activities 

The main infrastructure planned for the project is as follows. It is presented in Map 12-1: 

─ an open pit; 

─ an underground mine; 
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─ a mine garage and a wash bay; 

─ an area for loading and handling explosives; 

─ a concentrate loading area; 

─ a tailings loading area; 

─ a paste backfill plant; 

─ tailings storage facilities; 

─ a waste rock and overburden stockpile; 

─ water management structures; 

─ electricity supply infrastructure; 

─ a main access road and internal roads; 

─ a workers’ camp; 

─ mechanical workshops; 

─ warehouses; 

─ a fuel storage area and a refuelling station; 

─ an emulsion warehouse and an explosives warehouse. 

The main hazards identified on the site are related to the following activities: 

─ operation of a mining pit; 

─ operation of an underground mine; 

─ ore processing 

─ use of air treatment systems; 

─ storage and use of chemicals; 

─ storage and use of explosives; 

─ storage and use of petroleum products; 

─ storage and use of flammable gases; 

─ operation of a sewage treatment plant; 

─ storage of waste rock, overburden, and tailings; 

─ presence of retention dikes; 

─ transport of mine tailings; 

─ transportation of hazardous materials and concentrates. 
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12.4 Potential accident risks 

12.4.1 Open pit mining 

This section covers the risks associated with the mining pit. Two accident scenarios have been identified: 

─ Flooding of the pit. 

─ Rockfall along the walls of the pit. 

12.4.1.1 Pit flooding 

Water infiltration is an inherent hazard in mining operations. Surface or groundwater could enter the pit as a result 

of damage to the rock caused by blasting, or due to faults in the rock structure exhibiting excessive cracking, which 

could lead to water flowing into the pit or significant flooding. Any excess water that seeps into the pit will then 

need to be pumped out, resulting in a halt to pit operations. 

Preventive and control measures 

The following preventive and control measures will be in place to reduce the risk of flooding in the pit: 

─ Conducting geological and geotechnical studies to characterize the site. 

─ Monitoring the effects of blasting (in pits) on the formation of excessive cracking. 

─ Installation of pumps to bring water to the surface. 

─ Diversion of rainwater from areas not affected by mining operations, as much as possible, to prevent it from 

reaching the mine pit. 

─ Design and operation of the pit in accordance with the criteria of the Canadian Dam Association and the Dam 

Safety Act (R.S.Q. c. S-3.1.01). 

─ Use of the structure’s operating manual issued by the designer. 

─ Implementation of an inspection program according to the designer’s specifications. 

─ Monitoring water levels. 

Probability of occurrence 

Flooding of the pit due to water infiltration could occur, as this type of incident has occurred at similar sites. 

Furthermore, disruptions related to climate change tend to increase the likelihood of such an event occurring. The 

probability of occurrence is considered moderate. 

Severity 

The consequences of such a flood would potentially include injuries, as well as the shutdown of pit operations from 

one day for up to a month. The severity level is considered moderate. 
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Estimation of the risk level 

Table 12-6 Risk level for the open pit – Flooding due to water infiltration  

Probability of occurrence Severity level Risk level 

Moderate Moderate Moderate 

The risk level is based on risks to people and property. 

12.4.1.2 Rockfall and landslides along the walls of the pit 

Preventive and control measures 

The following preventive and control measures will be in place to reduce the risk of rockfall and landslides along the 

pit walls: 

─ Conducting geological and hydrogeological studies to characterize the site. 

─ Design of pit slopes in accordance with the Regulation respecting occupational health and safety in mines 

(R.R.Q., c. S‐2.1, r. 14) 

─ Implementation of a monitoring system for potential landslides or rockfalls in the pit. 

─ Dimensioning of sill and rib pillars to ensure the stability of the mining pit slope. 

Probability of occurrence 

Rockfalls or the sliding of unconsolidated deposits along the pit walls could occur. The accident history shows that 

this type of accident has already occurred several times at similar sites. However, given the preventive measures 

taken, the probability of occurrence is considered low. 

Severity 

This type of accident can cause injuries ranging from permanent disability to significant economic damage. The 

severity level is considered high. 

Estimation of the risk level 

Table 12-7 Risk level for the open pit – Rockfall along the pit walls  

Probability of occurrence  Severity level Risk level 

Low High Moderate 

The risk level is based on risks to people and property. 
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12.4.2 Underground mine 

This section covers the risks associated with the underground mine. Three accident scenarios have been identified: 

─ Mine flooding. 

─ Fire in the underground mine. 

─ Underground subsidence. 

12.4.2.1 Mine flooding 

Water infiltration is an inherent hazard in mining operations. In an underground mine, fractures in the rock 

connected to water tables above the excavation could lead to flooding. 

Preventive and control measures 

The following preventive and control measures will be in place to reduce the risk of flooding in the underground 

mine: 

─ Design of the pumping system, following a hydrogeological study, by oversizing the pumps to remove all 

anticipated mine drainage water. 

─ Installation of a water-level sensor at the bottom of the mine, with a continuous monitoring system. 

─ Redundancy in water evacuation pumps. 

─ Temporary suspension of underground operations in the event of a hazardous situation. 

─ Refuge stations that comply with the requirements of the Regulation respecting occupational health and safety 

in mines. 

─ Maintaining an up-to-date emergency response plan, including an evacuation procedure for the underground 

mine. 

─ Monitoring water levels. 

Probability of occurrence 

Flooding of the underground mine due to water infiltration could occur, as this type of incident has occurred at 

similar sites. The probability of occurrence is considered low moderate. 

Severity 

The consequences of such a flood would potentially include injuries, as well as the shutdown of underground 

operations between one day and one week. The severity level is considered moderate. 
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Estimation of the risk level 

Table 12-8 Risk level for flooding due to water infiltration in the underground mine  

Probability of occurrence Severity level Risk level 

Low Moderate Moderate 

The risk level is based on risks to people and property. 

12.4.2.2 Fire in the underground mine 

A fire could break out in various parts of the mine, leading to consequences for workers, mine evacuation, and 

financial losses. 

The main potential sources of fire include flammable materials, fuels (such as diesel), hydraulic and lubricating oils, 

vehicle tires, conveyor belts, explosives, and electrical equipment. 

Preventive and control measures 

The following preventive and control measures will be in place to reduce the risk of fire in the underground mine: 

─ An on-site team of mine rescue workers trained by the CNESST. 

─ Fire fighting equipment in vehicles. 

─ Automatic fire-extinguishing systems in vehicles and in facilities storing fuel and flammable liquids. 

─ Preventive vehicle maintenance. 

─ Operating procedures, particularly for refuelling vehicles. 

─ Inspection program for vehicles and facilities storing fuel and flammable liquids. 

─ Refuge stations that comply with the requirements of the Regulation respecting occupational health and safety 

in mines. 

─ Maintaining an up-to-date emergency response plan, including an evacuation procedure for the underground 

mine. 

─ Maintaining an up-to-date emergency response plan, including a procedure for responding to fires in 

underground mines. 

Probability of occurrence 

Fires may occur during the lifetime of the future underground mine. The probability of occurrence is considered 

moderate. 

Severity 

A fire in an underground mine could cause injuries that could lead to disability. The severity level is considered 

moderate. However, mitigation measures (refuge stations, fire-extinguishing systems, firefighting equipment) help 

to minimize the risk of loss of life. 
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Estimation of the risk level 

Table 12-9 Fire risk level in the underground mine  

Probability of occurrence Severity level Risk level 

Moderate Moderate Moderate 

The risk level is based on risks to people and property. 

12.4.2.3 Underground subsidence 

Unstable rock or high stress levels within the rock can cause rockfall. 

Preventive and control measures 

The following preventive and control measures will be in place to reduce the risk of underground subsidence. 

─ Mining design based on the stability characteristics of the rock mass. 

─ Continuous monitoring by staff specializing in rock mechanics. 

─ Surface monitoring in accordance with health and safety standards in mines. 

─ Procedure for inspecting rock mechanics. 

─ Monitoring of underground stresses. 

─ Closure of areas at risk of subsidence or collapse. 

─ Maintaining an up-to-date emergency response plan, including an evacuation procedure for the mining area. 

Probability of occurrence 

Subsidence could only occur in exceptional circumstances. The probability of occurrence is considered very low. 

Severity 

Subsidence in underground mines could result in serious injury to workers and/or loss of life, as well as causing a 

significant disruption to production, leading to major economic losses. The severity level is considered very high. 

Estimation of the risk level 

Table 12-10 Risk level for underground subsidence  

Probability of occurrence Severity level Risk level 

Very low Very high Moderate 

The risk level is based on risks to people and property. 
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12.4.3 Ore processing 

This section covers the risks associated with ore processing. Four accident scenarios have been identified: 

─ Fires. 

─ Dust emissions. 

12.4.3.1 Fires 

A fire may break out in the ore processing facilities. Potential causes may include: 

─ Welding on equipment with an internal rubber lining. 

─ Friction of conveyor belts. 

─ Short circuit or overheating in an electric motor. 

─ Use of faulty backup heating equipment or systems. 

─ Negligence while performing hot work. 

Preventive and control measures 

The following preventive and control measures will be in place to reduce the risk of fire at the ore processing 

facilities: 

─ Maintenance of conveyor to prevent belt misalignment and friction. 

─ Use of lubricating oil with a low flash point. 

─ Monitoring and preventive maintenance of hydraulic systems. 

─ Installation of thermostatic sprinklers on the conveyors, as well as a water leak alarm system connected to the 

fire control panel. 

─ Design based on National Fire Protection Association (NFPA) standards. 

─ Fire extinguishers at each conveyor drive unit and in all areas where there is a risk of fire. 

─ Firefighting water supply network and hydrants. 

─ Sprinkler systems in offices, workshops, and throughout the plant. 

─ Fire brigade training. 

─ Maintaining a sufficient supply of water for firefighting at all times. 

─ Maintaining an up-to-date emergency response plan, including a fire response procedure. 

Probability of occurrence 

A fire could break out at the future facilities, as this type of incident has already occurred at similar sites. However, 

this is not a likely event given the preventive measures in place. The probability of occurrence is considered low. 



 

 

 

PMET RESOURCES INC. 
SHAAKICHIUWAANAAN MINING PROJECT 
ENVIRONMENTAL IMPACT ASSESSMENT 

WSP REFERENCE: CA0001724.3318 
MARCH 2026 

12-29 
 

Severity 

In general, when a fire breaks out in a building, the consequences are primarily health effects associated with 

thermal radiation and toxic fumes. The severity of a fire can vary, but it can result in serious injury or even 

permanent disability. It can also result in financial losses (business disruption, significant damage to expensive 

equipment, etc.). 

If an incident were to spread beyond buildings and infrastructure, the natural environment could be affected. The 

anticipated impacts would mainly include vegetation mortality, disruptions to forest development, and the relatively 

long-term loss of habitat or plant species that support the presence of various wildlife species. Vegetation fires affect 

the ecological role of forests at every level: species, stand, and landscape. The water quality of the affected 

watercourses could also be affected by the discharge of particulate matter and other contaminants into the water. 

The severity level is considered high. 

Estimation of the risk level 

Table 12-11 Fire risk level at ore processing facilities  

Probability of occurrence Severity level Risk level 

Low High Moderate 

The risk level is based on risks to people, the environment, and property. 

12.4.3.2 Discharge environmentally non-compliant (atmospheric discharge) 

Handling, crushing and conveying operations may release dust into the atmosphere. The process plant will be fitted 

with dust collectors in the required locations to control dust emissions. However, the following events could result in 

the accidental release of dust into the atmosphere: 

─ Malfunction in a cleaning system: design or operational error, human error, breakdown, etc. 

─ Monitoring equipment failure or damage. 

Preventive and control measures 

The following preventive and control measures will be in place to reduce the risk of exposure to dust: 

─ Preventive maintenance of dust collectors. 

─ Monitoring of pressure inside the filters. 

─ Ducted dust extraction system. 

─ Water spraying in areas where tailings are handled, as well as on access roads. 

─ Inspection program. 
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Probability of occurrence 

Dust emissions and exposure to dust could occur during the facility’s operational life. This is believed to be a likely 

incident. The probability of occurrence is considered moderate. 

Severity 

Such emissions are likely to have an impact on the health of workers in the vicinity. The main product likely to be 

emitted is spodumene. However, it is not a highly toxic product. 

Dust emissions in traffic and handling areas can reduce visibility. At the environmental level, the impact will be 

limited to the property. Vegetation near traffic areas and handling areas may be affected in some locations. 

Consequently, the severity level is considered low. 

Estimation of the risk level 

Table 12-12 Risk level for dust exposure  

Probability of occurrence  Severity level Risk level 

Moderate Low Moderate 

The risk level is based on risks to people and the environment. 

12.4.4 Storage and use of chemicals 

Products, some of which are classified as dangerous goods under the Transportation of Dangerous Goods 

Regulations (SOR/2008-34) or the Controlled Products Regulations (SOR/88-66), are used as reagents or additives 

for ore processing in the process plant and for the treatment of mine wastewater. 

Table 12-13 lists the main products used in ore processing, along with their storage methods and estimated 

quantities. Table 12-14 shows the characteristics of these products. 

Accidental spills of chemical(s) may occur during the transport, use, handling, or storage of these products. 

Equipment failure or human error can also be the cause of such spills. 

Table 12-13 Main products used in ore processing 

Product Use Storage method 
Annual quantity 

used (t) 

Maximum quantity 

stored (t) 

Ferrosilicon 

(Ferrosilicium [FeSi]) 

Weighting agent 1-tonne flexible bags, 

stored on pallets in a 

dry, well-ventilated 

warehouse 

1000 50 

Magnafloc 10 Anionic flocculating agent 25 kg bags on pallets, 

stored in a dry, well-

ventilated room 

10 2 
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Table 12-14 Characteristics of the main products used in ore processing 

Product 

Characteristics 

State Colour Reactivity Classification 

Ferrosilicon 

(Ferrosilicium 

[FeSi]) 

Solid Silver-grey 

metallic 

powder 

Reacts with strong acids, may react with water to create 

hydrogen vapours. Dust is flammable. 

 

Magnafloc 10 Solid White 

powder 

and 

granules 

Non-reactive. However, dust can be an irritant and makes 

surfaces slippery when it comes into contact with water. 

Non-

hazardous 

Table 12-15 lists the main products used for water treatment, along with their storage methods and estimated 

quantities. Table 12-16 shows the characteristics of these products. 

Table 12-15 Main products used for water treatment 

Product Use Storage method 
Annual quantity 

used (t) 

Maximum quantity 

stored (t) 

Ferric sulphate Coagulant Stored in 1 m3 

containers  
224.4 20 

Anionic polymer Coagulant Stored in original bags 

on wooden pallets 
2.24 1 

Cationic polymer Coagulant Stored in original bags 

on wooden pallets 
1.22 1 

Table 12-16 Characteristics of the main products used for water treatment 

Product 

Characteristics 

State Colour Reactivity Classification 

Ferric sulphate Liquid Reddish 

brown 

Non-reactive, incompatible with carbon steel, bronze, carbon, 

alloys, nylon, and aluminum. 

 

Anionic polymer Solid (powder) White Non-reactive. - 

Cationic polymer Solid White Non-reactive. - 

 

Preventive and control measures 

The preventive and control measures listed below will be implemented to reduce the risk of chemical spills. 
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Storage 

Storage will be in accordance with compatible product classes as defined by the Workplace Hazardous Materials 

Information System (WHMIS-GHS), the National Fire Code (NFC), and the Regulation respecting hazardous 

materials. 

Dedicated storage areas will be provided, and storage procedures will take into account any incompatibilities 

between products. 

Secondary containment systems at transfer points shall be designed to contain the worst-case spill scenario. The 

volume to be contained will be specified for each reagent supplied in bulk, based on the transfer rates and the 

supplier’s recommendations. 

All used chemicals that cannot be reused will be stored for up to one year in accordance with the Regulation 

respecting hazardous materials. Spent hazardous materials will be recovered by companies authorized to recover the 

products concerned. Safe collection areas with specialized containers for categorized waste and used hazardous 

materials will be provided at appropriate locations depending on the production site. These temporary storage areas 

will be inspected on a regular basis and their operating procedures will be made clear to all employees to avoid 

mixing errors or container spills. 

Handling 

Chemicals will be used in accordance with supplier guidelines and applicable regulations. When handling 

chemicals, appropriate personal protective equipment (e.g., safety glasses or goggles, chemical-resistant gloves 

[neoprene, butyl rubber, rubber, or leather], appropriate protective clothing [e.g., face shields]) shall be mandatory. 

Equipment to be used in critical areas will be indicated by signs. They will also be defined in advance in an 

occupational health and safety program. 

Training 

Employees responsible for handling and transporting hazardous materials will have received specific training on the 

handling and hazards involved, such as Transportation of Dangerous Substances, WHMIS, or other training 

appropriate to the task. Employees must be familiar with the information contained in the material safety data sheets 

of the hazardous products used. 

Transport 

Plans are in place for the chemicals to be transported to the site by truck. Transportation procedures will then 

comply with the Transportation of Dangerous Substances Regulation and the Transportation of dangerous 

substances guide (Ministère des transports, 2019). Hazardous materials will be placed in compliant, leak-proof 

containers to limit the risk of a spill should they be tipped over by the transporter. 

Emergency response equipment 

Spill kits specific to the nature and quantities of the substances will be strategically placed on the site (storage and 

refuelling areas). The contents of these kits will be checked periodically. 

Emergency showers and eye wash stations will also be installed in areas where chemicals are used. 
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Emergency response plan 

An emergency plan will be drawn up and kept up to date. It will include a procedure for responding to spills of 

hazardous materials, including chemicals. 

Probability of occurrence 

A chemical spill is an unlikely event given the preventive measures in place. However, it could happen, as it has 

occurred at similar sites. The probability of occurrence is considered low. 

Severity 

In the event of a chemical spill, the substance, if solid, will accumulate near its storage bag. Even in liquid form, it is 

unlikely to reach a watercourse. The severity level of the environmental impact is considered low given the 

quantities involved, the fact that these products will be used and stored indoors, and the mitigation measures put in 

place. The impact would therefore be very localized. 

However, in the event of a spill: 

─ When ferrosilicon comes into contact with water, it releases a flammable, highly explosive gas as well as a toxic 

gas, phosphine (or hydrogen phosphide). 

─ Magnafloc can irritate eyes and the respiratory system and, when it comes into contact with water, can make 

floors slippery, posing a slip hazard to staff working in the area. 

─ When exposed to temperatures above 300 °C, ferric sulphate can produce sulphur oxide or flammable 

hydrogen, which may result in an explosion. In the event of a spill, it is recommended that workers be 

evacuated. 

The severity level is considered high due to the reactivity of ferrosilicon. 

Estimation of the risk level 

Table 12-17 Risk level associated with chemical spills  

Probability of occurrence Severity level Risk level 

Low High Moderate 

The risk level is based on risks to people and the environment. 

12.4.5 Storage and handling of explosives 

Blasting in the pit and underground mine will be carried out using two types of emulsion explosives: Fortis Clear, 

consisting of ammonium nitrate and petroleum distillate (naphtha), and Subek Charge, composed of ammonium 

nitrate, sodium nitrate, petroleum, and surfactant. Storage operations will be carried out in an above-ground storage 

facility and in the temporary explosives storage area located in the underground mine. 

Quantity of ammonium nitrate emulsion on site will be a maximum of 31,500 tonnes, with a concentration of 

between 60% and 80%. 
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Ammonium nitrate is listed in the RUE as a substance with the potential to cause a major industrial accident 

(CAS No. 6484-52-2). The specified threshold quantity is 20 metric tonnes. The quantity intended for storage is 

therefore greater than this threshold quantity. 

This section covers the risks associated with the use and storage of ammonium nitrate. Two major accident scenarios 

have been identified: 

─ Uncontrolled explosions (above ground or underground). 

─ Theft of explosive materials. 

12.4.5.1 Uncontrolled explosions 

An uncontrolled explosion could occur as a result of an accident involving a transport vehicle, a fire at an explosives 

storage site, or a poorly controlled blast. 

Preventive and control measures 

The preventive and control measures listed below will be implemented to reduce the risk of uncontrolled explosions 

on the surface. 

Use 

─ To prevent any negligence or error, the handling and use of explosives will be entrusted to an accredited service 

provider specializing in this field. 

─ Workers handling explosives must hold an explosives certificate issued by the Sûreté du Québec. 

─ All sources of heat and open flames, as well as other pyrotechnic or flammable materials, must be removed 

before beginning to recover the dispersed products, as an explosive may detonate if it comes into contact with a 

fire. 

─ Specific checks will be carried out to verify the dimensions, depth, and orientation of the blast holes, as well as 

the charges. 

─ Weather conditions (e.g., rain, wind) can affect the effectiveness of a blast. If there is water in the blast holes, 

the detonation will not be as effective as in dry conditions. Some of the explosives, namely ammonium nitrate, 

could also turn into nitrogen oxide vapours, a toxic gas. The blasting schedule will be drawn up taking weather 

conditions into account to minimize the risk of failed blasts and to protect workers. 

─ Blasting operations must comply with the requirements of the Regulation respecting occupational health and 

safety in mines (R.R.Q., c. S‐2.1, r. 14). 

─ No-smoking signs will be posted in the explosives assembly area and within the blasting zones. 

─ Particular attention will be paid to emissions resulting from the detonation of wet explosives or faulty blasts, so 

as not to harm workers’ health or the environment. 
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Storage 

The management of facilities for the storage and preparation of explosives will also be the responsibility of the 

specialized contractor. The contractor must ensure that: 

─ The storage conditions (location, distance, dimensions, etc.) comply with the relevant provincial and federal 

regulations, including the Regulation respecting hazardous materials (R.S.Q., c. Q-2, r. 32), the quantity-

distance principles of the Explosives Regulatory Division (ERD), and the Guidelines for Bulk Explosives 

Facilities (Ressources naturelles Canada, 2018). 

─ Explosives are stored in warehouses. These warehouses will be secured to prevent unauthorized access and will 

comply with provincial and federal explosives legislation (CQLR c E-22, r 1 and R.S.C., c. E-17) regarding 

construction standards, safety distances from site buildings, protective measures, and well-ventilated, moisture-

free locations. 

─ The products used are clearly identified. 

─ Explosives and blasting agents are stored separately. 

Transport 

The transport of explosives will also be carried out by a specialized contractor, in accordance with the requirements 

set out in the Regulation respecting hazardous materials. Vehicles used to transport explosive materials will be 

clearly marked, and the personnel transporting them will have the necessary training and skills. 

Emergency response plan 

An emergency plan will be drawn up and kept up to date. It will include a response procedure for accidents 

involving explosives. 

Probability of occurrence 

Explosions could occur, but only in exceptional circumstances. The probability of occurrence is considered very 

low. 

Severity 

The use of ammonium nitrate in explosives results in the emission of gases, namely carbon dioxide (CO2), nitrogen 

(N2), hydrogen (H2), nitrogen oxides (NOx), sulphur dioxide (SO2), and carbon monoxide (CO). Under normal 

operating conditions during blasting operations, none of these gases poses a risk to the health of workers. However, 

the nitrogen oxide fumes produced by burning ammonium nitrate are extremely toxic. 

An explosion is a physical phenomenon involving the rapid release of a large amount of energy in the form of high-

pressure, high-temperature gas. It is a pressure wave accompanied by fragmentation effects (shrapnel) and/or 

thermal effects (heat emission). Impact distances are difficult to estimate as they depend on the terrain, the presence 

of obstacles and/or buildings in the vicinity, and the quantity of explosive materials involved. 

An explosion can cause flammable materials to ignite due to the heat generated or the projection of burning debris. 

In such cases, the impacts on environmental components, as well as the preventive and control measures, will be 

those established for fires. 

https://en.wikipedia.org/wiki/Wave
https://en.wikipedia.org/wiki/Pressure
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Such incidents could result in serious injury or, in the worst-case scenario, loss of life. Depending on where the 

explosion occurs, it could also cause significant damage to property and result in operations being suspended for 

around a month. 

Vegetation near the site of the explosion could be destroyed by the heat. As the distance from the explosion site 

increases and in the absence of a fire, the potential impacts on vegetation will be linked to the effects of the blast and 

flying debris. As for the wildlife within the impact radius, the potential consequences include injury or even death. 

There are also concerns about the reduced availability of feeding grounds and shelter when habitats are disturbed. 

Lastly, the water environment could also be affected by debris and contaminants entering the water. 

Therefore, the severity level is considered very high. To better assess the consequences of such incidents, a 

quantitative impact assessment was carried out. The results are presented in Section 12.5. 

Estimation of the risk level 

Table 12-18 Risk level for an uncontrolled surface explosion  

Probability of occurrence Severity level Risk level 

Very low Very high Moderate 

The risk level is based on risks to people, the environment, and property. 

12.4.5.2 Theft of explosive materials 

Stolen explosives could be used for criminal purposes. 

Preventive and control measures 

The following preventive and control measures will be implemented to reduce the risk of theft of explosive 

materials: 

─ Supervised delivery of explosives at all times. 

─ Keeping inventory records of explosives and detonators up to date. 

─ Warehouses located within fenced-off areas. 

─ Keeping the emergency response plan up to date. It will include a procedure for responding to thefts of 

explosives. 

Probability of occurrence 

Theft of explosive materials could occur, but only in exceptional circumstances, particularly given the considerable 

distance between the site and public areas; the likelihood is therefore considered to be very low. 

Severity 

The malicious use of stolen explosives could result in serious injury and/or loss of life. The severity level is 

considered very high. 
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Estimation of the risk level 

Taking into account both probability and severity, the risk level for the theft of explosive materials is assessed as 

moderate. 

Table 12-19 Risk level for the theft of explosives  

Probability of occurrence Severity level Risk level 

Very low Very high Moderate 

The risk level is based on risks to people and property. 

12.4.6 Storage and use of petroleum products 

During the construction phase, a 20,000-litre diesel tank is to be used to meet the site’s requirements. 

During Phase 1 of operations, three diesel tanks will be added. Each will have a capacity of 50,000 litres and will be 

installed at the fuel farm. These tanks will be above-ground and double-walled. 

Three additional diesel tanks, each with a capacity of 50,000 litres, will be installed from the third year onwards. 

Finally, a backup power plant consisting of three diesel generators, each with a capacity of 2 MW, will ensure the 

continuity of critical operations in the event of a power failure. 

The fuel will be delivered by tank trucks. The characteristics of diesel fuel are shown in Table 12-20. 

Table 12-20 Diesel fuel characteristics 

Product State 
Flash point 

(°C) 

Self-ignition 

temperature (°C) 

Flammability limits 
Reactivity Classification 

LFL UFL 

Diesel Liquid >40 >225 0.7 6 
Strong oxidizing 

agents and strong acids  

Diesel is a product of petroleum distillation and is composed of various hydrocarbons in the C10 series and higher. It 

appears as a clear, yellow liquid. It is not very volatile at room temperature, but can emit vapours that form an 

explosive mixture with air when heated. Diesel is less dense than water (density of 0.85) and insoluble in water. 

The risk of flammability associated with flammable products is linked to: 

─ the release of the product into the atmosphere in such quantities that it falls within the flammability range; 

─ the presence of an ignition source. 

Diesel is listed in the RUE as a substance with the potential to cause a major technological accident (CAS 68334-30-

5, CAS 68476-30-2, CAS 68476-31-3, CAS 68476-34-6). The specified threshold quantity is 2,500 metric tonnes. 

The quantity intended for storage is therefore below this threshold. 
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Lastly, hydraulic and lubricating oils, as well as grease, will also be used. These oils are hydrocarbons and come 

from a relatively heavy fraction of petroleum. They are viscous and have high flash points. 

This section covers the risks associated with the transport, storage, and use of petroleum products. Three accident 

scenarios have been identified: 

─ Petroleum product spills. 

─ Fires and/or explosions of petroleum products. 

─ Oil and grease spills. 

12.4.6.1 Petroleum product spills 

The main factors likely to cause accidental spills of petroleum products are: 

─ accidents involving the transport of a petroleum product by truck on the site; 

─ collisions causing fuel tank breakage (vehicle, machinery, or other); 

─ leaks in valves, pipes, or connections; 

─ machinery breakdowns; 

─ corrosion of equipment; 

─ overflowing tanks or other containers during filling; 

─ human error. 

Preventive and control measures 

The preventive and control measures listed below will be implemented to reduce the risk of petroleum product 

spills. 

In the construction phase 

─ Plan sufficient emergency petroleum and chemical recovery kits and place them at sensitive locations. 

─ Frequently inspect machinery to ensure it is in good condition (it must be clean and free from any leaks of 

contaminated substances) and that fuel and lubricant tanks are completely leakproof. If a leak is found, repair it 

immediately. 

─ Take the usual precautions when carrying out maintenance (oil changes, lubrication, etc.) and refuelling 

machinery on the work site to prevent any accidental spills. Maintenance work must only be carried out in 

authorized areas designated for this purpose (garage, mechanical workshop); refuelling must take place within 

the areas marked out for this purpose. 

─ All fixed equipment containing oil and/or fuel (e.g., lighting towers, generators, crushers, screens) located 

within 60 metres of a watercourse or body of water must be fitted with a leakproof recovery system. The 

equipment must carry absorbent material to respond quickly and effectively to accidental spills. 

─ No maintenance of vehicles or machinery is permitted outside the areas designated for this purpose. 
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─ Mark out access points, routes, and work areas before starting work, and prohibit parking and the movement of 

machinery and vehicles outside these areas. 

─ Fuel for the machinery will be supplied by road. All suppliers must comply with the Transportation of 

Dangerous Goods Act and the Regulation respecting hazardous materials. They will need to draw up safety and 

emergency procedures. 

─ Contractors must hold a licence to operate high-risk petroleum equipment if they install or use an above-ground 

tank with a capacity of 10,000 litres or more of diesel fuel, or a tank with a capacity of 2,500 litres or more of 

gasoline. This licence comes with monitoring and maintenance requirements. 

In the operations phase 

─ The design of transfer points, equipment, and tanks will comply with the requirements of applicable regulations, 

standards, codes, and industry best practice. 

─ The tanks will be installed on a concrete slab. 

─ The tanks will be double-walled and will have a secondary containment basin with a capacity sufficient to hold 

110% of the stored volume. 

─ A fuel tank level detection system will be installed. This equipment will be used to check the level of the tanks 

to prevent any overflow and to confirm the structural integrity of the double walls. 

─ A separator will be installed downstream of the fuel depot to treat accidental spills before they enter the 

drainage system. 

─ A procedure for the receipt and distribution of petroleum products will be drawn up. 

─ Tanks and associated equipment will undergo preventive maintenance to prevent breakdowns and premature 

wear and tear. 

─ Workers involved in the transfer and handling of bulk petroleum products will receive training. 

─ Spill kits containing absorbent materials will be placed near transfer and handling points. 

─ A routine inspection program for petroleum product transfer and storage facilities will be introduced. 

─ The emergency response plan will include a procedure for dealing with spills of hazardous materials, including 

petroleum products. 

Probability of occurrence 

A petroleum product spill, regardless of the quantity spilled, could occur several times over the course of the mine’s 

operational life. The probability is considered high. 

Severity 

A spill of petroleum products into a retention pond or onto a waterproof surface such as a concrete slab will have no 

consequences once it has been cleaned up. 

In the event of an uncontained spill of petroleum products, the product could flow onto the ground by gravity and 

accumulate in a low-lying area. In the worst-case scenario—although this is highly unlikely—the spill could reach a 

wetland, Lake L12, and Lake L02, which flows into Lake L07. 
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A spill of petroleum products could also cause a fire if the oil slick catches fire. This scenario is assessed in the 

following section. 

Although such a spill could be major, it would be contained at the site of the incident, given the preventive measures 

in place (double-walled tanks, containment systems, etc.) and the response resources available (spill kits and 

containment measures) The affected environment may be the soil, a wetland or, in the worst-case scenario, a 

watercourse, depending on the location, the volume, and the containment level of the spill. The severity level can 

range from low (soil) to moderate (wetlands or watercourses). 

Estimation of the risk level 

Table 12-21 Risk level associated with spills of petroleum products  

Probability of occurrence Severity level Risk level 

High Moderate High 

The risk level is based on environmental risks. 

12.4.6.2 Fires and/or explosions of petroleum products 

A fire involving petroleum products could occur in the diesel storage area or during its transport and distribution. 

Preventive and control measures 

The following preventive and control measures will be implemented to reduce the risk of fire and/or explosion 

involving petroleum products: 

─ The design of transfer points, equipment, and tanks will comply with the requirements of applicable regulations, 

standards, codes, and industry best practice. 

─ Installation of the tanks on concrete slabs. 

─ Diesel tank level detection: instrumentation designed to monitor tank levels to prevent overflow and to ensure 

the structural integrity of the double walls. 

─ Development of a procedure for the receipt and distribution of petroleum products. 

─ Preventive maintenance of tanks and associated equipment to prevent breakdowns and premature wear. 

─ Training for workers involved in the transfer and handling of bulk petroleum hydrocarbons. 

─ Fire brigade training. 

─ Assessment of risks and compliance at transfer and storage facilities for petroleum products as part of internal 

inspections. 

─ A water reserve for fire protection. 

─ Maintaining an up-to-date emergency response plan, including a fire response procedure. 
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Probability of occurrence 

A fire or even an explosion involving petroleum products could occur in exceptional circumstances, such as a fire 

near petroleum product tanks or the ignition of fuel following a spill. The probability of occurrence is considered 

very low. 

Severity 

Fires 

In the event of a fire involving petroleum product tanks, it is unlikely that the fire will spread to neighbouring 

infrastructure given their location. Therefore, only impacts on the people present, on infrastructure, and on 

vegetation are taken into account due to the heat released. 

Explosions 

An explosion is a physical phenomenon involving the rapid release of a large amount of energy in the form of high-

pressure, high-temperature gas. It is a pressure wave accompanied by fragmentation effects (shrapnel) and/or 

thermal effects (heat emission). Impact distances are difficult to estimate, as they depend on the terrain, the presence 

of obstacles and/or buildings, and the quantity of explosive materials involved. 

An explosion involving petroleum products can cause flammable materials to ignite as a result of the heat generated 

or flying burning debris. In such cases, the impacts on environmental components, as well as the preventive and 

control measures, will be those set out in the previous section. However, this type of incident could cause permanent 

disability or even loss of life within the blast radius, as well as significant damage to nearby buildings and 

infrastructure, requiring a halt to production and resulting in substantial economic losses. In terms of the impact on 

the environment, the vegetation near the site of the explosion (the petroleum product storage area) could be 

destroyed by the heat. As the distance from the explosion site increases and in the absence of a fire, the potential 

impacts on vegetation will be linked to the effects of the blast and flying debris. With regard to wildlife within the 

blast radius, the potential effects could include injury or even death. 

The severity level is considered very high. 

Estimation of the risk level 

Table 12-22 Risk level for fire involving petroleum products  

Probability of occurrence  Severity level Risk level 

Very low Very high Moderate 

The risk level is based on risks to people and property. 

12.4.6.3 Oil and grease spills 

A spill of petroleum products such as lubricating oils and grease could occur. The causes could include equipment 

failure, operator error, or a spill from equipment. 

https://en.wikipedia.org/wiki/Wave
https://en.wikipedia.org/wiki/Pressure
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Preventive and control measures 

The following preventive and control measures will be in place to reduce the risk of oil and grease spills: 

─ The design of transfer points, equipment, and tanks will comply with the requirements of applicable regulations, 

standards, codes, and industry best practice. 

─ Equipment for containing spills in storage, distribution, and usage areas. 

─ Environmental protection and awareness training for workers; 

─ Spill kits containing absorbent materials will be kept near transfer and handling points. 

─ Maintaining an up-to-date emergency response plan that includes a procedure for dealing with spills of 

hazardous materials, including oils and grease. 

Probability of occurrence 

An oil and grease spill is unlikely given the preventive measures in place. However, it could occur. The probability 

of occurrence is considered low. 

Severity 

The severity level of the impact on the natural environment is considered low given the quantities involved, the fact 

that these products will be used and stored indoors, and the mitigation measures that have been put in place. The 

impact will be low and, as a result, very localized. 

Estimation of the risk level 

Table 12-23 Risk level for oil and grease spills  

Probability of occurrence Severity level Risk level 

Low Low Low 

The risk level is based on environmental risks. 

12.4.7 Storage and use of flammable gases 

Compressed natural gas (CNG) will be used to heat the concentrator and auxiliary buildings, as well as the camp. 

This will be delivered by a supplier via a high-pressure (up to 4,300 psi) trailer system, serving as both delivery and 

mobile storage units. 

Up to three trailers can be stored at two locations, for a total of six trailers. Each trailer contains four tanks, with a 

total capacity of 11,700 m³ of CNG. 

The characteristics of CNG are shown in Table 12-24. 
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Table 12-24 CNG characteristics 

Product State 
Flash point 

(°C) 

Self-ignition 

temperature (°C) 

Explosive limits 
Reactivity Classification 

LFL (%) UFL (%) 

CNG Gas -188 >580 5 15 
Not compatible with 

oxidants   

CNG is primarily (83% to 95%) composed of methane (CH4), along with ethane and propane. It looks like a 

colourless gas and smells of sulphur, or rotten eggs. CNG is less dense than air (density of 0.56). 

The explosion risk associated with CNG is linked to: 

─ a rise in temperature; 

─  an energy source causing an explosion due to pressure in the tanks; 

─ the presence of an ignition source. 

Methane, ethane and propane are listed in the RUE and in the MELCCFP Guide as substances with the potential to 

cause a major technological accident. The threshold quantity specified for this gas is 4.5 metric tonnes. The quantity 

intended for storage is therefore greater than this threshold quantity. 

Two accident scenarios have been identified: 

─ Fire affecting a CNG tank. 

─ Explosion of a CNG tank. 

12.4.7.1 Fire affecting a CNG tank 

A fire could break out if CNG leaks in the presence of an ignition source. The gas could then ignite. Such a leak 

could be caused by a tank failure, or by a collision with a vehicle travelling in the area. 

Preventive and control measures 

The following preventive and control measures will be in place to reduce the risk of fire affecting a CNG tank: 

─ Design of storage facilities, equipment, and trailers in accordance with the requirements of applicable 

regulations, standards, codes, and industry best practices. 

─ Development of a procedure for the receipt and distribution of CNG. 

─ Preventive maintenance of trailers and related equipment to prevent breakdowns and premature wear and tear. 

─ Training for workers involved in the transfer and handling of CNG and the decompression unit. 

─ Fire brigade training. 

─ Assessment of risks and compliance at CNG transfer and storage facilities as part of internal inspections. 

─ A water reserve for fire protection. 

─ Maintaining an up-to-date emergency response plan, including a fire response procedure. 
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Probability of occurrence 

Ignition of CNG may occur in exceptional circumstances. The probability of occurrence is considered very low. 

Severity 

In the event of CNG igniting, it is highly likely that the blast will spread to neighbouring infrastructure given its 

location. Consequently, the severity level is considered high. To better assess the consequences of such incidents, a 

quantitative impact assessment was carried out. The results are presented in Section 12.5. 

Estimation of the risk level 

Table12-25 Risk level for fire involving a CNG tank  

Probability of occurrence  Severity level Risk level 

Very low High Moderate 

The risk level is based on risks to people and property. 

12.4.7.2 Explosion of a CNG tank 

A cloud of CNG vapour could form following a leak from a pipe or valve caused by equipment failure. These 

vapours are likely to accumulate, creating explosive concentrations. 

Preventive and control measures 

The following preventive and control measures will be in place to reduce the risk of a CNG tank exploding: 

─ Design of storage facilities, equipment, and trailers in accordance with the requirements of applicable 

regulations, standards, codes, and industry best practices. 

─ Development of a procedure for the receipt and distribution of CNG. 

─ Preventive maintenance of trailers and related equipment to prevent breakdowns and premature wear and tear. 

─ Training for workers involved in the transfer and handling of CNG and the decompression unit. 

─ Fire brigade training. 

─ Assessment of risks and compliance at CNG transfer and storage facilities as part of internal inspections. 

─ Maintaining an emergency response plan that includes a procedure for responding to CNG leaks. 

Probability of occurrence 

A CNG tank could explode in exceptional circumstances. The probability of occurrence is considered very low. 

Severity 

An explosion of a CNG tank can cause flammable materials to ignite due to the heat generated or flying burning 

debris. It could also potentially cause nearby tanks to explode, leading to loss of life and major damage to the 

surrounding infrastructure, resulting in significant disruption to production and major economic losses. 
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In terms of the impact on the environment, the vegetation near the site of the explosion (the CNG trailer storage 

area) could be destroyed by the heat. As the distance from the explosion site increases and in the absence of a fire, 

the potential impacts on vegetation will be linked to the effects of the blast and flying debris. With regard to wildlife 

within the blast radius, the potential effects could include injury or even death. 

Consequently, the severity level is considered very high. To better assess the consequences of such an incident, a 

quantitative assessment was carried out. The results are presented in Section 12.5. 

Estimation of the risk level 

Table 12-26 Risk level for explosion of a CNG tank  

Probability of occurrence  Severity level Risk level 

Very low Very high Moderate 

The risk level is based on risks to people and property. 

12.4.8 Mine water treatment 

Malfunction of the water treatment system could result in the accidental release of deleterious substances to the final 

effluent. Potential causes may include: 

─ A malfunctioning water treatment system. 

─ Failure or damage to monitoring equipment. 

─ Design, operational, or human error. 

Preventive and control measures 

The following preventive and control measures will be implemented to reduce the risk of non-compliant discharges 

into the final effluent: 

─ Monitoring the effectiveness of the treatment through regular tests. 

─ Continuous measurement of environmental discharge standards (continuous for pH and flow) as required by 

Directive 019 and the MDMER. 

─ Continuous monitoring of pH and turbidity by instruments connected to the site’s automation network, with 

data available in the plant control room. 

Probability of occurrence 

It is possible that the final effluent fails to comply with the required standards, as this has already occurred at similar 

sites. Consequently, the probability of occurrence is considered low. 
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Severity 

Discharge of untreated or partially treated contact water or water from mine dewatering could contaminate surface 

waters (watercourses and water bodies) in violation of the Metal and Diamond Mining Effluent Regulations 

(MDMER) and Directive 019 on the mining industry. 

In addition, the release of environmentally harmful substances could result in impacts to wildlife and/or plant 

species in an area extending beyond the site. 

The discharge of untreated effluent is likely to have an impact on the water quality of Lake 07, Lake L27, Lake L01 

and Watercourse CE11. These lakes and watercourses are all fish habitats. 

Fish can ingest toxic substances and pass them on to the predators that eat them. Discharge of untreated raw water 

into the aquatic environment can affect the health of fish communities. In general, fish populations may be affected 

by a discharge at different times of the year if their habitat or prey are affected with respect to spawning, nursery, 

feeding, migration, and overwintering. 

Fish with the ability to move through their habitat and potentially move to a less contaminant-exposed environment 

during a spill are less likely to experience the effects of such an event, except during the spawning and egg 

incubation period. 

Consequently, the severity level is considered high. 

Estimation of the risk level 

Table 12-27 Risk level associated with the discharge of water that does not meet final effluent standards 

Probability of occurrence Severity level Risk level 

Low High Moderate 

The risk level is based on risks to the environment. 

12.4.9 Accumulation areas and retention structures 

Accumulation (containment) areas will be established around the process plant, the open pit and the underground 

tunnels: 

─ South of the open pit and underground tunnels: overburden stockpiles. 

─ North of the process plant: two organics stockpiles and one waste rock stockpile. 

─ Northeast of the process plant: a waste rock tailings stockpile. 

A seepage bond for runoff and seepage water, together with a dike, will be constructed around each of the 

containment areas (Map 12-1). 
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This section covers the risks associated with accumulation areas and retention structures. The identified risks are: 

─ Collapse of a stockpile. 

─ The failure of a retention dike or dam. 

12.4.9.1 Collapse of a stockpile 

Instability in the slopes of the stockpiles could cause tailings or waste rock to collapse (slide) outside the 

containment area. This instability could be caused by extreme weather conditions, or by errors and omissions during 

construction. 

Preventive and control measures 

The following preventive and control measures will be implemented to reduce the risk of a stockpile collapsing: 

─ Hydrogeological and geotechnical studies. 

─ Analysis of slope stability. 

─ Establishment of a monitoring program. 

Probability of occurrence 

Collapse could occur, but it is an unlikely scenario. Consequently, the probability of occurrence is considered low. 

Severity 

Depending on the location of the collapse, there could be repercussions on infrastructure (buildings, power lines, 

roads, etc.). The presence of workers at the time of the collapse would also increase the severity. Consequently, the 

severity level is considered high. 

Estimation of the risk level 

Table 12-28 Risk level for a stockpile collapsing  

Probability of occurrence Severity level Risk level 

Low High Moderate 

The risk level is based on the risk to workers and property. 

12.4.9.2 Failure of a retention structure 

The failure of a retention dike or dam could be caused by: 

─ an extreme weather event (extreme flooding, very heavy rain, strong winds, etc.); 

─ an earthquake; 

─ errors or omissions during dam construction; 

─ aging of the structure. 
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Preventive and control measures 

The following preventive and mitigation measures will be put in place to reduce the risk of dam failure: 

─ Conducting a risk assessment of dam failures and their potential consequences. 

─ Design of retention structures in accordance with the criteria of the Canadian Dam Association, the Dam Safety 

Act, and its regulations. 

─ The design and construction of diversion channels. 

─ Conducting geological and hydrogeological surveys, including assessments of dam stability. 

─ Incorporation of local seismic data into dam design. 

─ Ongoing implementation of the operational manual for the structures, which will be issued by the designer. 

─ Establishment of an inspection and maintenance program for the retention structures. 

─ Monitoring equipment. 

─ Maintaining an up-to-date emergency response plan, including a procedure for responding to dam failure (to be 

provided). 

Probability of occurrence 

Failure can occur, but it would be an exceptional situation. Consequently, the probability of occurrence is considered 

very low. 

Severity 

A breach of the west pit dike would result in flooding of the pit, which has sufficient retention capacity to contain 

the water from Lake L01. 

A breach of the east pit dike would, in turn, result in the release of water from Lake L01 into watercourse CE15. 

This water would then flow toward Lake L027, thereby causing impacts beyond the boundaries of PMET’s property. 

Such a failure would lead to significant downstream flooding. A dam breach study is presented in Appendix 12‑1. 

This study classifies both retention structures (the east and west dikes) of Lake L01 as having high consequences in 

the event of failure (High Consequences). 

Consequently, the level of severity is considered to be very high for environmental components.  

Estimation of the risk level 

Table 12-29 Risk level for the failure of a retention structure  

Probability of occurrence Severity level Risk level 

Very low Very high Moderate 

The risk level is based on the risk to people, the environment, and property. 
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12.4.10 Road transportation 

The site will be accessible exclusively via the Trans-Taiga Road. Two categories of hazards that can lead to major 

accidents have been identified for road transportation: 

─ Accidents involving hazardous materials. 

─ Accidents involving trucks carrying spodumene. 

12.4.10.1 Accident involving hazardous materials 

Hazardous materials and other chemicals will be transported using tank trucks and 53-foot enclosed trucks. An 

accident involving hazardous materials on the Trans-Taiga Road could result from a spill from a tank truck 

containing petroleum products (diesel, gasoline) or chemicals (solid or liquid). The causes may be: 

─ loss of control of the vehicle by the driver due to adverse weather conditions, human error, or illness; 

─ collisions with other vehicles or with animals. 

Preventive and control measures 

The following preventive and control measures will be in place to reduce the risk of hazardous material spills on the 

road network: 

─ Use of roads designed in accordance with the standards of the Ministère des Transports et de la Mobilité durable 

(MTMD) for heavy goods vehicle transport. 

─ Training for drivers assigned to transport dangerous goods. 

─ Preventive vehicle maintenance to prevent breakdowns and premature wear and tear. 

─ Maintaining an emergency response plan, including a procedure for responding to road traffic accidents. 

Probability of occurrence 

Spills of hazardous materials on the road network are possible, as these types of situations have already occurred. 

However, these incidents are unlikely. Consequently, the probability of occurrence is considered low. 

Severity 

The severity of the incident will depend on the nature of the substance involved, its state (solid or liquid), the 

quantity spilled, and the location of the spill. Depending on where it occurs, the spill could reach a watercourse or 

simply contaminate the local soil. 

Land-based spills 

Some of the product, if it is liquid, will seep into the soil until it encounters an impermeable layer or a water-

saturated zone such as an aquifer. The ratio of runoff to infiltration depends on the permeability of the soil and the 

characteristics of the spilled product. Some components of the spilled product may eventually volatilize into the air. 

Upon contact with groundwater, some of the product is also likely to solubilize.  
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The extent of the impact of a land-based spill will depend on the time of year, weather conditions, the characteristics 

of the spilled product, the quantity spilled, and the penetration depth of the product into the soil, among other 

factors. 

Potential impact on vegetation 

The likely effects of a hazardous materials spill on vegetation would be: 

─ loss of pigmentation in leaves, the appearance of spots on leaves, and a reduction in plant density, stem height, 

and the number of leaves per stem; 

─ alteration of the reproductive strategy of plants; 

─ the death of exposed plants; 

─ the relatively long-term loss of plant habitats or species that support the presence of several wildlife species. 

Potential impact on wetlands 

In the event of a spill of hazardous materials into a wetland, the product would come into contact with plants, 

sediments, and the underlying soil. A spill in such an environment would cause damage to the ecosystem and to 

aquatic wildlife and plants, including the relatively long-term loss of plant habitats or species that are conducive to 

the presence of wildlife species. It would also result in the use of complex remediation techniques and, 

subsequently, the replacement of the environment. The costs of restoring these environments are significant and 

depend largely on the volume of spilled material, the response time, and the effectiveness of the response strategies 

employed. The environmental impact will depend on the ecological value of the wetland affected. 

Potential impact on terrestrial wildlife and avian fauna and their habitats 

Spills of hazardous substances can cause health problems for any animal that comes into direct or indirect contact 

with the substance. Mammals, reptiles and various species of birds that come into direct physical contact with the 

spilled products could, depending on the product, suffer skin and eye damage or chemical burns, which could be 

fatal. 

Animals affected by the spilled product may experience reproductive difficulties due to illness or disruption to their 

normal reproductive patterns. Birds may experience a reduction in both the number of their eggs and their shell 

thickness. Generally speaking, mammal and bird populations may be affected by a land-based spill if their habitat or 

prey are affected in terms of reproduction, rearing of young, feeding and/or wintering. 

However, mammals and birds that are able to move around their habitat and relocate to an area less exposed to 

contaminants in the event of a spill are likely to be less affected by such an incident. 

Potential impact on herpetofauna and their habitats 

Herpetofauna populations living in terrestrial habitats may be affected by such a spill if their habitat or prey are 

affected in terms of reproduction, rearing, feeding, and wintering. 

Herpetofauna are a group with limited mobility and find it more difficult to move to an environment less exposed to 

contaminants in the event of a spill. This group is more likely to be affected by such an event, particularly during the 

breeding season, the egg-incubation period, and the larval stages. 
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The potential effects on herpetofauna are: 

─ the mortality of individuals who have come into contact with the product; 

─ a decreased production of eggs and larvae; 

─ the deterioration of the quality of breeding, feeding, and shelter sites. 

Spill into the aquatic environment 

As mentioned earlier, in the event of a spill of hazardous materials into the soil, the substance will flow by gravity 

and could reach a watercourse. The environments likely to be affected would therefore be water environments, as 

well as benthic fauna and fish and their habitats. 

Potential impact on water environments 

Several watercourses and bodies of water are present along the roads leading to the site. 

Most petroleum products are insoluble in water. When they spill into water, they spread across the surface, where 

they form an oily film, or sink to the bottom in the case of heavy petroleum products. Most chemicals are water-

soluble and are quickly diluted. In any case, a deterioration in water quality is expected, including sediment 

contamination. 

Potential impact on benthos and its habitat 

Potential effects on the benthic community would be contamination that could lead to their mortality, a decrease in 

benthic abundance and diversity, as well as a decrease in recruitment (eggs and larvae), food consumption, and 

growth rate. 

Potential impact on fish and fish habitat 

Fish, mollusks, and crustaceans can ingest toxic substances and pass them on to the predators that eat them. A spill 

of hazardous substances into the aquatic environment can seriously harm the next generation of fish, mollusks, and 

crustaceans. 

In general, fish populations may be affected by a discharge at different times of the year if their habitat or prey are 

affected with respect to spawning, nursery, feeding, migration, and wintering. 

Fish with the ability to move through their habitat and potentially move to a less contaminant-exposed environment 

during a spill are less likely to experience the effects of such an event, except during the spawning and egg 

incubation period. 

In view of the above, the level of severity may vary from low to high depending on the circumstances. By 

conservative estimates, it is considered high. 
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Estimation of the risk level 

Table 12-30 Risk level for a road accident involving hazardous materials  

Probability of occurrence Severity level Risk level 

Low High Moderate 

The risk level is based on risks to the environment. 

12.4.10.2 Accidents involving trucks carrying ore concentrate. 

The spodumene ore concentrate will be transported in closed semi-trailer trucks. Trucks transporting spodumene 

could cause road accidents resulting in spodumene spills. 

The causes may be: 

─ loss of control of the vehicle by the driver due to adverse weather conditions, human error, or illness; 

─ collisions with other vehicles or with animals. 

Preventive and control measures 

The following preventive and mitigation measures will be implemented to reduce the risk of ore spills on the road 

network: 

─ Use of roads designed in accordance with the standards of the Ministère des Transports et de la Mobilité durable 

(MTMD) for heavy goods vehicle transport. 

─ Training for drivers assigned to transport dangerous goods. 

─ Preventive vehicle maintenance to prevent breakdowns and premature wear and tear. 

─ Maintaining an emergency response plan, including a procedure for responding to road traffic accidents. 

Probability of occurrence 

Spodumene could spill onto the road network. However, these incidents are unlikely. Consequently, the probability 

of occurrence is considered low. 

Severity 

The anticipated impacts on the natural environment will be confined to the location of the spill. As spodumene is 

solid, it will only spread if it reaches a watercourse, in which case it will tend to settle at the bottom. The severity 

level is considered low. 
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Estimation of the risk level 

Table 12-31 Risk level for a road accident involving ore concentrate  

Probability of occurrence Severity level Risk level 

Low Low Low 

The risk level is based on risks to the environment. 

12.4.11 Risks associated with outside hazards 

12.4.11.1 Forest fires 

Several forest fires have occurred in previous years near the project site. Forest fires can result from human activity, 

but the most common cause is lightning. 

Preventive and control measures 

The following preventive and control measures will be implemented to reduce the impact of forest fires: 

─ Removal of peat down to the bedrock, over a 35-metre radius around the ore processing facilities, the mine 

water treatment plant, and the explosives storage site. 

─ Clearing the site of undergrowth. 

─ Implementation of a regular inspection program. 

─ Raising staff awareness of the issue of forest fires. 

─ Agreement reached with SOPFEU. 

─ Regular review of fire hazard information provided by SOPFEU. 

─ A water reserve for fire protection. 

─ Water supply network with a fire hydrant. 

─ Training of a brigade to combat forest fires. 

─ Maintaining an emergency response plan that includes a procedure for responding to forest fires. 

Probability of occurrence 

Given the history of forest fires in the project area, the probability of occurrence is considered high. 

Severity 

A forest fire threatening the facilities could result in serious injury to emergency personnel and significant damage 

to the infrastructure if the fire were to reach it. However, this will be minimized due to the mitigation measures in 

place. 

The impact on environmental components will vary depending on the scale of the fire and how it spreads. 
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Potential impact on vegetation 

There are several types of fire, each with different impacts on terrestrial vegetation: 

─ Crown fires burn trees along their entire length right up to the top. These are the most intense and dangerous of 

all wildfires. 

─ Surface fires burn only the litter and humus. These are the easiest fires to put out and the ones that cause the 

least damage to forests. 

─ Ground fires (sometimes known as underground fires or deep fires) occur in large accumulations of humus, 

peat, and other similar dead plant matter that become dry enough to burn. These fires move very slowly, but can 

be difficult to extinguish completely. Sometimes, particularly during long periods of drought, such fires burn 

deep underground throughout the winter and resurface when spring arrives. 

In the event of a fire, the anticipated impacts would mainly include vegetation mortality, disruptions to forest 

development, and the relatively long-term loss of plant habitats or species that support the presence of several 

wildlife species. Vegetation fires affect the ecological role of forests at every level: species, stand, and landscape. 

Potential impact on terrestrial wildlife and avian fauna and their habitats 

Fires have an impact on terrestrial wildlife and avian species, whose need for shelter and food forces them to move 

as the type of forest changes. Closely linked to the vegetation of its habitat, terrestrial wildlife responds to fire by 

fleeing and avoiding the area, both during the event and in the wake of changes to the vegetation cover. 

In the event of a fire, the anticipated impacts on terrestrial wildlife and avian fauna include potential mortality 

during the rearing season, a reduction in the availability of foraging areas and shelter when habitats are disturbed, 

and the destruction of eggs during the nesting season. 

Potential impact on water environments 

A fire could affect water quality by introducing particulate matter and other contaminants into the water and causing 

them to spread. 

Potential impact on herpetofauna and its habitat 

Forest fires have an impact on herpetofauna, whose need for shelter and food forces them to move as the type of 

forest changes. Closely linked to the vegetation of its habitat, herpetofauna responds to fire by fleeing and avoiding 

the area, both during the event and in the wake of changes to the vegetation cover. 

In the event of a fire, the anticipated impacts on herpetofauna include potential mortality and the destruction of eggs 

during the incubation period, as well as a reduction in the availability of feeding grounds and shelter when habitats 

are disturbed. 

In view of the above, the severity is considered moderate. 
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Estimation of the risk level 

Table 12-32 Forest fire risk level 

Probability of occurrence Severity level Risk level 

High Moderate High 

The risk level is based on the risk to property and the environment. 

12.4.11.2 Extreme weather conditions 

Unusual, or even extreme, weather conditions may occur. These could include strong winds, heavy snowfall, periods 

of freezing rain, lightning, etc. 

Preventive and control measures 

The following preventive and mitigation measures will be implemented to reduce the risks associated with extreme 

weather conditions: 

─ Design of infrastructure in compliance with applicable laws, regulations, and codes. 

─ Emergency generators on site. 

─ Spare electrical parts on site. 

─ Emergency response plan covering evacuation procedures for the mine area. 

Probability of occurrence 

Extreme weather conditions may occur. However, these would be exceptional situations. The probability of 

occurrence is therefore considered very low. 

Severity 

The consequences of such conditions can vary, but could include significant damage to infrastructure and power 

lines, leaving the site without electricity for an extended period and causing a major disruption to operations. Such a 

situation might require the evacuation of mine workers for their own safety. 

The severity level is considered high. 

Estimation of the risk level 

Table 12-33 Risk level for extreme weather conditions 

Probability of occurrence Severity level Risk level 

Very low High Moderate 

The risk level is based on the risk to people, the environment, and property. 
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12.4.12 Summary of risks 

The technological risks identified in the preceding sections are summarized in Table 12-34. 

Table 12-34 Summary of technological risks  

Number Risk Probability Severity Risk level 

1 Pit flooding Moderate Moderate Moderate 

2 Rockfall and landslide Low High Moderate 

3 Underground mine flooding Low Moderate Moderate 

4 Fire in the mine Moderate Moderate Moderate 

5 Underground subsidence Very low Very high Moderate 

6 Fire at ore processing facilities Low High Moderate 

7 
Environmentally non-compliant atmospheric 

discharge 
Moderate Low Moderate 

8 Chemical spill Low High Moderate 

9 Uncontrolled explosion Very low Very high Moderate 

10 Theft of explosive materials Very low Very high Moderate 

11 Petroleum product spill High Moderate High 

12 
Fires and/or explosions of petroleum 

products 
Very low Very high Moderate 

13 Oil and grease spill Low Low Low 

14 Fire involving a CNG tank Very low High Moderate 

15 Explosion involving a CNG tank Very low Very high Moderate 

16 Discharge of raw effluent Low High Moderate 

17 Collapse of a stockpile Low High Moderate 

18 Failure of a retention structure Very low Very high Moderate 

19 Accident involving hazardous materials Low High Moderate 

20 
Accident involving a truck carrying ore 

concentrate. 
Low Low Low 

21 Forest fires High Moderate High 

22 Extreme weather conditions Very low High Moderate 
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12.5 Quantitative assessment of consequences 

12.5.1 Incident involving hazardous materials 

As part of the risk analysis of major technological accidents associated with the project, a modelling exercise was 

performed to assess the consequences of accidents involving CNG and ammonium nitrate emulsion  

(Appendix 12-2). These are two substances present on the site during the operations phase in concentrations and 

quantities exceeding the RUE thresholds and posing a high risk of significant consequences. 

12.5.1.1 Methodology 

The methodology used and the parameters employed in the modelling are described in detail in the modelling report 

included in Appendix 12-2. 

The PHAST (Process Hazard Analysis Software Tool) model, version 7.2, was used to perform the CNG 

consequence modelling. The PHAST model was developed by DNV GL based on a publication by the Dutch 

committee for disaster prevention. Analytical models included in PHAST for release, dispersion, and explosions of 

gaseous and liquid hazardous materials include flow and spray discharge, pool evaporation, vapour cloud dispersion, 

vapour cloud explosion, heat flux of fires (jet fires, pool fires, and boiling liquid expanding vapour explosion), and 

vessel rupture. 

Version 7.2 of PHAST is unable to model explosions involving solid or semi-solid materials such as ammonium 

nitrate emulsion. It is limited to the assessment of substances in liquid or gaseous form. Therefore, the Kingery-

Bulmash blast parameter calculation for a hemispherical free field air-blast was employed. 

12.5.1.2 Flammability range 

The emission of CNG is a fire or explosion hazard under the following conditions: 

─ presence of a flammable substance; 

─ presence of an oxidizer (oxygen/air); 

─ presence of an ignition source (spark/high heat). 

The flammable or explosive range is defined by the lower flammability limit (LFL) and the upper flammability limit 

(UFL). At concentrations below the CNG lower flammability limit (40,321 ppm), the mixture is too lean to burn. 

12.5.1.3 Overpressure effect 

The overpressure levels normally evaluated to determine the consequences of an explosion accident are shown in 

Table 12-35. 

Impact distances were assessed for a 1 psi overpressure explosion. This would result in partial demolition of 

buildings (rendering them unusable with 90% of the windows broken) and is considered the threshold for minor 

damage to structures. This threshold is also the level at which irreversible effects can occur and is considered the 

zone of significant danger to human life. This is the threshold for emergency planning recommended by CRAIM, 
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the Conseil pour la réduction des accidents industriels majeurs [Council for the reduction of major industrial 

accidents]. 

Table 12-35 Thresholds of overpressure effects 

Overpressure 
Effects on structures Effects on humans 

kPa Psi 

2.1 0.3 

Safe distance (0.95 probability of no serious 

damage below this value); damage limited to 

the ceilings of houses; 10% windows breaking. 

Effect thresholds delimiting the area of indirect 

effects of windows breaking on humans. 

6.9 1 

Partial demolition of houses making them 

uninhabitable, 90% of windows broken, 

threshold for slight damage to structures. 

Thresholds of irreversible effects delimiting 

the “zone of significant danger to human life.” 

13.8 2 
Partial collapse of ceilings and walls of houses. 

Possible damage to large hydrocarbon tanks. 

Thresholds of lethal effects delimiting the 

“zone of serious danger to human life.” 

20.7 3 

The steel structures of the buildings are 

deformed and torn from their foundations, 

threshold of significant destruction of 

windows, thresholds of domino effects. 

Thresholds of lethal effects delimiting the 

“zone of very serious danger to human life.” 

 

12.5.1.4 Thermal exposure 

The thermal exposure that can be experienced by people exposed to a fire depends on several factors and will vary 

between individuals. It is usually quantified by limiting the physical calculations to the fire source, i.e., the thermal 

radiation flux (kW/m2) and the exposure time (seconds) of individuals. The exposure time may be limited by the 

duration of the fire and/or the reaction time of the exposed individuals. 

The various thermal exposure thresholds are presented in Table 12-36. 

Table 12-36 Thermal exposure thresholds 

Flux 

(kW/m2) 

Load 

(kW/m2)4/3.s 
Effects on structures Effects on humans 

3 600 n/a 

Thresholds of irreversible effects delimiting 

the “zone of significant danger to human 

life.” 

5 1,000 
Threshold of significant destruction of 

windows. 

Second-degree burns after 40 seconds, 

threshold of lethal effects delimiting the 

“zone of serious danger for human life.” 

8 1,800 

Threshold of domino effects and 

corresponding to the threshold of serious 

damage on structures. 

Thresholds of lethal effects delimiting the 

“zone of very serious dangers to human life.” 

n/a: not applicable. 

The impact distances were evaluated at a thermal radiation of 5 kW/m2 since at this level there is a significant 

destruction of glass and it is the threshold of lethal effects delimiting the zone of serious danger for human life 

(second-degree burns after 40 seconds). This is the threshold for emergency planning recommended by CRAIM. 
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12.5.1.5 Domino effect 

CRAIM defines a domino effect as follows: “A first incident which, by its consequences, may generate or result in 

other event(s) or accident(s) whose consequences will add to the first, either inside or outside the site.” Domino 

effects are a chain reaction following a first accident resulting from the relative proximity of equipment. 

To trigger a second event, the consequences resulting from the first accident must reach certain thresholds that are 

damaging to the nearby equipment. The thresholds used to evaluate domino effects are those provided in the 

CRAIM guide, i.e., 20.7 kPa (3 psi) for overpressure and 8 kW/m2 for thermal radiation. 

12.5.1.6 Assessed scenarios 

Compressed natural gas 

It should be noted that there are plans to install three 11,700 m³ CNG trailers at two locations on the site, bringing 

the total to six trailers. Each trailer is divided into four tanks, each with a capacity of 2,925 m³. 

The following scenarios were considered: 

─ Worst-case scenario: Catastrophic failure of a CNG tank (a tank in a trailer). 

─ Alternative scenario: A leak from a 0,5 cm opening in a CNG tank. 

─ Domino effect: Given the proximity between the four tanks that make up one trailer and the other two trailers, 

two domino effects were considered, namely: 

▪ A domino effect on the four tanks of the same trailer; 

▪ A domino effect on the tanks of the three trailers (12 tanks). 

Ammonium nitrate 

The following scenario was selected for the assessment of the consequences of storing ammonium nitrate emulsion: 

─ Worst-case scenario: Explosion of the entire stock of ammonium nitrate emulsion stored in the surface storage 

facility (30,000 kg). 

12.5.1.7 Modelling results (impact distances) 

Compressed natural gas 

Worst-case scenario 

The scenario involving a CNG tank, which has the greatest impact distance, is the worst-case scenario (complete 

emptying of the tank). In such a scenario, the greatest calculated impact distances are: 

─ 1,425 m for thermal radiation of 5 kW/m2; 

─ 1,313 m for a 1 psi. overpressure. 
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Alternative scenario 

With regard to the alternative scenario assessed (a leak escaping from a 0,5 cm diameter hole in a CNG tank), the 

calculated impact distances for the thermal effect and overpressure are 16 and 17 metres respectively. 

Domino effect 

The impact distances calculated for the domino effect thresholds are: 

─ 1,119 m for thermal radiation; 

─ 667 m for overpressure. 

As a result, the explosion of a CNG tank in a trailer would cause the other tanks in that trailer to explode, as well as 

the trailers nearby. 

If one of the two trailers explodes (four tanks), the maximum impact distances calculated are: 

─ 2,120 m for thermal radiation of 5 kW/m2; 

─ 2,084 m for a 1 psi. overpressure. 

For the explosion of the tanks on the three trailers, i.e., 12 tanks, the maximum impact distances calculated are: 

─ 2,890 m for thermal radiation of 5 kW/m2; 

─ 3,006 m for a 1 psi. overpressure. 

The explosion of all 12 tanks is quantified as the most catastrophic scenario for this product. 

Summary of calculated maximum impact distances 

Table 12-37 Maximum impact distances calculated for different scenarios involving CNG (emergency 

planning thresholds) 

Scenario Effect 
Impact distance  

(m) 

Worst case (1 tank) Thermal 1,425 

Overpressure  1,313 

Alternative (1 tank) Thermal 16 

Overpressure  17 

Domino effect (4 tanks) Thermal 2,120 

Overpressure  2,084 

Domino effect (12 tanks) Thermal 2,890 

Overpressure  3,006 

Further details on the various scenarios assessed and the impact distances calculated for CNG are presented in the 

modelling report included in Appendix 12-2). The figures used to visualize these distances on a map of the site are 

also presented in this appendix. 
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Maps 3, 5 and 7 in Appendix 12‑2 show the calculated impact distances for the domino‑effect thresholds. It appears 

that, in the event of an incident involving one or more CNG tanks on the same trailer, the trailers present at the other 

location, as well as the diesel storage tank, would fall within the domino‑effect zone. It should be noted, however, 

that the presence of infrastructure between the tanks may provide attenuation of the overpressure wave, which was 

not taken into account in the analysis. 

Ammonium nitrate 

The explosion of an ammonium nitrate emulsion tank would cause all tanks stored in the surface depot to explode, 

resulting in the explosion of 30,000 kg of emulsion. This scenario is the most catastrophic for this product. The 

calculated blast wave for 1 psi and resulting from this scenario extends over a distance of 648 m around  the storage 

site. 

Further details are provided in the modelling report included in Appendix 12-2. 

12.5.1.8 Potential impacts on sensitive environments 

Several sensitive environments could be affected by an accident involving compressed natural gas or ammonium 

nitrate. 

Incidents involving CNG would have major impacts on buildings and infrastructure and would therefore require the 

evacuation of all workers present on site. 

An explosion could also affect the stability of nearby waste rock piles or retention structures. The explosion and 

subsequent incidents could impact nearby lakes and watercourses (L01, L07, L02, L12, L61, L219, L220, CE11 and 

L27), as well as the wetlands surrounding the site. Ultimately, the impact could extend to fishing areas located west 

of the site. 

An explosion involving ammonium nitrate emulsion would, in turn, have major impacts on explosive storage and 

handling facilities and would require the evacuation of workers in the affected area. It would also impact lakes L27 

and L207, as well as wetlands and fishing areas located near the explosives facility. 

12.5.2 Failure of a retention structure 

A breach study of the Lake L01 water retention structures (the east and west pit dikes) was conducted by 

AtkinsRéalis. It is presented in Appendix 12‑2, where the methodology used is described. The following sections 

summarize the results of this study. 

The failure of the western dike of Lake L01 would have an impact on the open pit. Since this scenario has no impact 

outside the PMET property, the failure assessment did not quantitatively assess the water level that would be 

reached in the pit. 

The failure of the dike located west of Lake L01 is the scenario with the greatest impact on people and the 

environment. 

Table 12-38 shows water levels and arrival times at various sensitive points in the event of a breach of the west dike, 

for the scenario involving favourable weather conditions. 
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Table 12-38  Water levels and wave arrival times at various sensitive points for the scenario involving 

favourable weather conditions 

Affected environment 

Distance from the 

dike  

(km) 

Maximum water 

level  

(m) 

Wave arrival time  

(h) 

Time to reach 

maximum level (h) 

Lake L01 dike 0.0 5.6 <1 <1 

Effluent into the environment 0.5 1.4 <1 <1 

Watercourse CE15 1.5 2.3 <1 1.4 

Lake L027 inflow 2.5 1.3 <1 2.2 

Cottages  13.5 0.6 12 96 

Table 12-39 shows water levels and arrival times at various critical points in the event of a breach of the west dike, 

for the scenario involving worsening weather conditions. 

Table 12-39  Water levels and wave arrival times at various sensitive points for the scenario involving 

worsening weather conditions 

Affected environment 

Distance from the 

dike  

(km) 

Maximum water 

level  

(m) 

Wave arrival time  

(h) 

Time to reach 

maximum level (h) 

Lake L01 dike 0.0 7.0 <1 <1 

Effluent into the environment 0.5 2.1 <1 <1 

Watercourse CE15 1.5 2.8 <1 <1 

Lake L027 inflow 2.5 1.1 <1 24 

Cottages  13.5 1.1 4 27 

Further details on the results of the failure assessment and figures illustrating these results are presented in  

Appendix 12-1. 

12.5.2.1 Potential impacts on sensitive environments 

In the event of a breach of the east dike, the open pit would need to be evacuated. However, the water could be 

contained within the pit. 

In the event of a breach of the west dike, the resulting flood wave could reach the natural environment outside the 

site over a distance exceeding 13,5 km. A cabin located on the west side of Lake L27 would be reached by the flood 

wave within 4 to 12 hours, and water depths could reach up to 1,1 m. 

12.6 Risk management program 

To ensure the safety of workers, the public, and the environment during mining activities, a risk management 

program will be established. The main features of this program will be as follows: 

─ implementation of an environmental and health and safety management system; 

─ environmental monitoring during the construction and operation phases; 

─ development of standard operating procedures; 
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─ setting up an equipment maintenance program and a periodic inspection program; 

─ training workers, particularly on the operation of equipment, the risks inherent in activities, as well as safe work 

methods and personal protective equipment; 

─ visual identification system for stored chemicals, piping, and connections to loading and unloading areas; 

─ safe storage of chemicals; 

─ investigation of accidents and incidents to determine causes and implement corrective actions; 

─ rigorous change management process. 

Accordingly, policies have been developed. These are environmental policies and health and safety policies. These 

are available in PMET’s internal documentation. 

12.7 Preliminary emergency response plan (ERP) 

An ERP is an indispensable tool to ensure a quick and effective response when an emergency situation arises. A 

preliminary plan has been developed for the project and is presented in Appendix 12-3. 

The emergency response plan will be provided to internal stakeholders, updated annually, readily available in 

emergency situations, and easy to consult. It will provide a link between municipal/regional authorities and the 

project operations team. 

Response measures will be in accordance with applicable regulations and industry best practices. When required, 

this plan will be revised and adapted to any new activity on the site. 
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13 Preliminary monitoring and follow-up 

program 

In connection with activities relating to the construction, operation and closure phases of the Shaakichiuwaanaan 

project (the Project), PMET Resources Inc. (PMET) will allocate the necessary human and financial resources to 

implement the project’s environmental monitoring and follow-up program. The following sections outline the 

activities proposed for the program. 

13.1 Environmental monitoring 

The project will be subject to environmental monitoring to ensure that the proponent complies with its 

environmental commitments and obligations, as well as with applicable laws, regulations, and conditions. A due 

diligence review will be carried out to ensure compliance with the specific provisions set out in the government 

decree and with all contractual conditions included in the plans and specifications. The implementation of the 

mitigation measures and commitments set out in the impact assessment, as well as in the addenda submitted in 

response to questions and comments from the MELCCFP and IAAC or any other authority, will also be monitored 

as part of this monitoring process. This will begin as soon as work starts on site, continue throughout the 

construction phase, and remain in place until the environment has been rehabilitated. 

A key part of the program is to ensure that all the necessary applications for authorizations and permits have been 

submitted to the relevant authorities and that these authorizations or permits have been issued before work begins. 

In collaboration with the main contractor, the site managers, and the environmental supervisor will organize a kick-

off meeting at the start of the work. One of the main aims of this meeting will be to inform and raise awareness 

among site staff about the environmental monitoring program and the safety measures applicable during the work 

and monitoring activities. In general, the environmental supervisor will carry out regular inspections of work areas, 

ensure strict compliance with commitments, obligations, measures, and requirements, assess the effectiveness of the 

measures implemented, and record any non-compliance observed. The findings will be forwarded to the site 

manager so that preventive and corrective measures can be implemented promptly, if necessary. The supervisor will 

also ensure that any spill is reported immediately to the relevant authorities. 

During the work, mitigation measures will be strictly adhered to, particularly when carrying out work near sensitive 

areas, watercourses, or bodies of water. Particular attention will be paid to emissions of suspended solids in the 

water and to the detection of any accidental spills of petroleum products. Photographs will be taken to document 

how the work is carried out. 

The restoration work carried out during the site’s closure will also be subject to appropriate monitoring, based on the 

requirements applied during the construction phase. 

The main activities included in the environmental monitoring program include: 

─ Following up and supervising all actions that require preventive, mitigation or corrective measures. 
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─ Ensuring that work is carried out in compliance with laws, regulations, and the terms of authorizations and 

permits, and establishing mechanisms to track potential non-compliance (protection of water environments, air 

quality, management of residual and hazardous materials, etc.). 

─ Monitoring the construction of ponds and the management of excavated soil. 

─ Monitoring retaining structures during the operations phase. 

─ Ensuring that work areas are properly marked off and preventing machinery from encroaching on them. 

─ Providing environmental support and raising worker awareness of the impacts of their activities. 

─ Ensuring compliance with refuelling procedures for petroleum-powered equipment. 

─ Verifying the presence and effectiveness of containment measures for fuel tanks on mobile equipment (pumps, 

generators, etc.). 

─ Overseeing and following up on procedures for accidental spills, including managing the temporary storage of 

contaminated soil, if necessary. 

─ Ensuring compliance with biological rest periods and the proper implementation of the environmental follow-up 

measures associated with the project. 

─ Ensuring that all necessary authorizations and permits have been obtained. In this regard, a consolidated list of 

the conditions and commitments resulting from the environmental impact assessment and the permits issued 

will be prepared and kept up to date. 

It is important to note that the proposed monitoring activities have been presented to the concerned Cree 

communities, and more specifically to the tallyman of trapline CH39. In addition, PMET commits to working 

collaboratively with the Cree communities to develop a land guardian program, whose members will be involved in 

monitoring and environmental follow-up activities. 

13.2 Environmental follow-up 

An environmental follow-up program will be implemented during the construction, operations, and closure phases 

of the project. The closure phase consists of two distinct periods: the post-operations sub-phase, which covers the 

interval between the cessation of production and the completion of restoration work, and the post-restoration 

sub-phase, which begins once restoration work is completed and continues until a condition deemed satisfactory for 

the protection of the receiving environment is achieved. 

The restoration program and related follow-up activities will be reviewed every five years, in accordance with the 

requirements of the Mining Act and the procedures set out in the Guide de préparation du plan de réaménagement 

et de restauration des sites miniers au Québec [“Guide for preparing mine site reclamation and restoration plans in 

Quebec”] (MRNF, 2024). 

This environmental follow-up program will be adjusted in accordance with the conditions set forth in the permits 

issued for the project. Its purpose is to detect and document any environmental changes from the reference state, 

whether or not they are attributable to the project, to verify the accuracy of the impact assessment, and to evaluate 

the effectiveness of the mitigation measures outlined in the EIA. 
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Throughout the various stages of the project, the proposed follow-up will focus on, but not be limited to, the 

following aspects: 

─ follow-ups associated with mining operations; 

─ follow-ups associated with the physical environment; 

─ follow-ups associated with the biological environment; 

─ follow-ups associated with the social environment; 

─ other follow-ups associated with habitat compensation projects; 

─ the annual monitoring and follow-up report; 

─ the follow-up calendar. 

The following sections outline the various aspects of the overall environmental follow-up program. This program 

will be carried out in accordance with the relevant municipal and government requirements for the project. It is 

possible that the follow-ups may be adjusted based on the results obtained, or that additional follow-ups may be 

proposed as the project progresses. The overall schedule for environmental follow-ups is presented in 

Appendix 13‑1. 

13.2.1 Mining operations 

13.2.1.1 Geochemistry of ore, waste rock, and tailings 

As part of the activities related to the restoration plan, which must be updated every five years, a geochemical 

characterization of the tailings, waste rock, and ore will be conducted. This study will cover the sectors that are 

scheduled to begin operations within the next five years. This characterization will begin in the year prior to the 

renewal of the site restoration plan and will be based on the recommendations of the Guide de caractérisation des 

résidus miniers et du minerai [“Guide to the characterization of tailings and ore”] (MELCC, 2020a) to ensure that 

the tests meet expectations, particularly regarding the number of samples, the nature of the tests to be conducted, and 

the content of the reports presenting the results. The characterization of the ore, waste rock, and tailings will be 

completed by the end of the operations phase. 

Sampling plans 

Waste rock 

The sampling plan for the mine’s waste rock is set out below: 

─ Collect annual grab samples (approximately 2 kg each) annually from the waste rock pile, ensuring that there 

are at least one and no more than five samples per major waste rock lithology mined during the period. 

─ Ensure that the samples collected are visually representative of the various materials/lithologies placed on the 

stockpile within the allotted time and are reasonably distributed across the surface of the freshly placed 

materials (i.e., materials placed since the previous sampling). 

  



 

WSP REFERENCE: CA0001724.3318 
MARCH 2026 
13-4 

PMET RESOURCES INC. 
SHAAKICHIUWAANAAN MINING PROJECT 
ENVIRONMENTAL IMPACT ASSESSMENT 

 

─ The schedule for sample collection may vary but should not exceed once a year. A recommended frequency for 

sample collection is twice a year. 

─ Samples must be collected by a certified geologist with experience in geochemistry who can confirm that the 

samples collected are representative. 

It should be noted that construction rock (if sourced from waste rock) will be subject to a standard operating 

procedure to confirm that it is non‑acid generating (non‑PAG). This procedure includes systematic sampling of 

waste rock potentially intended for construction activities and its analysis to ensure proper segregation between 

non‑PAG materials and those that are PAG.The amount of waste rock(i.e., truckloads/t) placed at each level of the 

mine’s rock stockpiles and/or used for construction purposes will be recorded by the mine planning department and 

reported to the mine geologist. This information will be provided to the project geochemist prior to the annual 

geochemical inspection of the site, so that the inspection can be planned and the annual report prepared. 

Tailings 

The sampling plan for the tailings is set out below: 

─ Collect tailings samples throughout each year, representative of the variability in the ore processed during the 

period covered by each sample; this number is subject to revision following analysis of the results. 

─ Sampling must be performed or supervised by a qualified person who can certify the samples (usually a 

geologist or an engineer). A detailed description of the sampling method must be documented. 

Testing program 

Samples of waste rock and tailings will undergo certain static tests at a laboratory accredited by the Centre 

d’expertise en analyse environnementale du Québec (CEAEQ) for the tests performed. This program consists of a 

set of standardized methods and specific tests designed to provide information on the acid-generating potential and 

metal mobility of the sampled mining materials. 

The following static tests are recommended for all samples collected: 

─ Analysis of the metallic composition in the solid phase according to method MA.200 - Met 1.2 

(MELCCFP, 2023a): Br, Ag, Al, As, B, Ba, Be, Bi, Ca, Cd, Co, Cr, Cu, F, Fe, Hg, K, Li, Mg, Mn, Mo, Na, Ni, 

P, Pb, Sb, Se, Si, Sn, Sr, Th, Ti, Tl, U, V, W and Zn; 

─ Acid-base balance (ABB), including total sulphur, sulphate (SO₄), total carbon (C), and total carbonate (CO₃), 

in accordance with standard MA.110 ACISOL 1.0 (MELCCFP, 2024). 

A subset of samples must be subjected to a leaching test. The subsets must include at least 50 % of the samples 

collected, ensuring that all samples with solid-phase metal concentrations (MA.200) exceed the respective criteria for 

Soil A, as outlined in the Guide de caractérisation des résidus miniers et du minerai [“Guide to the characterization 

of tailings and ore”] (MELCC, 2020a), are included in the selected subset. The following leaching tests must be 

carried out: 

─ Leaching test conducted using the synthetic precipitation leaching procedure (SPLP), which simulates acid rain 

in accordance with the MA method. 100-Lix.com.1.1 (MELCCFP, 2023b). 

─ Leaching test according to the CTEU-9 procedure, which uses a pH-neutral water leachate, in accordance with 

the MA method. 100-Lix.com.1.1 (MELCCFP, 2023b). 
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─ Leaching test in accordance with the TCLP (Toxicity Characteristic Leaching Procedure) using the  

MA method 100 - Lix.com.1.1 (MELCCFP, 2023b). 

─ Analysis of the following parameters in the leachate from the two leaching tests (SPLP, CTEU-9.): Ag, Al, As, 

B, Ba, Be, Bi, Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, Mn, Mo, Na, Ni, total P, Pb, Sb, Se, Si, Sn, Sr, Th, Ti, Tl, U, 

V, W, Zn, Hg, F, Cl, SO₄, PO₄, NO₂, NO₃, Br, pH, acidity, alkalinity, conductivity, carbonates, and 

bicarbonates. 

Frequency and duration of follow-up 

It is recommended that an annual site visit be carried out by a geologist with expertise in geochemistry to carry out: 

─ Sampling of waste rock and tailings, as described in Section 14.2.1.1, for geochemical analysis. 

─ A visual inspection of the rocks and tailings at the site, and any signs of acid rock drainage (ARD). 

Follow-up report 

The results of the geochemical tests will be interpreted internally by a certified professional and included annually in 

the site’s follow-up report. Every five years, a comprehensive report will be prepared that will present the results of 

sampling and ongoing follow-up of tailings and waste rock. Although it is recommended that a separate annual 

geochemical report be prepared by a geologist with expertise in geochemistry, it is also acceptable to include the 

results of the geochemical follow-up as part of other reporting requirements. 

13.2.1.2 Water management and retention structures 

A follow-up program for water retention structuresis required under Directive 019 on the mining industry 

(MELCCFP, 2025b). These follow-up activities will be carried out by PMET and will include all water management 

structures located on the project site. These structures will undergo routine visual inspections throughout the year 

(starting from the time of their construction), namely: 

─ Regular inspections, conducted on a weekly basis, consisting of a detailed visual examination of the dikes. 

─ A detailed seasonal visual inspection, conducted at least four times a year by a qualified person who has 

received appropriate training, consisting of a detailed examination of the relevant infrastructure components to 

ensure that there are no defects. The components to be inspected will include retaining structures, ditches, 

spillways, culverts, and pipelines. 

─ An annual statutory inspection conducted by a specialist in geotechnical engineering and structural design, 

which involves visually assessing the condition of the components whose proper functioning ensures the safety 

of the site. This inspection should ideally be performed in the spring, after the snow has melted but before 

vegetation begins to grow. An inspection report, accompanied by photographs, will be drawn up and sent to the 

Ministère. 

─ If necessary, a specific inspection will be conducted to track the progress of any abnormal observations noted 

during previous detailed or statutory inspections. 

These inspections will be carried out in accordance with best practices and in compliance with the requirements of 

Directive 019 on the mining industry (MELCCFP, 2025b). The details of these conditions will be set forth in the 

ministerial permits to be issued for the project.  
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13.2.1.3 Environmental incidents and accidents 

The project-related accident risk analysis, conducted as part of the environmental impact assessment (EIA) process, 

identified the incidents and accidents most likely to occur and that could have an impact on the environment. 

Accordingly, a preliminary emergency management plan has been developed and is included in the appendix 

(Appendix 12-3). 

The results of the analysis suggest that the events most likely to occur are those associated with spills of petroleum 

products, forest fires, and mine fires. A summary of the identified risks is presented in Section 12.4.12 of this report. 

Risk mitigation measures are listed for each of the risks identified in the previous chapter. In addition, Section 12.6 

of this report describes PMET’s risk management program. 

13.2.1.4 Residual and hazardous materials management 

Various types of residual and hazardous materials will be generated during the construction, operations and 

closure phases of the project. 

The follow-up measures implemented will aim to confirm that the volumes and types of non-hazardous residual 

materials estimated in the EIA are being adhered to, and that their treatment and sorting are carried out in 

accordance with the procedures established at the various sites authorized by the MELCCFP. 

The environmental team will follow up with employees to ensure that sorting and recycling methods are being 

properly implemented. The site environmental manager will conduct regular inspections of the storage areas and 

report any non-compliance observed to the relevant users and supervisors so that the required corrective actions can 

be taken. 

Additional follow-up will also ensure that cardboard waste is stored and reused to feed the on-site composter, and 

that the compost produced is used for progressive restoration work. 

PMET will ensure that the site is kept clean at all times. 

Outdoor trash cans will be emptied daily, containers will be kept tightly closed, and the team will ensure that no 

waste accumulates around the sorting centre facilities or in areas where trash cans are located. 

Lastly, the environmental manager will ensure compliance with the hazardous materials management plan—which 

must be developed prior to submitting the application for ministerial authorization—and will oversee the 

implementation of its requirements on site. 

13.2.1.5 Drinking water distribution network 

During the operations phase, the camp will have an accommodation capacity of 672 beds.To supply drinking water 

to the entire camp, PMET will draw surface water from Lake L308, located approximately 1.5 km from the camp. 

PMET will implement a drinking water quality testing program, conducted prior to the construction of the facilities 

to establish baseline conditions, and maintained throughout the operations phase. This follow-up will ensure that the 

water used to supply the camp meets applicable standards at all times and remains in compliance with public health 

requirements and those of the MELCCFP. 
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Location and number of sampling stations 

The locations and number of sampling stations (3 stations) are based on the Guide de caractérisation 

physicochimique de l’état initial du milieu aquatique avant l’implantation d’un projet industriel [“Guide to the 

physicochemical characterization of the baseline conditions of the aquatic environment prior to the implementation 

of an industrial project”] MDDELCC, 2017). The three stations will be spread out to cover the entire surface of the 

lake. 

Follow-up to establish the baseline water quality 

In accordance with the Guide de conception des installations de production d’eau potable, volume 1 [“Design guide 

for drinking water production facilities, volume 1”] (MDDELCC, 2015a), the water will undergo comprehensive 

analytical tests for 180 days, or 90 days if filtration is used. All parameters listed in Tables 6-1 (microbiological, 

inorganic, and physical parameters) and 6-2 (organic parameters) of the guide will be analyzed. The frequency of 

testing will vary depending on the parameters (see Tables 6-1 and 6-2 in the guide). 

Follow-up during the operations phase 

The sampling frequencies and the various physicochemical and biological parameters for drinking water samples are 

taken from the Regulation respecting the quality of drinking water (Q-2, r.40) and are presented in  

Table 13-1. 

Table 13-1 Sampling frequency and applicable physicochemical and biological parameters 

Substance Clients served 

Minimum 

number of 

samples 

Sampling period 

Total coliforms and E. coli 
21 to 1,000 

persons 
2 Monthly 

Some substances listed in 

Schedule 1 of the 

Regulation respecting the 

quality of drinking water1, 2 

21 1 
Annually, between July 1  

and October 1 

Nitrates + Nitrites 21 1 

During each of the quarters beginning on January 1, 

April 1, July 1, and October 1 respectively, with a 

minimum interval of two months between the dates 

of the samplings 

Lead and copper 501 and 5000 5 Annually, between July 1 and October 1 

Chlorites, chlorates³ All 1 During each of the quarters beginning on January 1, 

April 1, July 1, and October 1 respectively, with a 

minimum interval of two months between the dates 

of the samplings 
Trihalomethanes 21 and 5000 1 

Turbidity All 1 Monthly 

Notes: 1 Antimony, arsenic, barium, boron, bromates, cadmium, chromium, cyanides, fluorides, mercury, lead, selenium and 

uranium. 

 2 Iron and manganese will be added to this list since they are specifically targeted by the treatment being applied. 

 3 The pH must be measured at the time of sampling and recorded on the test request form. 
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13.2.1.6 Sewage water 

Given that workers will be present on site during the construction, operations and closure phases, the sewage 

treatment system will need to be monitored throughout these phases. 

The sewage treatment system to be installed at the project site will require regular follow-up to ensure that its 

components are functioning properly and to detect any defects that could lead to contamination. As mentioned in 

Chapter 5 (Section 5.4.7) of this EIA, the sewage treatment system will consist of a modular biological treatment 

system combining primary sedimentation, biofiltration, and UV disinfection. An analysis program for the proposed 

system will be developed in accordance with the MELCCFP’s requirements, specifying the parameters to be 

analyzed and the sampling frequency. This analysis program will be finalized upon receipt of the ministerial 

authorization for the sewage system to be issued for the project. 

Test results will be sent to a laboratory accredited by the MELCCFP, when required for the relevant parameter. It 

should be noted that treatment targets will be established during the authorization process. These standards will be 

based on the final treatment units selected and the Guide pour l’établissement des normes de rejet d’une installation 

de traitement des eaux usées d’origine domestique [“Guide for establishing discharge standards for domestic 

wastewater treatment facilities”] (MELCC, 2020b). 

Ultimately, the sewage treatment process will generate sewage sludge, which will be dewatered on site and then 

transported by a specialized contractor to a facility authorized to manage it. 

13.2.2 Physical environment 

13.2.2.1 Ambient air 

The ambient air quality follow-up program will have two components: one focusing on emissions from diffuse 

sources and the other on emissions from stationary sources. 

Emissions from diffuse sources 

The objective of the ambient air quality follow-up program for emissions from diffuse sources is to measure the 

impact of mining activities on air quality and to determine whether these activities comply with and are acceptable 

under applicable standards and criteria. 

During the construction phase, potential impacts will stem primarily from stripping and clearing, the construction of 

structures and infrastructure, as well as transportation and traffic on roads. The planned follow-up will ensure that 

air emissions comply with the limit values set by the standards and criteria and that mitigation measures (such as 

road watering using tank trucks) are effective. 
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During the operations phase, potential impacts will stem primarily from drilling and blasting activities, the transport 

of ore and waste rock, loading, crushing, and grinding operations, outdoor storage, and diesel engines. Directive 019 

on the mining industry does not specify the frequency of air quality follow-up—this is determined on a case-by-case 

basis. In this case, ambient air quality follow-up will begin as soon as operations start, using permanent sampling 

stations, and may be adjusted based on the results obtained. The locations of the sampling points will be determined 

based on the prevailing wind directions specific to the site, which will be obtained from data collected by the on-site 

weather station. The location will also be determined based on the results of the modelling and the position of the 

sensitive receptors. The exact location of the sampling stations will be specified when the construction permit 

application is submitted. 

The ambient air quality follow-up program for the project will cover all air emissions resulting from the project’s 

operations, namely: 

─ total suspended particulates (TSP) and fine particulate matter (PM2.5); 

─ crystalline silica dust; 

─ metals and metalloids. 

Sampling will be conducted in accordance with the methods set forth in the document, List of Designated Reference 

and Equivalent Methods (US EPA, 2024). The results of the tests will be compared to the standards set forth in the 

document, Normes et critères québécois de qualité de l’atmosphère, version 10 (Quebec standards and criteria for 

air quality, version 10) published by the Ministère de l’Environnement, de la Lutte contre les changements 

climatiques, de la Faune et des Parcs (MELCCFP, 2025a). If the tests show that an air quality standard has been 

exceeded, the situation will be investigated, and corrective measures will be taken as appropriate. Table 13-2 

summarizes the applicable standards for currently identified parameters to be assessed at the project site. 

Table 13-2 Air quality standards and criteria applicable to the parameters assessed at the project site 

Substance 
Type of particles 

in the standard 
Period 

Limit value1 

(µg/m³) 

Type of reference 

value 

Total suspended particulates (TSP) - 24 hours 120 Standard 

Fine particulate matter (PM2.5) 

 

- 

- 24 hours 30 Standard 

Silver (Ag) TSP 1 year 0.23 Standard 

Arsenic (As) TSP 1 year 0.003 Standard 

Barium (Ba) TSP 1 year 0.05 Standard 

Beryllium (Be) TSP 1 year 0.0004 Standard 

Cadmium (Cd) TSP 1 year 0.0036 Standard 

Cobalt (Co) TSP 1 year 0.1 Criteria 

Chromium [hexavalent chromium 

compounds (CrVI)] 

TSP 1 year 0.004 Standard 

Chromium [trivalent chromium 

compounds (CrIII)] 

TSP 1 year 0.1 Standard 

Copper (Cu) TSP 24 hours 2.5 Standard 

Mercury (Hg) TSP 1 year 0.005 Standard 



 

WSP REFERENCE: CA0001724.3318 
MARCH 2026 
13-10 

PMET RESOURCES INC. 
SHAAKICHIUWAANAAN MINING PROJECT 
ENVIRONMENTAL IMPACT ASSESSMENT 

 

Substance 
Type of particles 

in the standard 
Period 

Limit value1 

(µg/m³) 

Type of reference 

value 

Lithium (Li) TSP 1 hour 2 Criteria 

Magnesium (Mg) TSP 1 hour 24 Criteria 

Manganese (Mn) PM10 1 year 0.08 Criteria 

Nickel (Ni) PM10 24 hours 0.07 Standard 

Nickel (Ni) PM10 1 year 0.02 Standard 

Lead (Pb) TSP 1 year 0.1 Standard 

Antimony (Sb) TSP 1 year 0.17 Standard 

Selenium (Se) TSP 1 hour 2 Criteria 

Crystalline silica (SiO₂) PM10 1 hour 23 Criteria 

Crystalline silica (SiO₂) PM4 1 year 0.07 Criteria 

Tin (Sn) TSP 4 minutes 2 Criteria 

Tin (Sn) TSP 1 year 0.1 Criteria 

Titanium (Ti) PM10 24 hours 2.5 Criteria 

Vanadium (V) TSP 1 year 1 Standard 

Zinc (Zn) TSP 24 hours 2.5 Standard 

Notes: [1] MELCCFP, 2025a. Normes et critères québécois de qualité de l’atmosphère, version 10, Québec, Direction de la 

qualité de l’air et du climat, [online]. www.environnement.gouv.qc.ca/air/criteres/index.htm 

 

Emissions from stationary sources 

In addition to emissions from diffuse sources generated by general project activities, the ore processing and paste 

backfill plants will include various chimneys, each of which will be a stationary source of emissions. These 

emissions will also be monitored using the standard methods outlined in the Sampling Guide for Environmental 

Analysis – Booklet 4 – Sampling of Atmospheric Emissions from Stationary Sources (MDDELCC, 2016a). As 

stipulated by the Clean Air Regulation (CAR), sampling must begin no later than one year after the plants begin 

operations and must be repeated every three years. 

For each stationary emission source, as required by Directive 019 on the Mining Industry (MELCCFP, 2025b), the 

following information must be provided: 

─ the nature of contaminants, quantity emitted (MT/year), flow rate (m3/h), gas temperature (oC) and contaminant 

concentration (mg/Nm3); 

─ purification systems or measures taken to prevent, eliminate, or reduce the release of contaminants, and the 

percentage of efficiency; 

─ how and where dusts are stored, deposited, or disposed of (if dry dust collectors are used). 

Ambient air quality follow-up will end at the time of plant dismantling. 

http://www.environnement.gouv.qc.ca/air/criteres/index.htm
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13.2.2.2 Greenhouse gases 

Monitoring greenhouse gas (GHG) emissions is a legal requirement under the Regulation respecting mandatory 

reporting of certain emissions of contaminants into the atmosphere (RDOCECA) at the provincial level and the 

National Pollutant Release Inventory (NPRI) at the federal level. This requirement applies to the construction, 

operations and closure phases of a facility, provided that certain minimum thresholds are met. 

As part of the GHG estimates presented in the EIA, the following project activities have been identified as sources 

of GHG emissions and are therefore included in the GHG emissions follow-up: 

─ fuel consumption (diesel, gasoline, compressed natural gas) of machinery and equipment during the 

construction phase; 

─ fuel consumption (diesel, gasoline, compressed natural gas) of machinery and equipment during the operations phase; 

─ fuel consumption (diesel, compressed natural gas) from stationary sources during the construction and 

operations phases; 

─ electricity consumption from the grid. 

For each piece of equipment, the data obtained through the emission calculation protocols will be added up by converting 

CH₄, N₂O, and refrigerant emissions into CO₂ equivalents, using the global warming potential (GWP) of these gases. These 

GWP values are listed in the Guide de quantification des émissions de gaz à effet de serre [“Guide to quantifying greenhouse 

gas emissions”] (MELCCFP, 2025c). The emissions inventory will also comply with the reporting requirements of the 

Federal GHG Reporting Program. It will also include follow-up related to the federal government’s NPRI. 

Reports will be submitted through the electronic platforms of both levels of government, and the reports will be 

certified by a third party acting as an auditor. Every three years, in the interest of transparency, the auditing firm will 

be changed. At this time, it is not anticipated that the developer will be subject to the Cap-and-trade (C&T) system, 

as emissions from stationary sources are estimated to be below 25,000 t CO2 eq per year. 

13.2.2.3 Acoustic environment and vibrations 

The purpose of this follow-up is to assess changes in ambient noise, vibrations, and air overpressure that may result from 

project activities. It will be used to assess the effectiveness of the mitigation measures that have been implemented and, if 

necessary, to adjust them. Acoustic follow-up will also help identify the sources of noise responsible for noise levels that 

could cause disturbances or discomfort for workers and land users. As for monitoring vibrations and air overpressure, the 

goal will be to confirm compliance with applicable standards and, if necessary, to adjust the blasting plan. 

Acoustic environment 

According to Directive 019 on the mining industry (MELCCFP, 2025b), the operator of a mine under construction 

or in operation must establish a self-monitoring program to track noise levels associated with construction and 

operations. In addition, the assessment of ambient noise must be conducted in accordance with the requirements of 

the new guidelines (MELCCFP, 2026)1. During construction, these standards must be supplemented by the Lignes 

directrices relativement aux niveaux sonores provenant d’un chantier de construction industriel [“Guidelines on 

noise levels from industrial construction sites”] (MDDELCC 2015b).  

 

 

1  Directive 019 respecting the mining industry refers to Instruction Note 98-01 (NI 98-01). However, NI 98-01 was recently 

(January 2026) replaced by the Environmental Noise Management Guidelines. 
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At the federal level, Health Canada recommends assessing the impacts of noise on human health based on changes 

in the percentage of the population experiencing significant annoyance (% HA) by type of noise (tonal noise, impact 

noise, etc.) (Health Canada, 2017). 

Frequency and duration of the follow-up 

Noise levels are monitored at least once at the start of each major phase of construction work. The sampling period 

for a noise monitoring study covers a 12-hour workday (between 7 a.m. and 7 p.m.) and is used to determine the 

daytime assessment noise level as defined in the technical guidelines. The need for additional noise monitoring 

during any of the construction phases is assessed based on the baseline noise level, measured over a 12-hour period, 

obtained during the initial noise monitoring for each phase of the work. In addition, should there be a change in 

work methods or the addition of new equipment, these changes will be subject to a new noise follow-up assessment. 

Measurements are taken between May and October. 

During operations, noise levels are monitored twice per season, between May and October, on a day that is 

representative of the project’s activity. The first measurement is taken at the start of the season, and the second is 

taken when an operational change occurs that is likely to result in a significant change in noise levels. Each acoustic 

monitoring session lasts 24 hours. 

At the monitoring station, noise measurements are taken every five seconds. The exact location of the monitoring 

stations will be specified at the time the construction authorization application is submitted. These measures take 

into account the average noise level (A- and C-weighted) as well as the maximum level observed. A more detailed 

analysis by frequency band is also performed to better characterize the sounds. Based on this data, statistics are 

generated every hour to provide an overview of noise trends. Audio recordings and audio signals are also stored, 

making it easier to identify the source of the noise heard, whether they are traffic-related, human activity, impact 

noises, or ambient sounds. Lastly, the GPS coordinates of the measurement point are recorded to accurately locate 

each data point. 

The proponent must also maintain a record of noise-related complaints and submit it to the Ministère upon request. 

For each complaint, specific information must be recorded and kept for a period of five years. 

Report 

An annual report is prepared summarizing the results of the measurements and data processing, including the sound 

levels measured with or without recording, in third-octave frequency bands, and sound levels as needed. 

During the construction period, the report also provides the following information: 

─ the date of the noise measurements; 

─ the exact sampling period and position; 

─ hourly weather conditions: 

▪ temperature; 

▪ wind speed and direction; 

▪ relative humidity; 
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▪ road conditions (dry or wet); 

▪ precipitation; 

─ noise levels measured without recording (ambient noise): LAeq-1h, LCeq-1h, Ld(7 a.m. to 10 p.m.), Ln(10 p.m. to 7 a.m.), Ldn, 

LAF1-1h, LAF10-1h, LAF50-1h, LAF90-1h, LAF95-1h, and LAFTmax5; 

─ the hourly linear equivalent continuous sound pressure levels measured in third-octave bands (LZeq,1h (1/3 oct.)) 

will be provided; 

─ sound levels measured and recorded (specific noise): LAeq-1h; 

─ the assessment of hourly noise levels and the necessary corrective measures: 

▪ equivalent sound level of the specific noise: LAeq-1h; 

▪ corrective terms (KI, KT and KS); 

▪ profiles of the LAeq-5s and LAeq-1h sound levels and wind speed; 

▪ an assessment of the percentage of people who are highly annoyed (HA); 

▪ analysis of the results against the specified limits; 

▪ the additional mitigation measures that have been implemented in the event that limits are exceeded. 

During the operations phase, an annual report is prepared. It contains the same information as that provided during 

the construction phase, with the following exceptions: 

─ noise levels measured without recording (ambient noise): LAeq, 24 h, LAeq, 12h (7 a.m. to 7 p.m.), LAeq, 12h (7 p.m. to 7 a.m.), LCeq 

24h, LAeq-1h, LCeq-1h, Ld(7 a.m. to 10 p.m.), Ln(10 p.m. to 7 a.m.), Ldn, LAF10-1h, LAF50-1h, LAF90-1h, LAF95-1h, and LAFTmax5; 

─ sound levels measured and recorded (specific noise): LAeq-1h, LCeq-1h. 

The report must also include any complaints received. 

Vibrations 

A program for the self-monitoring of blasting operations and vibration monitoring has been developed to meet the 

requirements of Directive 019 (2025 version). Given the proximity of the work camp (less than 1 km away), this 

program aims to protect workers, land users, critical infrastructure, and aquatic habitats from the potential effects of 

ground vibrations and air overpressure. The main objectives are to: 

─ ensure that blasting complies with regulatory standards; 

─ minimize impacts on sensitive receptors (human and aquatic); 

─ ensure transparency by setting up a communication program. 

Frequency and duration of the follow-up 

As specified in Section 3.4.3 of Directive 019 on the mining industry (MELCCFP, 2025b), PMET will comply with 

the requirements regarding ground vibrations and air pressure surges, namely: 

─ the maximum permissible particle velocity during blasting, which is 12.7 mm/s, measured at the point of 

impact; 
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─ the maximum air overpressure, which is 128 linear decibels, measured at the point of impact, except for water 

supply wells; 

─ that no mineral substances are projected outside the mine site; 

─ that clear communication will be maintained with local residents and workers regarding blasting schedules. 

Vibration monitoring is performed during every blasting operation. The measured parameters include, in particular, 

the frequency and peak velocity of the particles, which are systematically compared to the applicable maximum 

limit.  

The results are recorded in a database and kept for a minimum of five years. If regulatory thresholds are exceeded or 

emissions are observed outside the site, the MELCCFP is notified immediately, and appropriate corrective measures 

are taken. 

Additional follow-up is conducted in the aquatic environment. A hydrophone will be installed in Lake L01, located 

near the pit, to measure pressure changes caused by the detonations. The data collected is used to verify compliance 

with the 100 kPa threshold established by federal standards (Wright and Hopky, 1998) for fish protection and, if 

necessary, to adjust the propagation calculations based on observed conditions. The follow-up program also takes 

into account the protection of potential spawning grounds in Lake L01 and the surrounding watercourses and water 

bodies, for which a limit of 13 mm/s is enforced during the egg incubation period of salmonids (August 31 to June 

1) and other species of interest (April 15 to June 1). 

Report 

All collected data, including vibration measurements, air overpressure readings, weather conditions, blasting 

parameters, and quality control results, are recorded in a specific logbook and kept for a minimum of five years. 

This logbook must include: 

─ the identity of the person responsible for the measurements; 

─ the geographic coordinates of the measurement points and the affected residences; 

─ the technical specifications of the instruments used and the date of their last calibration; 

─ the observed weather conditions and any relevant observations related to the context of the measurements; 

─ the dates and times of the measurements; 

─ a statement confirming that all procedures were performed in accordance with current monitoring protocols and 

best practices. 

The recorded data is used to verify the compliance of blasting operations, adjust prediction models, and optimize the 

planning of future operations. 

An annual summary of ground vibration and air overpressure results is included in the operational activity report 

submitted to the MELCCFP, in accordance with the requirements of Directive 019 (MELCCFP, 2025b). 
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13.2.2.4 Ambient light 

No specific follow-up is planned for ambient light, except for a follow-up of the mitigation measures presented in 

Appendix 8-2. 

13.2.2.5 Soil 

In accordance with the requirements of Section 3.12.2.1 of Directive 019 on the mining industry (MELCCFP, 

2025b) and Section 31.51 of the Environment Quality Act (EQA), soil characterizations of the mining site will be 

carried out prior to construction activities in order to establish baseline conditions for existing soil quality. Another 

characterization will be conducted prior to restoration work. The purpose of this assessment is to identify and limit 

potential contaminant emissions and, if necessary, to adjust the restoration work based on the results obtained. 

13.2.2.6 Hydrology 

Hydrological monitoring focuses primarily on variations in water volumes at the effluent, on the development of a 

diversion channel for waters from Lake L01, as well as on potential changes to the hydrological regimes of water 

bodies that may experience a reduction in water inputs as a result of watershed loss and groundwater drawdown. 

During the construction phase, water volumes in the receiving watercourse of the mine effluent, as well as effects on 

the watersheds of the affected water bodies, will gradually increase until the start‑up of mining operations. 

The environmental monitoring program applicable to construction activities will be implemented by the 

environmental monitor assigned to the site. The environmental monitor will ensure the rigorous implementation of 

the planned mitigation measures and compliance with these measures by all teams working on the site. 

Flow and Water Level Monitoring 

In order to assess the effects of the mining project on flows and water levels in watercourses within the study area, 

the following activities are proposed: 

─ The installation of six water‑level monitoring probes is planned in Lakes L308, L219, L01, L02 and L07, as 

well as in watercourse CE15 (Map 13‑1). Some of these probes will be installed at the same locations as those 

used during field campaigns conducted to establish baseline conditions, allowing for comparison of pre‑ and 

post‑project conditions. Additional probes will also be installed at strategic locations to more thoroughly 

document the Project’s potential impacts. Finally, one probe will be installed in a watercourse not affected by 

the mining project to serve as a reference site and to allow analysis of interannual variations independently of 

the Project’s influence. The probes will therefore be installed at the following locations: 

▪ Locations previously used for baseline conditions: 

– Lake L02 (LL13) 

– Lake L219 (LL9) 

– Lake L308 (LL10) 

– CE15 (LL5) 
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▪ New locations: 

 Lake L01 (eastern portion) 

 Lake L07 

─ Water‑level monitoring probes will be installed in the spring, after ice‑out of lakes and watercourses, and 

retrieved in the fall, prior to freeze‑up. This approach will allow documentation of periods of high hydrological 

activity, notably following snowmelt and during fall precipitation events, as well as summer low‑flow periods. 

─ Precipitation will be recorded continuously between the spring and fall monitoring campaigns using the 

meteorological station already in place at the mine site. These data will be used to interpret variations in water 

levels measured by the probes and to distinguish potential Project‑related effects from natural interannual 

variability in hydrological conditions. 

─ Flow measurements will be conducted at the locations where probes are installed in watercourses, or at lake 

outlets for probes located in lacustrine environments. These measurements, based on the determination of flow 

velocities to derive discharge, will be carried out twice per year: in the spring during probe installation and in 

the fall during probe removal. This frequency will provide data representative of contrasting hydraulic 

conditions, including both low‑ and high‑flow periods. 

Erosion Monitoring 

─ According to the hydraulic study conducted by Atkins Réalis (Appendix 8‑3), the opening of the diversion 

channel between Lake L01 and Lake L05 and the closure of watercourse CE01 (the natural outlet of Lake L01) 

could result in changes to received flow volumes (flooding risks) and generate downstream erosion. 

─ For a 1:2‑year return period (used for modelling purposes, as it is more frequent), erosion and deposition 

processes may occur in four sectors between the outlet of the diversion channel into watercourse CE05 and 

Lake L27 (Map 13‑1), namely: 

▪ in watercourse CE08, approximately 1.2 km downstream of the diversion channel outlet; 

▪ at the outlet of Lake L07, in watercourse CE11, approximately 2.2 km downstream of the diversion channel 

outlet; 

▪ in watercourse CE11, immediately upstream of Lake L10, approximately 2.9 km downstream of the 

diversion channel outlet; 

▪ in watercourse CE15, approximately midway between Lakes L10 and L27 and about 3.6 km downstream of 

the diversion channel outlet. 

Monitoring of field conditions in these four sectors is therefore planned to ensure the maintenance of their integrity 

and to confirm that the increase in flow does not adversely affect the stability of the watercourses. To this end, the 

following activities are planned: 

─ Site visits to the four potentially problematic sectors will be conducted on foot three times per year. In 

particular, one visit will take place immediately following snowmelt, which represents a period of high 

hydrological activity during which the effluent is expected to operate at maximum capacity and therefore 

constitutes a critical period from an erosion‑potential perspective. These visits may be carried out concurrently 

with hydrological monitoring, where feasible and relevant. 
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─ During each visit, photographic and descriptive documentation will be collected to record the condition of the 

watercourse, particularly the banks, at different times of the year. 

─ Attention will also be given to changes in hydraulic conditions unrelated to the Project, including, but not 

limited to, the formation or failure of beaver dams and the presence of woody debris accumulations. 

─ Field observations will be analyzed in conjunction with water‑level and flow data collected as part of the 

hydrological monitoring program, in order to establish relationships between measured hydraulic conditions and 

the morphodynamic evolution observed in the field. 

─ Should erosion phenomena be observed, the frequency of inspections may be increased to more closely 

document ongoing processes. Where applicable, localized bank‑stabilization measures, such as riprap, may be 

implemented. 

This monitoring will be carried out in Years 1 and 2, then in Years 5 and 6, as well as once at the end of site 

restoration activities. A monitoring report presenting the data collected, their analysis, and the associated 

conclusions will be prepared at the end of each monitoring period. 

No specific hydrological monitoring is planned during the closure phase, as the natural environment is expected to 

return to an equilibrium state comparable to that observed prior to Project implementation. 
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13.2.2.7 Mine effluent 

The purpose of monitoring mine effluent is to verify that the effluent quality complies with applicable standards and 

criteria at all times, as well as to collect the information needed to evaluate and interpret the results of biological 

follow-up (benthos and fish). This monitoring includes characterizing the mine effluent and conducting lethal and 

sublethal toxicity tests using samples taken from the effluent. 

In accordance with Directive 019 on the mining industry (MELCCFP, 2025b) and the Metal and Diamond Mining 

Effluent Regulations (MDMER), regular follow-up of the final effluent continues until the project proponent 

submits an application to transition to post-restoration follow-up. The provisions of Part 4 of the MDMER set forth 

the requirements that operating mines must meet to be recognized as closed. In addition, depending on the nature of 

the ore, the process, the tailings, or the environmental discharge objectives (EDOs), additional requirements 

applicable to the discharge point of the final effluent may be specified when the ministerial authorization is issued. 

A summary of the general parameters under assessment is presented below. 

Directive 019 

In accordance with Directive 019 on the mining industry (MELCCFP, 2025b), samples will be collected using the 

methods prescribed in Cahier 2 – Échantillonnage des rejets liquides [Booklet 2 – Sampling of liquid discharges] 

and its addendum, Types et méthodes d’échantillonnage [Sampling types and methods] (MDDELCC, 2016b). A 

grab sample or a 24-hour composite sample shall be collected daily, and the parameters listed in Table 3.3 of the 

directive (Table 13-3 below) shall be measured at the frequencies indicated. 

Sampling of the parameters associated with Columns II, III, and IV must be accompanied by measurements of flow 

rate and pH. The parameters in Columns III and IV must be sampled simultaneously with one of the samplings 

carried out for the parameters in Column II, and the parameters in Column IV must also be sampled at the same time 

as those in Column III. The prescribed frequencies are maintained until the start of post-operations follow-up. 

For the parameters in Columns II, III, and IV, for which testing is required on a tri-weekly, weekly, monthly, or 

quarterly basis, a minimum interval of 24 hours, 4 days, 15 days, and 45 days, respectively, must be observed 

between two measurements or two sampling campaigns. 
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Table 13-3 Sampling, analysis, and measurement frequencies for routine monitoring of the final 

effluent 

 

Frequency 

Column I Column II Column III Column IX 

Continuous1 3/wk. 1/wk. Another frequency 

Parameter pH TSS As Acute toxicity 

Rainbow trout 

(Oncorhynchus mykiss) 

and Daphnia 

(Daphnia magna) 

(1/month) 

Petroleum 

hydrocarbons C10-C50 

(1/quarter) 

Radium 226 (1/quarter) 

Flow rate Flow rate Cu 

 pH Fe 

  Ni 

  Pb 

  Zn 

  Total cyanides2 

  Ammoniacal nitrogen 

Notes:  1 For facilities generating more than 1,000 m³/day of effluent (annual average calculated based on days with effluent 

discharge), continuous measuring of pH and flow rate is required. 

 2 Applies only to the final effluent from facilities that use or have used cyanides in their processes. 

 

Metal and Diamond Mining Effluent Regulations (MDMER) 

Monitoring of the final effluent also includes measuring all physicochemical parameters at the frequencies specified 

by the MDMER. Table 13-4 provides details of the tests required under this regulation. Sampling and measurements 

will be conducted in accordance with the requirements of Directive 019 on the mining industry (MELCCFP, 2025b), 

the MDMER, and the Sampling Guide for Environmental Analysis – Booklet 2 and its addendum 

(MDDELCC, 2016b). 

Standard precautions will be followed to prevent contamination during sampling, handling, and transport of samples. 

Parameter tests will be carried out by a MELCCFP-accredited laboratory in accordance with the testing methods 

recognized by the MELCCFP. Strict quality control and quality assurance measures will be implemented for all 

sampling and testing activities. 

The follow-up requirements (parameters, frequencies, detection limits, etc.) and reporting procedures will be 

specified in the permits issued at the start of operations These follow-up activities will be carried out by the 

proponent in accordance with the conditions established by government authorities. 
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Table 13-4 Parameters and measurement or sampling frequency for final mine effluent under the 

MDMER 

Parameters Frequency 

pH, temperature, As, Cu, Ni, Pb, Zn, Ra-226, total cyanides, total suspended solids, un-ionized 

ammonia 
Once a week1, 3 

Acute lethality Once a month2 

Hardness, alkalinity, conductivity, nitrate, chloride, sulphate, phosphorus, Al, Cd, Cr, Co, Fe, Hg, 

Mn, Mo, Se, Tl, U 
Four times a year 

Sublethal toxicity [test for measuring the inhibition of growth using the freshwater macrophyte, 

Lemna minor (Reference method EPS 1/RM/37), published by the Ministère de l’Environnement 

and applied to the biological parameter based on the number of thalli] 

Twice a year 

Notes: 1 The owner or operator of a mine, other than a uranium mine, may reduce the frequency of conducting tests relating 

to the concentration of radium 226 at a final discharge point to not less than once in each calendar quarter, each test 

being conducted at least one month apart, if the concentration of radium 226 at that final discharge point is less than 

0.037 Bq/L for 10 consecutive weeks 

 2 The owner or operator of a mine may reduce the frequency of conducting an acute lethality test at a final discharge 

point to once in each calendar quarter if the effluent from that final discharge point is determined not to be acutely 

lethal by that acute lethality test for 12 consecutive months. 

 3 The owner or operator of a mine may reduce the frequency of conducting tests relating to the concentrations of 

arsenic, copper, cyanide, lead, nickel, zinc or un-ionized ammonia at a final discharge point to not less than once in 

each calendar quarter, each test being conducted at least one month apart, if that substance’s monthly mean 

concentration at that final discharge point is less than 10% of the value set out in column 2 of Schedule 4 of the 

MDMER for 12 consecutive months. 

Post-closure environmental monitoring will be conducted over a period of four years, until the completion of 

restoration activities. During this period, the mine water management system will remain operational. 

During the post-operations phase, all potential sources of contamination located upstream of the final effluent 

discharge point will be monitored. The quality of runoff water from any other potential source of contamination will 

also be checked. Sample collection and flow measurement at the sampling station will be conducted in accordance 

with the frequencies and durations specified in Table 3.3 of Directive 019 on the mining industry 

(MELCCFP, 2025b), i.e., Table 13-3 above. 

Post-restoration environmental monitoring will be conducted over a five-year period. Following restoration of the 

mining site, there will be two effluents at Waste Rock Pile 01 and two effluents at Waste Rock Pile 02, due to the 

creation of breaches in the dikes of the water management ponds associated with these waste rock piles. As a result, 

four surface water effluents will be monitored. Sampling frequencies will comply with the requirements of 

Directive 019, namely six times per year. Mine wastewater monitoring will be carried out in accordance with 

Section 3.11 of Directive 019. A sampling station will be installed at each discharge point, and the water will be 

treated as required prior to discharge to the environment. 

Over the previous five years of water quality follow-up, if the requirements of Section 3.11.3 of Directive 019 are 

met and downward trends in contaminant concentrations are observed, the gradual discontinuation of certain follow-

up activities may be considered, subject to approval by the MELCCFP. 
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13.2.2.8 Surface water 

Surface water quality follow-up will be conducted in addition to the characterization of mine effluent required under 

the MDMER. The goal is to monitor the project’s performance and track changes in environmental conditions in the 

waters of the receiving environment. The monitoring will also provide measurements of environmental variables to 

support the interpretation of the results of the biological follow-up (benthos and fish). The surface water quality 

monitoring parameters for the receiving environment targeted by the MDMER are presented in Table 13-5. 

Table 13-5 Parameters considered for surface water monitoring under the MDMER 

Parameters Frequency 

pH, hardness, alkalinity, conductivity, temperature, dissolved oxygen 

Four times a year 

Harmful substances referred to in Article 3 (As, Cu, total cyanide, Pb, Ni, Zn, TSS, Ra-226, un-

ionized ammonia) 

Substances listed in paragraph 4(1) of Schedule 5 (Al, Cd, Cr, Co, Fe, Hg, Mn, Mo, Se, Tl, U, 

nitrate, chloride, sulphate, phosphorus) 

Monitoring conducted under the MDMER during exploration activities will continue through the post-restoration 

phase. Surface water sampling stations will be located at the sites designated for the project, specifically 

downstream of the mine effluent in watercourses CE11 and CE15 and Lakes L10 and L27, as well as in the 

reference lake and watercourse (Lake 823 and its tributary) (Map 13-2). Sampling and measurements will be 

conducted in accordance with the requirements of Directive 019 on the mining industry and the MDMER. 

Standard precautions will be followed to prevent contamination during collection, handling, and transport of 

samples. Parameter tests will be carried out by a MELCCFP-accredited laboratory in accordance with the testing 

methods recognized by the MELCCFP. Strict quality control and quality assurance measures will be implemented 

for all sampling and testing activities. 

The detection limits specified in the MDMER will be rigorously verified to ensure that all test results are compliant. 
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13.2.2.9 Sediments 

Sediment monitoring will be conducted at the same locations and with the same frequency as the monitoring of 

surface water and benthic invertebrate communities (Map 13-2) to determine whether mine operations are affecting 

the quality of sediments in the receiving environments. The methodology to be applied is described in detail in 

Chapter 7 of the Metal Mining Technical Guidance for Environmental Effects Monitoring (Government of 

Canada, 2012). The sediment monitoring parameters at the project site are the following: 

─ total organic carbon, total phosphorus, humidity, total solids; 

─ sediment grain size distribution. 

Since the choice of parameters to be measured in sediments varies from site to site and since the determination of 

total metal concentrations is not a requirement of the national Environmental Effects Monitoring (EEM) program, it 

is suggested that a baseline analysis be conducted by measuring, at a minimum, the same applicable parameters as 

those specified for surface water, namely: 

─ Al, As, Cd, Cl⁻ (chloride), CN⁻ (total cyanide), Co, Cr, Cu, Fe, Hg, Mn, Mo, NH₃ (partially), Ni, NO₃⁻, P 

(phosphorus), Pb, Se, SO₄²⁻ (sulphate), Tl, U, Zn, Ra-226. 

13.2.2.10 Hydrogeology and groundwater quality 

According to Directive 019 on the mining industry (MELCCFP, 2025b), a groundwater quality monitoring program, 

including piezometric monitoring, must be set up near any high-risk facility such as a process plant, a tailings 

storage area, a petroleum or chemical storage area, etc. The monitoring thus verifies the potential for significant 

degradation of groundwater quality during mining operations. This follow-up will continue through the post-

restoration period. 

Monitoring water levels 

Piezometric monitoring will be conducted at locations where observation wells are installed to monitor groundwater 

quality (Map 13-3). In accordance with Directive 019 on the mining industry (MELCCFP, 2025b), measurements 

must be taken at least twice a year—in the spring and summer—to account for periods of high and low water flow. 

The general procedure will consist of: 

─ identifying the observation well; 

─ taking GPS coordinates (if previously surveyed); 

─ measuring the height of the casing in relation to the ground; 

─ measuring water elevation (static level) relative to the casing prior to sampling; 

─ sampling groundwater. 





La précision des limites et les mesures montrées sur ce document ne doivent pas servir à des fins d’ingénierie ou de délimitation foncière. Aucune analyse foncière n'a été effectuée par un arpenteur-géomètre. /
Boundary accuracy and measurements shown on this document are not intended for engineering or land delineation purposes. No land analysis has been performed by a land surveyor.
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Groundwater quality follow-up 

Groundwater sampling will be conducted using recognized standard methods at the stations shown on Map 13-2. 

During sampling, the following parameters will be measured: pH, electrical conductivity, dissolved oxygen, oxydo-

reduction potential (ORP), and temperature. Procedures are described in the Sampling Guide for Environmental 

Analysis: Booklet 3 – Groundwater Sampling (MDDEP, 2011). Well-water is usually sampled using dedicated 

systems in each well to limit the risk of cross-contamination. 

The parameters to be tested are those specified in Table 3.1 of Section 3.1.1 of Directive 019 on the mining industry 

(MELCCFP, 2025b), with the exception of total suspended solids, as well as major ions (Ca+2, HCO3-, K+, Mg+2, 

Na+, Cl, SO4-2), phosphorus, pH, and electrical conductivity. For groundwater, however, dissolved metals will be 

measured (rather than extractable metals). Depending on the type of ore, process, or tailings, additional parameters 

may be included in the groundwater quality monitoring requirements specified in authorizations issued by 

government authorities. Analytical parameters will therefore include the following: 

─ petroleum hydrocarbons C10-C50; 

─ major ions (bicarbonates, calcium, chlorides, magnesium, potassium, sodium, and sulphates); 

─ dissolved metals (antimony, silver, arsenic, barium, boron, cadmium, cobalt, copper, iron, manganese, total 

chromium, mercury, molybdenum, lithium, nickel, lead, selenium, uranium, zinc); 

─ nitrites, nitrates, ammoniacal nitrogen; 

─ sulphides, total phosphorus; 

─ pH, electrical conductivity; 

─ radium 226. 

To confirm the validity of the methods used to measure the various parameters, a quality control program will be 

implemented. Replicate samples will be taken during monitoring, corresponding to at least 10% of the samples 

taken. These samples will be sent to the laboratory for testing and to check that their results match those of the 

original samples. Field blanks and travel blanks are also taken during each campaign and sent to the laboratory. 

The results of the chemical tests will be compared to the Resurgence in Surface Water Criteria (RSW) outlined in 

the Guide d’intervention – Protection des sols et réhabilitation des terrains contaminés [“Response guide – Soil 

protection and contaminated site remediation”] (Beaulieu, 2021). In addition, RES criteria for metals will be 

adjusted according to a hardness that is representative of the water in the surrounding environment. If required, 

recommendations regarding corrective actions or modifications to the groundwater monitoring program will be 

provided. 

In accordance with the requirements of Section 3.10 of Directive 019 on the mining industry (MELCCFP, 2025b) 

and Section 31.51 of the EQA, PMET will conduct a characterization of the mine site prior to carrying out 

restoration work to identify and limit the release of contaminants and, ultimately, to adjust the work to be performed 

as necessary. 
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13.2.3 Biological environment 

13.2.3.1 Vegetation and wetlands 

Revegetation of affected areas 

The proposed restoration work at the site includes revegetation of all areas affected by mining activities, in 

accordance with the Guide de préparation du plan de réaménagement et de restauration des sites miniers au Québec 

[“Guide for the preparation of mine site reclamation and restoration plans in Quebec”] (MRNF, 2024).. To ensure 

that the species planted are appropriate, that they grow well, and that the site’s future use is taken into account, the 

site restoration will be planned in collaboration with the Cree tallyman. 

Post-revegetation monitoring during the post-restoration period will be conducted for a minimum of five years in the 

form of annual inspections and for a period of fifteen years in the form of triennial inspections. Inspections will 

primarily consist of a visual assessment of various parameters, including plant condition, surface area showing 

vegetation establishment, soil erosion, among others. Following each site inspection, a report will be submitted 

annually to the MRNF for a period of five years. After this period, if applicable, a request to discontinue this 

monitoring will be submitted to the MRNF. 

13.2.3.2 Ichthyofauna 

Biological follow-up is required under the EEM program (Government of Canada, 2012), a requirement of the 

MDMER. This follow-up program involves developing a study plan, followed by the sampling and testing of 

sentinel fish populations in areas exposed to mine effluent and in a reference area. Effluent toxicity tests are also 

required. 

Before conducting the biological follow-up, a study plan must be submitted to and approved by Environment and 

Climate Change Canada (ECCC) at least six months before fieldwork begins. Its purpose is to describe the 

procedure for the biological monitoring study. The study plan must include information relevant to site 

characterization, sampling methods and time frames, testing methods, and the quality assurance and quality control 

measures that will be implemented to validate the study in question, as well as a summary of information from 

previous biological studies. Once the study plan has been approved, biological monitoring can begin. For the project 

site, biological monitoring includes the following: 

─ monitoring of sentinel fish populations; 

─ monitoring of benthic invertebrate communities; 

─ monitoring of environmental support variables and sediment quality. 
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Monitoring will be conducted on two fish populations to determine whether the mine effluent has an impact on the 

ichthyofauna. The water bodies studied will be Lake L823 (reference water body) and Lake L27 (exposed water 

body) (Figure 13-2). Two sentinel species will be proposed for the project, including the northern pike. The second 

species will be identified when the study plan is submitted to federal authorities. Monitoring these populations will 

help determine whether there are differences in their growth, reproduction, survival, and condition, and will allow 

for the monitoring of mercury concentrations in fish tissues, as needed (an indicator of the fish’s suitability for 

consumption). Samples will be collected from the exposed area of Lake L27 and the unexposed reference area of 

Lake L823 to statistically compare any significant differences in the following parameters: 

─ age (survival); 

─ height by age (body weight by age); 

─ relative gonadal weight (gonadal weight relative to body weight, energy use, and reproduction); 

─ condition (body weight relative to body length, energy storage, and fitness); 

─ relative liver weight (liver weight relative to body weight, energy storage, and condition). 

No specific monitoring has been implemented for lake sturgeon, given the absence of this species within the local 

study area. 

13.2.3.3 Benthos 

In accordance with regulatory requirements, mining companies must conduct a study of benthic invertebrate 

communities to assess the potential impact of their effluents on fish habitat. For this purpose, samples of benthic 

invertebrates will be collected in the same areas as those selected for monitoring surface water and sediments (Map 

13-2). The assessment of the potential effects of the effluent on benthic communities will be based on an analysis of 

the following community descriptors: 

─ total invertebrate density; 

─ richness (number of taxa); 

─ evenness. 

Sampling will be conducted during the mine’s operations phase, beginning no sooner than one month after the mine 

has reached a regular and stable operating regime. Sampling will take place between September and October, a 

period when the diversity of benthic invertebrate communities in watercourses is at its highest. Periodic follow-up of 

benthic invertebrate communities is recommended and will continue as long as the mine effluent remains subject to 

the requirements of the Metal and Diamond Mining Effluent Regulations (MDMER). 

13.2.3.4 Herpetofauna 

No monitoring of herpetofauna is currently planned, apart from the monitoring of the mitigation measures presented 

in Appendix 8-2. 
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13.2.3.5 Avian fauna 

The bird follow-up program aims to identify and document any changes in the environment (whether or not related 

to the Project) compared to the reference state established between 2023 and 2025. It will also be used to verify the 

accuracy of the impact assessment and to assess the effectiveness of the mitigation measures outlined in the EIA. 

Monitoring frequency 

A bird inventory will be conducted during the first year of construction and the first year of operations. Depending 

on the results obtained during these initial years of monitoring, the program may continue every five years 

thereafter, until the post-restoration period. 

Migratory birds 

Bird monitoring includes carrying out inventories of migratory birds, particularly forest-dwelling and wetland-

associated birds. The methods selected are primarily designed to detect species of special status, but they also serve 

to identify all species present in the local study area. Daily surveys by point counts. 

Sampling plan 

The sampling plan was designed to ensure representative coverage of the various habitats frequented by forest and 

wetland-associated land birds. Habitats found within the biophysical local study area include softwood, mixedwood, 

hardwood, and regenerating forests; lichen tundra; scrublands; closed and open wetlands; bare ground; boulder fields; 

and anthropogenic environments. As shown in Map 13-4, 60 daytime listening stations were set up in the biophysical 

LSA. Table 13-6 lists the listening stations that will be included in this biological monitoring program. To ensure that 

the data collected is independent, all stations are located at least 300 metres apart. The stations were located within 

one kilometre or less of the LSA and do not include the northeast sector of the power line, as no surveys were 

conducted there between 2023 and 2025. Should new surveys be carried out in this sector, additional listening 

stations could be added to enable comparative monitoring.  

The listening stations selected are primarily from inventories conducted between 2023 and 2025. Some stations were 

relocated or added to better target a diversity of habitats and to cover all areas surrounding the mine infrastructure. In 

addition to areas targeting diurnal species with special status. (33 stations), additional stations were also included to 

ensure a balanced representation of the main habitats used by migratory birds in the study area (27 stations). The data 

collected during the baseline studies will also be used for comparison purposes. 

It should be noted that the number and location of listening stations may be revised during the construction and 

operations phases depending on changes in habitats and available access. 
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Table 13-6 List of stations where avian fauna are monitored 

Type of inventory Target species Station Habitat 

Geographic 

coordinates 

Latitude Longitude 

Nightawk observation 

point 

Common Nightawk ENAM-01 Anthropogenic 53,64396 -73,911152 

Nightawk observation 

point 

Common Nightawk ENAM-02 Regenaration 53,638201 -73,897659 

Nightawk observation 

point 

Common Nightawk ENAM-04 Regenaration 53,618424 -73,860826 

Nightawk observation 

point 

Common Nightawk ENAM-04 Regenaration 53,630248 -73,874508 

Nightawk observation 

point 

Common Nightawk ENAM-05 Regenaration 53,598828 -73,883474 

Nightawk observation 

point 

Common Nightawk ENAM-06 Regenaration 53,593076 -73,889444 

Nightawk observation 

point 

Common Nightawk ENAM-07 Regenaration 53,580618 -73,89987 

Nightawk observation 

point 

Common Nightawk ENAM-08 Regenaration 53,549067 -73,916508 

Nightawk observation 

point 

Common Nightawk ENAM-09 Regenaration 53,545496 -73,877239 

Nightawk observation 

point 

Common Nightawk ENAM-10 Regenaration 53,541893 -73,952202 

Nightawk observation 

point 

Common Nightawk ENAM-11 Regenaration 53,51831 -73,977165 

Nightawk observation 

point 

Common Nightawk ENAM-12 Regenaration 53,517642 -73,906973 

Nightawk observation 

point 

Common Nightawk ENAM-13 Regenaration 53,51018 -73,951775 

Nightawk observation 

point 

Common Nightawk ENAM-14 Regenaration 53,561504 -73,913889 

Short-eared owl 

observation point 

Short-eared owl  HIMA-01 Shrub swamp 53,757028 -73,625651 

Short-eared owl 

observation point 

Short-eared owl  HIMA-02 Regenaration 53,643983 -73,887569 

Short-eared owl 

observation point 

Short-eared owl  HIMA-03 Coniferous 53,64084 -73,899726 

Short-eared owl 

observation point 

Short-eared owl  HIMA-04 Open ombrotrophic bog 53,504326 -73,959627 

Bank swallow 

observation point 

Bank swallow HIRI-01 Roadside 53,645153 -73,913803 

Bank swallow 

observation point 

Bank swallow HIRI-02 Quarry 53,64099 -73,904506 

Bank swallow 

observation point 

Bank swallow HIRI-03 Quarry 53,636408 -73,895329 
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Type of inventory Target species Station Habitat 

Geographic 

coordinates 

Latitude Longitude 

Bank swallow 

observation point 

Bank swallow HIRI-04 Roadside 53,632848 -73,889538 

Bank swallow 

observation point 

Bank swallow HIRI-05 Roadside 53,632454 -73,877985 

Bank swallow 

observation point 

Bank swallow HIRI-06 Quarry 53,593303 -73,890317 

Bank swallow 

observation point 

Bank swallow HIRI-07 Quarry 53,591306 -73,888465 

Bank swallow 

observation point 

Bank swallow HIRI-08 Quarry 53,580279 -73,900549 

Bank swallow 

observation point 

Bank swallow HIRI-09 Roadside 53,57262 -73,903912 

Bank swallow 

observation point 

Bank swallow HIRI-10 Quarry 53,549263 -73,915052 

Bank swallow 

observation point 

Bank swallow HIRI-11 Quarry 53,527411 -73,934963 

Listening point Rusty Blackbird 

Lesser yellowlegs 

PE-01 Open ombrotrophic bog 53,641052 -73,899067 

Listening point Olive‑sided Flycatcher PE-02 Regenaration 53,638464 -73,897119 

Listening point Rusty Blackbird 

Lesser Yellowlegs 

PE-03 Open ombrotrophic bog 53,629975 -73,87257 

Listening point Migratory birds PE-04 Regenaration 53,629806 -73,877084 

Listening point Rusty Blackbird 

Lesser Yellowlegs; Olive‑sided 

Flycatcher 

PE-05 Open ombrotrophic bog 53,624361 -73,869866 

Listening point Migratory birds PE-06 Scrubland 53,62118 -73,868415 

Listening point Olive‑sided Flycatcher PE-07 Open ombrotrophic bog 53,618451 -73,866558 

Listening point Olive‑sided Flycatcher PE-08 Open ombrotrophic bog 53,615756 -73,865475 

Listening point Rusty Blackbird 

Lesser Yellowlegs 

PE-09 Open ombrotrophic bog 53,606954 -73,881171 

Listening point Olive‑sided Flycatcher PE-10 Open ombrotrophic bog 53,604006 -73,880579 

Listening point Migratory birds PE-11 Coniferous 53,573785 -73,898246 

Listening point Migratory birds PE-12 Coniferous 53,569338 -73,906171 

Listening point Migratory birds PE-13 Lichen tundra 53,566963 -73,896946 

Listening point Migratory birds PE-14 Regenaration 53,565432 -73,924325 

Listening point Migratory birds PE-15 Coniferous 53,563627 -73,892888 

Listening point Migratory birds PE-16 Coniferous 53,562842 -73,898017 

Listening point Rusty Blackbird 

Lesser Yellowlegsr 

PE-17 Open ombrotrophic bog 53,562577 -73,924291 

Listening point Migratory birds PE-18 Regenaration 53,562173 -73,930302 

Listening point Migratory birds PE-19 Regenaration 53,560095 -73,902261 

Listening point Olive‑sided Flycatcher PE-20 Treed swamp 53,557185 -73,908388 
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Type of inventory Target species Station Habitat 

Geographic 

coordinates 

Latitude Longitude 

Listening point Migratory birds PE-21 Regenaration 53,557017 -73,913392 

Listening point Rusty Blackbird 

Lesser Yellowlegsr 

PE-22 Marsh 53,553249 -73,911725 

Listening point Migratory birds PE-23 Regenaration 53,552348 -73,878847 

Listening point Olive‑sided Flycatcher PE-24 Open ombrotrophic bog 53,551818 -73,884441 

Listening point Rusty Blackbird 

Lesser Yellowlegsr 

PE-25 Open ombrotrophic bog 53,550673 -73,905674 

Listening point Olive‑sided Flycatcher PE-26 Coniferous 53,550116 -73,91834 

Listening point Rusty Blackbird 

Lesser Yellowlegs 

PE-27 Open ombrotrophic bog 53,549973 -73,873706 

Listening point Olive‑sided Flycatcher PE-28 Regenaration 53,549729 -73,928197 

Listening point Rusty Blackbird 

Lesser Yellowlegs 

PE-29 Open ombrotrophic bog 53,549226 -73,879571 

Listening point Rusty Blackbird 

Lesser Yellowlegs 

PE-30 Treed swamp 53,548271 -73,923747 

Listening point Rusty Blackbird 

Lesser Yellowlegs 

PE-31 Open ombrotrophic bog 53,546892 -73,90171 

Listening point Migratory birds PE-32 Coniferous 53,546464 -73,91992 

Listening point Migratory birds PE-33 Regenaration 53,546002 -73,906207 

Listening point Rusty Blackbird 

Lesser Yellowlegs 

PE-34 Treed swamp 53,545955 -73,875441 

Listening point Rusty Blackbird 

Lesser Yellowlegs 

PE-35 Treed swamp 53,545955 -73,875441 

Listening point Migratory birds PE-36 Lichen tundra 53,541966 -73,944313 

Listening point Olive‑sided Flycatcher PE-37 Coniferous 53,537171 -73,901505 

Listening point Migratory birds PE-38 Coniferous 53,536811 -73,932387 

Listening point Olive‑sided Flycatcher PE-39 Coniferous 53,536638 -73,926168 

Listening point Rusty Blackbird 

Lesser Yellowlegs 

PE-40 Treed swamp 53,53487 -73,904527 

Listening point Olive‑sided Flycatcher PE-41 Regenaration 53,530112 -73,96589 

Listening point Migratory birds PE-42 Open ombrotrophic bog 53,528192 -73,959259 

Listening point Olive‑sided Flycatcher PE-43 Regenaration 53,523318 -73,960999 

Listening point Olive‑sided Flycatcher PE-44 Regenaration 53,520426 -73,953291 

Listening point Migratory birds PE-45 Coniferous 53,520365 -73,908825 

Listening point Migratory birds PE-46 Lichen Tundra 53,517829 -73,969218 

Listening point Migratory birds PE-47 Coniferous 53,515896 -73,906639 

Listening point Migratory birds PE-48 Regeneration 53,511486 -73,957231 

Listening point Migratory birds PE-49 Lichen Tundra 53,511446 -73,97491 

Listening point Migratory birds PE-50 Lichen Tundra 53,511307 -73,969394 

Listening point Rusty Blackbird 

Lesser Yellowlegsr 

PE-51 Open ombrotrophic bog 53,510592 -73,983239 
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Type of inventory Target species Station Habitat 

Geographic 

coordinates 

Latitude Longitude 

Listening point Olive‑sided Flycatcher PE-52 Coniferous 53,510388 -73,907376 

Listening point Migratory birds PE-53 Regeneration 53,510225 -73,914518 

Listening point Rusty Blackbird 

Lesser Yellowlegsr 

PE-54 Open ombrotrophic bog 53,508995 -73,952762 

Listening point Rusty Blackbird 

Lesser Yellowlegsr 

PE-55 Open ombrotrophic bog 53,508995 -73,952762 

Listening point Migratory birds PE-56 Lichen Tundra 53,508224 -73,977146 

Listening point Migratory birds PE-57 Regeneration 53,507513 -73,913265 

Listening point Rusty Blackbird 

Lesser Yellowlegsr 

PE-58 Open ombrotrophic bog 53,506748 -73,908559 

Listening point Olive‑sided Flycatcher PE-59 Regeneration 53,506513 -73,955951 

Listening point Migratory birds PE-60 Lichen Tundra 53,506293 -73,963266 

 

Follow-up period 

For migratory birds, one point count survey is scheduled per follow-up year, between June 11 and July 13. In fact, 

according to the nesting calendar query tool for the ecoregions covering the study area, the nesting period for most 

forest-dwelling and wetland-associated land birds falls within these dates (Birds Canada, 2026). This approach will 

not pose a significant challenge in interpreting the results for early- and late-breeding species, given that the 

breeding season is relatively short at this latitude. 

During the inventories, birds will be recorded for 10 minutes at each station, starting half an hour before sunrise and 

continuing until approximately 5 hours afterward, on days when weather conditions are optimal—that is, with no 

rain and little or no wind. The distance between the individuals detected and the observer will also be recorded in 

three categories: between 0 m and 50 m, between 50 m and 100 m, or more than 100 m. In addition, at the end of 

each listening period, song playback will be used to increase the probability of detecting the target species. 

Methodology 

For migratory birds, the daytime survey approach using point counts will be used  

(Environment Canada, 1997) to obtain quantitative data on the densities of breeding pairs of the target species 

(Blondel et al., 1981; Bibby et al., 1992; Ralph et al., 1995). 

While travelling between stations, sightings of new species, rare species, or at-risk species will also be recorded. 

Any recorded entries of species of special status will be georeferenced. Special attention will also be paid to bird 

behaviour to determine their breeding status according to the codes of the Quebec Breeding Bird Atlas 

(AONQ, 2026). 

The data collected will be analyzed to determine the number of indicated pairs per hectare (IP/ha)—a measure of 

density—for the target species and other species inventoried in their habitat and across the study area, with a view to 

comparing data across different monitoring years. Abundance (number of IP per listening station) will also be 

analyzed. 
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Applicable criteria 

Density (number of pairs per hectare) and abundance (total number of pairs) are the quantitative parameters that will 

be used to assess the extent of changes relative to the reference state. Birds Canada’s population trends will also be 

compared with the results obtained (ECCC, 2025). 

Follow-up report 

For each station used for the inventory, the following information will be recorded on a field data sheet: 

─ the number of the point count location; 

─ the date and time of the visit; 

─ the name(s) of the observer(s); 

─ weather conditions; 

─ any other relevant information. 

In addition, for each individual observed, the following information will be recorded: 

─ the species; 

─ the number of individuals; 

─ sex (male, female, or undetermined); 

─ age group (adult, immature, or juvenile); 

─ behaviour (singing, flying, calling, etc.); 

─ the distance(s) from the observer. 

The results of these follow-ups will be forwarded to the relevant authorities. 

Species of special status 

Species of special status that are likely to nest in the biophysical local study area are the focus of this follow-up 

program. 

Six species of special status could be affected by the Project during the nesting season: the common nighthawk 

(Chordeiles minor), the short-eared owl (Asio flammeus), the bank swallow (Riparia riparia), the olive-sided 

flycatcher (Contopus cooperi), the lesser yellowlegs (Tringa flavipes), and the rusty blackbird (Euphagus carolinus). 

This document also outlines the procedure to follow if bird nests are discovered. 

Lastly, it should be noted that if an issue involving a bird species of special status were to arise during the follow-up, 

corrective measures would be proposed in the follow-up report and could be discussed with the relevant authorities. 
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Olive-sided flycatcher, rusty blackbird, and lesser yellowlegs 

Sampling plan 

The sampling plan for the olive-sided flycatcher, the rusty blackbird, and the lesser yellowlegs was developed based 

on the potential habitats of each species and the records from baseline studies. As shown in Figure 13-4, 60 daytime 

listening stations were set up in the biophysical LSA. Table 13-6 lists the listening stations that will be included in 

this biological monitoring program. To ensure that the data collected is independent, all stations are located at least 

300 metres apart. The stations were located within one kilometre or less of the ZEP and do not include the northeast 

sector of the power line, as no surveys were conducted there between 2023 and 2025. Should new surveys be 

conducted in this sector, additional listening stations could be added to enable comparative monitoring. 

The listening stations selected are primarily from inventories conducted between 2023 and 2025. Some stations were 

relocated or added to better target habitats of species with special status and to ensure coverage of all areas 

surrounding the mine infrastructure. In addition to stations targeting a variety of habitats for migratory birds (27 

stations), areas where diurnal species of special concern were detected during the nesting season, as well as stations 

located within their potential habitat, were included (33 stations). The data collected during the baseline studies will 

also be used for comparison purposes. 

It should be noted that the number and location of listening stations may be revised during the construction and 

operations phases depending on changes in habitats and available access. 

Follow-up period 

As with the monitoring of migratory birds, only one inventory per listening site is scheduled per monitoring year, 

between June 11 and July 13. Thus, the inventory period covers the entire nesting season of the species of special 

concern included in the follow-up program, including the olive-sided flycatcher, the rusty blackbird, and the lesser 

yellowlegs. 

Methodology 

For migratory birds, the daytime survey approach using point counts will be used (Environment Canada, 1997) to 

obtain quantitative data on the densities of breeding pairs of the target species (Blondel et al., 1981; Bibby et al., 

1992; Ralph et al., 1995). 

While travelling between stations, sightings of new species, rare species, or at-risk species will also be recorded. 

Any recorded entries of species of special status will be georeferenced. Special attention will also be paid to bird 

behaviour to determine their breeding status according to the codes of the Quebec Breeding Bird Atlas 

(AONQ, 2026). 

The data collected will be analyzed to determine the number of indicated pairs per hectare (IP/ha)—a measure of 

density—for the target species and other species inventoried in their habitat and across the study area, with a view to 

comparing data across different monitoring years. Abundance (number of IPs per listening station) will also be 

analyzed. 
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Applicable criteria 

Density (number of pairs per hectare) and abundance (total number of pairs) of the target species are the quantitative 

parameters that will be used to assess the extent of change relative to the reference state. Birds Canada’s population 

trends will also be compared with the results obtained (ECCC, 2025). 

Follow-up report 

For each station used for the inventory, the following information will be recorded on a field data sheet: 

─ the number of the point count location; 

─ the date and time of the visit; 

─ the name(s) of the observer(s); 

─ weather conditions; 

─ any other relevant information. 

In addition, for each individual observed, the following information will be recorded: 

─ the species; 

─ the number of individuals; 

─ sex (male, female, or undetermined); 

─ age group (adult, immature, or juvenile); 

─ behaviour (singing, flying, calling, etc.); 

─ the distance(s) from the observer. 

The results of these follow-ups will be forwarded to the relevant authorities. 

Common nighthawk 

Sampling plan 

The sampling plan was designed so that the inventory stations cover habitats potentially used by this species. The 

stations inventoried as part of the 2024 and 2025 baseline studies have been prioritized. These stations are located 

primarily along access roads, near open areas. As shown in Map 13-4, 14 twilight listening stations were set up in 

the biophysical LSA. Table 13-6 lists the listening stations that will be included in this biological monitoring 

program. 

It should be noted that the number and location of listening stations may be adjusted during the construction and 

operations phases depending on changes in habitats and available access, particularly if new open habitats are 

created following clearing. 
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Monitoring period 

In accordance with the Birds Canada protocol (2025), nighttime surveys will be conducted between June 15 and July 15 

to monitor the common nighthawk. The point counts, each lasting six minutes per station, will begin no earlier than 30 

minutes before sunset and will end at nightfall. The ideal inventory conditions are fair weather, little or no wind, and 

clear skies. It should be noted that, since inventories are conducted during daylight hours—that is, between 30 minutes 

before sunset and nightfall—they do not need to be conducted on a night when there is a full moon. 

Methodology 

Nighttime surveys will be conducted at listening stations in accordance with the Birds Canada protocol (2025) and 

its subsequent revisions. Inventories will thus be conducted in the species’ potential habitat located on the periphery 

of the mine, as well as near infrastructure where the species might nest or forage. 

Applicable criteria and quality control 

The abundance of common nighthawk, estimated by the number of pairs, is the quantitative parameter that will be 

used to assess the extent of changes relative to the reference state. Bird population trends in Canada will also be 

compared with the results obtained (ECCC, 2025). 

Monitoring report 

Each observation will be recorded on a field data sheet containing the following information: 

─ the name(s) of the observer(s); 

─ the date and time of the site visit; 

─ the number of the observation point. 

If one or more individuals were heard, these details will be listed: 

─ the species name; 

─ the number of individuals heard; 

─ the age group of the individuals (adult, immature, or juvenile); 

─ the time of listening; 

─ weather conditions; 

─ the type of detection (wingbeat, call, sighting, or undetected); 

─ any other relevant information. 

The results of these follow-ups will be forwarded to the relevant authorities. 
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Short-eared owl 

Sampling plan 

The sampling plan was designed so that the inventory stations cover habitats potentially used by this species. As 

shown in Map 13-4, 4 observation stations were set up in the biophysical LSA. These stations are located primarily 

along access roads, near open areas. Table 13-6 lists the listening stations that will be included in this biological 

monitoring program. 

It should be noted that the number and location of stations may be adjusted during the construction and operations 

phases depending on changes in habitats and available access points, particularly to ensure safe movement at night. 

Monitoring period 

Inventories are carried out on evenings when there is no rain or fog, and winds are light (≤ 20 km/h or ≤ 3 on the 

Beaufort scale). They range from 10 minutes to 100 minutes before civil twilight. 

During inventory years, two field surveys are conducted in the summer: the first between May 1 and 25, followed by 

the second between June 5 and 30. If there is still snow on the ground, the first visit may be postponed until the 

ground is sufficiently clear. The second visit must take place at least 10 days after the first. 

Methodology 

The inventory method used for this species is based on the protocol developed by the Ministère de l’Environnement, 

de la Lutte contre les changements climatiques, de la Faune et des Parcs (MELCCFP, 2025d). 

Applicable criteria and quality control 

The abundance of long-eared owl, estimated by the number of pairs, is the quantitative parameter that will be used to 

assess the extent of changes relative to the reference state. Bird population trends in Canada will also be compared 

with the results obtained (ECCC, 2025). 

Follow-up report 

The location of each short-eared owl (or any other bird of prey) heard or seen is marked on a map and recorded in 

the field data sheet, which will include the following information: 

─ the name(s) of the observer(s); 

─ the date and time of the visit; 

─ the number of the observation point; 

─ the weather conditions. 

If one or more individuals are observed, the following details are recorded: 

─ species name; 

─ number of individuals observed; 

─ age group of the individuals (adult, immature, or juvenile); 
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─ time of observation; 

─ behaviour (resting, hunting, intraspecific or interspecific aggression, courtship, copulation, and food transport); 

─ any other relevant information. 

The results of these follow-ups will be forwarded to the relevant authorities. 

Bank swallow 

Sampling plan 

The sampling plan was designed so that the inventory stations cover habitats potentially used by this species. As 

shown on Map 13-4, 11 observation stations have been set up in the biophysical LSA. These stations are specifically 

located in the species’ potential habitats, near sites where individuals have been observed in the past. Table 13-6 

lists the listening stations that will be included in this biological monitoring program. 

It should be noted that the number and location of stations may be adjusted during the operations phase depending 

on changes in habitats and available access, particularly if new sites containing aggregates emerge during the 

construction and operations phases. 

Follow-up period 

Each year of the follow-up, a site visit will be conducted at the stations during the species’ nesting season and the 

migratory bird inventory period, specifically from June 11 to July 13. 

In addition, on-site staff will conduct bimonthly surveys of this species each year of operations, from late April 

through mid-August, at all designated quarries used for material extraction from the site and at existing colonies in 

the wild. Any chance sightings of nesting signs will also be recorded. 

Methodology 

The bank swallow typically nests on embankment walls with a gradient greater than 70° (Government of 

Canada, 2022b). This species is therefore likely to use the borrow pits in the LSA during the nesting season. 

Precautions are therefore being taken to reduce the likelihood of the bank swallow nesting in the project’s borrow 

pits. These precautions are described in the mitigation measures in Appendix 8-2. 

Surveys are conducted using observation points (visual counts) to tally the number of nests and birds at various sites. 

Inventories and site visits are carried out by a qualified professional. 

Applicable criteria 

For bank swallows, the number of colonies, cavities, active nests, and individuals observed are the quantitative 

parameters that will be used to assess the extent of changes relative to the reference state. Bird population trends in 

Canada will also be compared with the results obtained (ECCC, 2025). 
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Follow-up report 

For each station included in the inventory, the following information will be recorded on a field data sheet: 

─ the number of the observation point (borrow pit visited); 

─ the date and time of the visit; 

─ the name(s) of the observer(s); 

─ the weather conditions. 

In addition, should the borrow pit be used by a colony of bank swallows, the following data will be recorded: 

─ the number of cavities observed; 

─ the condition of the cavities (e.g., destroyed cavity); 

─ the number of individuals observed; 

─ the behaviour of individuals (restlessness, flying, feeding, bringing food to the nests, etc.); 

─ the age group of the individuals (adult, immature, or juvenile); 

─ the time of observation; 

─ any other relevant information. 

The results of these follow-ups will be forwarded to the relevant authorities. 

Procedure to follow if nests are discovered 

If a bird’s nest is discovered during the construction phase, the proposed procedure consists of the following five 

steps: 

─ Step 1: Registering a nest; 

─ Step 2: Establishment of the protection zone; 

─ Step 3: Marking out the protection zone; 

─ Step 4: Monitoring of nests and construction work carried out in the vicinity; 

─ Step 5: Monitoring report. 

Step 1: Registering a nest 

When a nest is located, the species, location (GPS coordinates), habitat, and stage of development of the nest are 

recorded. Clearing and construction activities will then be reassessed to determine whether the work can be 

relocated, delayed, or modified so as not to impact the birds, their eggs, or the nest. 

  



 

WSP REFERENCE: CA0001724.3318 
MARCH 2026 
13-48 

PMET RESOURCES INC. 
SHAAKICHIUWAANAAN MINING PROJECT 
ENVIRONMENTAL IMPACT ASSESSMENT 

 

Step 2: Establishment of the protection zone 

If activities cannot be relocated, postponed, or modified in a way that avoids impacting the birds, eggs, or nest, an 

appropriate protection zone (buffer zone) will be established and enforced on-site to protect the nest location. The 

boundaries of this protection zone will be determined by a qualified person, based on the species and habitat, as well 

as the type, intensity, and duration of the disturbance. The guidelines established by the Government of Canada 

(2023) to minimize disturbances to migratory birds will be followed. 

Examples of protection zones are shown in Table 13-7. These distances are provided for reference only and will be 

adjusted based on various factors, such as the birds’ prior exposure to disturbances, the intensity of the disturbance, 

and the type of habitat. 

Table 13-7 Recommended buffer zones around bird nests 

Species 
Protection zone  

(m) 

Sandhill crane 100 m to 1,000 m 

Birds of prey – active 1,000 m 

Birds of prey – inactive 50 m to 1,000 m (depending on the level of disturbance) 

Species of special status Up to 100 m 

Water birds and shorebirds Up to 100 m 

Waterfowl 10 m to 30 m, up to 50 m 

Colony of swallows 10 m to 25 m, up to 50 m 

Most passerine birds and other small birds 1 m to 5 m up to 10 m to 50 m 

Note: 1 Shorter distances are often associated with urban or industrial environments, whereas longer distances are associated 

with urban areas. 

Step 3: Marking out the protection zone 

The buffer zone will be established using painted survey stakes, flagging tape, or other marking materials to clearly 

delineate its boundaries. The nest itself will not be identified or marked to minimize the risk of predation. 

The nest’s coordinates will be included on the marking, along with its direction. Once the buffer zone has been 

established, a qualified person will regularly monitor the nest from a distance to detect any signs of disturbance. If 

necessary, work will be suspended immediately, and the buffer zone will be reassessed. In addition, the work in 

question will be reassessed to reduce the level of disturbance, and, if necessary, it may be postponed until the chicks 

have left the nest. 

Step 4: Monitoring of nests and construction work carried out in the vicinity 

None of the buffer zones established may be cleared or developed until a qualified person has confirmed that the 

birds have left the nest and the surrounding area (fledglings). All of this will be determined based on the stage of 

development observed during the initial survey and on estimates derived from the species’ life cycle (incubation 

period and fledging time), as well as on field observations. It should be noted that it is prohibited to damage, 

destroy, remove, or disturb the nests of migratory birds when they contain a live bird or a viable egg (Government of 

Canada, 2022b). 
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If a nest is located near a path or road, vehicles may proceed with caution. However, they will not be allowed to stop 

in the recommended buffer zone. Places where stopping is prohibited will be clearly marked. 

Step 5: Monitoring report 

The presence of nests belonging to migratory birds and species at risk, as well as the measures taken to ensure their 

protection, will be documented in an environmental monitoring report. 

Annual report 

An annual report summarizing the results of the observations conducted will be prepared and submitted at the end of 

each completed monitoring year. Among other things, the report will address the following: 

─ The accuracy of the environmental assessment, including an evaluation of the effectiveness of the mitigation 

measures implemented by PMET to address the project’s adverse environmental impacts on migratory and/or 

at-risk bird species, including their nests and eggs. 

─ The extent of environmental changes relative to the baseline conditions established in the EIA that require the 

implementation of modified or additional mitigation measures. 

─ According to the results obtained during the year-long bird monitoring study, the assessment—namely, whether 

the technically and economically feasible mitigation measures that PMET will implement to reduce impact 

levels to below the target levels—shows that the impact levels have been met or exceeded. 

─ The status of specific, measurable milestones that must be achieved by the end of the follow-up program, while 

putting the findings into perspective with regard to the accuracy of the environmental assessment and/or the 

effectiveness of the mitigation measures. 

─ Reviewing follow-up and monitoring programs and, if necessary, updating them to ensure that the objectives 

pursued are aligned with the nature of the results obtained. 

13.2.3.6 Mammals – Large wildlife 

Due to their large size and weight, certain species of large wildlife are particularly vulnerable to road collisions, 

which can have serious consequences both for the animals involved (e.g., severe injuries, mortality, loss of 

offspring) and for the safety of road users. For this reason, PMET will establish and maintain a specific register of 

all wildlife-vehicle collisions occurring within the project site boundaries and along the access road. 

In particular, all incidents involving the following species will be recorded: woodland or migratory caribou 

(Rangifer tarandus caribou), moose (Alces alces), black bear (Ursus americanus), and grey wolf (Canis lupus). All 

injured animals will be reported to the appropriate authorities without delay. The register shall include, at a 

minimum, the following information: 

─ the species involved; 

─ the number of animals involved; 

─ the date and time of the incident; 

─ the exact location where the collision occurred; 

─ the condition of the animal (or animals) after the incident (i.e., immobilized or still moving). 
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PMET will maintain a second register compiling sightings of the same species (i.e., woodland caribou, moose, black 

bear, and grey wolf) within the boundaries of the mine site (including borrow pits). The following data will be 

recorded in the register: 

─ the species observed; 

─ the number of animals observed; 

─ the date of observation; 

─ the exact location where the animal was observed. 

The information compiled in these registers will be used to assess potential issues and, if necessary, develop 

appropriate corrective measures. By incorporating this data, PMET will be able to implement appropriate protection 

strategies, particularly during critical periods or in areas where animals are most active. Such measures will promote 

better coexistence with wildlife by reducing the impact of project activities on animal populations, while improving 

safety for workers and road users. 

Woodland and migratory caribou 

PMET will document the presence of caribou, specifically the population in the West James Bay sector (woodland) 

and the Leaf River herd (LRH) (migratory), recorded within the project’s biophysical RSA. PMET wishes to enter 

into a partnership agreement with MELCCFP to fit and use telemetry collars on woodland caribou that may be 

found in the biophysical RSA. This will provide the data needed to conduct geospatial analysis and improve our 

understanding of the migration patterns of these populations, while offering real-time visualization of how woodland 

caribou use the land during the follow-up period agreed upon with the MELCCFP. At the end of the follow-up 

period, a report will be prepared and submitted to the MELCCFP on a confidential basis. Given the sensitive nature 

of the data collected, it will not be made public. 

Black bear 

The black bear is a species found within the project’s biophysical LSA, with individual bears and signs of their 

presence frequently observed. The presence of bears near mining operations is not necessarily a problem, especially 

if these animals feed on natural organic matter found in the surrounding environment. However, anthropogenic food 

products can attract black bears. That is why they must remain out of reach of wild animals at all times, especially 

black bears. 

To achieve this, PMET has implemented a waste management system in accordance with the 3R-RD principles, 

which includes: 

─ a fully fenced sorting centre (with underground fencing and a motorized gate); 

─ a composter located at the sorting centre; 

─ trash containers equipped with bear-proof lids; 

─ a changing daily schedule for collection of trash from the containers. 
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This waste management system will remain in place throughout the mine’s construction and operations phases. 

These measures will, in particular, reduce the risk of black bears becoming accustomed to human presence. Despite 

this, bears may be attracted by the odours given off by trash—even if it is out of reach—as well as by odours coming 

from kitchens or any other place where food is stored. 

Bears attracted by food sources may thus venture close to buildings or attempt to enter them, which could pose a 

public safety risk. In situations where PMET determines that the presence of a bear poses a risk to worker safety, the 

local wildlife protection office of the Ministère de l’Environnement, de la Lutte contre les changements climatiques, 

de la Faune et des Parcs (MELCCFP) will be notified immediately so that a qualified person can assess the situation 

and determine the appropriate measures to be taken. If the competent authorities decide to euthanize the animal and 

if this procedure can be performed safely, a tallyman may be called upon to assist, thereby ensuring that the edible 

meat is utilized. 

In addition, workers will be provided with educational materials aimed at preventing the feeding of wild animals, 

whether intentional or resulting from the presence of food waste accessible to wildlife. This measure is intended to 

promote safe coexistence with black bears and to limit the negative impacts of human activities on the bear 

populations in the project area. 

13.2.3.7 Mammals – Chiropterans 

The bat monitoring program described in this section is intended to limit disturbances that could harm bats and, to 

the extent possible given the very low levels of activity recorded during the surveys, to investigate any potential 

effects of light and noise on their activities during the various phases of the project. 

This biological monitoring program covers all bat species found at the site. With regard to resident species, which 

overwinter in the province, acoustic surveys conducted from 2023 to 2025 confirmed the presence, within the 

project’s biophysical LSA, of two species and one species complex: the big brown bat (Eptesicus fuscus), the 

northern long-eared bat (Myotis septentrionalis), and the Myotis complex, which, at this latitude, includes the 

northern long-eared bat and the little brown bat (Myotis lucifugus), although the latter was not specifically identified. 

The little brown bat and the northern long-eared bat are considered threatened in Quebec (Gouvernement du 

Québec, 2025) and endangered in Canada (Government of Canada, 2025). These surveys also revealed the presence 

of three migratory bat species: the silver-haired bat (Lasionycteris noctivagans), the red bat (Lasiurus borealis), and 

the hoary bat (Lasiurus cinereus). These migratory species are included in the List of vulnerable wildlife species 

(red bat) or species which are likely to be designated as threatened or vulnerable (silver-haired and hoary bats) in 

Quebec (Gouvernement du Québec, 2025). Furthermore, these three species are considered endangered in Canada 

by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC, 2023), although they have not yet 

been listed in Schedule 1 of the Species at Risk Act (SARA; Government of Canada, 2025). 

Monitoring of potential maternity roosts 

The surveys conducted identified several potential maternity roost sites (rock outcrops or rocky structures) within 

the study area. However, this study was limited to certain areas, largely due to the limited accessibility of the study 

area, and bats are known to frequently change roost sites, even during a given breeding season (ECCC, 2018). 

Consequently, monitoring will focus on this type of habitat more generally when it is located in the immediate 

vicinity of project activities. It will also examine potential anthropogenic maternity roosts that might be provided by 

the mine’s various facilities. 
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Throughout the various phases of the project, special attention will be paid to signs of bat presence in both 

anthropogenic and natural structures located in the immediate vicinity of project activities. These signs may include 

noises (scratching or vocalizations), the presence of guano (droppings similar to those of mice, but longer, tapered, 

and segmented) on surfaces or on the ground, or the smell of damp earth (“old damp cellar”) (MELCCFP, 2023d). 

These signs of presence will be monitored during the bat breeding season, which, at this latitude, runs from  

June 15 to August 14 (MELCCFP, 2023). 

With regard to potential sites of anthropogenic origin, this opportunistic monitoring will focus on buildings or other 

structures that may provide potential entry points for bats. These may include hollow spaces in exterior siding, 

poorly aligned metal panels, or ventilation openings without grills, all of which could provide access to potential 

empty spaces within the building structure. As for natural structures, attention will be focused on snags or hollow 

trees with a fairly large diameter at breast height (DBH) (30 cm or more), as well as on south-facing rock 

formations, which could be used by bats (Tremblay and Jutras, 2010). 

If such habitats are identified—in the immediate vicinity of planned construction projects liable to cause their 

disappearance (clearing of trees or dismantling of anthropogenic structures) or to impair their quality (particularly 

through noise or vibrations)—a biologist or wildlife technician will conduct a survey to look for signs of bats. If the 

presence of a maternity roost—that is, a group of female bats that gather to give birth and raise their young—is 

suspected, the MELCCFP will be notified immediately. 

Procedure to follow if an occupied maternity roost is discovered 

Step 1: Establishment of a buffer zone 

If a maternity roost or shelter occupied by bats is identified during the breeding season (June 15 to August 14 at this 

latitude), and if activities cannot be relocated, delayed, or modified in a way that does not affect this maternity roost 

or resting site, a protection zone with a radius of 100 m (buffer zone) will be established to ensure its protection 

throughout the breeding season. 

Where appropriate, particularly for certain activities that generate significant noise pollution (such as blasting), the 

establishment of a buffer zone could be replaced by the installation of a noise barrier (vertically mounted sound-

insulating panels). 

Step 2: Marking out the protection zone 

The protection zone will be marked using painted survey stakes, flagging tape, or any other marking materials. The 

maternity roost itself will not be marked, and no markers will be placed in its immediate vicinity to minimize the 

risk of predation. The site’s coordinates will be marked on the marker, along with the direction and distance from 

the site. 

Step 3: Monitoring of the maternity roost and construction work being carried out nearby 

Once the protection zone has been established, a qualified person will closely monitor the site for any signs of 

disturbance, such as bats emerging from the maternity roost or flying around it during the day. If such observations 

are made, construction activities must cease immediately, and the protection zone must be reassessed. The activity in 

question will then be postponed until the end of the bat breeding season (August 15) or until the young bats have left 

the site. 
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No designated protection zone may be cleared of trees or developed before the end of the bat breeding season 

(August 15), or until a biologist or wildlife technician has confirmed that the young bats have left the site following 

a routine check of bat activity (visual and acoustic). 

If a maternity roost is located near a path or road, vehicles may drive through with caution. However, they will not 

be allowed to stop in the recommended buffer zone. Places where stopping is prohibited will be clearly marked. 

Step 4: Monitoring report 

PMET will use monitoring reports to document the possible presence of bat maternity roosts, as well as the 

measures taken to ensure their protection. The monitoring reports will be included in the annual environmental 

report on PMET’s operations. 

Monitoring of bat activity 

During the construction and operations phases, bat activity will be monitored in the vicinity of the mine site’s 

facilities. This monitoring program is designed to assess any indirect habitat loss that may be associated with 

disturbances to bats, particularly those caused by ambient noise and nighttime lighting. 

Sampling plan 

For this follow-up, some of the monitoring stations used during the 2023, 2024, and 2025 surveys will be re-

established to cover different noise levels, based on the noise modelling carried out during the impact assessment, as 

the highest levels could potentially disturb the bats. Given the project’s northern location, the relatively limited 

diversity of habitats, and the very low levels of activity observed during bat inventories, three monitoring stations 

should in principle be sufficient for this program. Thus, the CS-04, CS-12, and CS-14 stations used for the 2023–

2025 inventories will be retained for monitoring, covering anticipated noise levels ranging from 30 dB to 50 dB(A). 

Map 13-5 shows the locations of the sampling stations. 

Sampling method 

At each sampling station, bat activity will be measured using ultrasonic detectors (SM4 Wildlife Acoustics), as in 

acoustic surveys. These will be paired with two other automated measuring devices, enabling the simultaneous 

recording of bat activity and changes in noise levels and nighttime light levels (intrusive light). These parameters 

are, in fact, the main components that could disturb bats. 

Lastly, for each sampling station, the habitat will be briefly described (main species, canopy height, etc.). 
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Frequency and duration of follow-up 

Each year of the follow-up, the nocturnal activity of bats will be continuously monitored during the breeding season, 

from June 15 to August 14. Given the very low levels of activity observed during the bat surveys carried out 

between 2023 and 2025, all surveyed nights will be included in the analysis, regardless of weather conditions, so as 

to limit the risk of losing observations collected on nights when conditions are less favourable. Ambient noise and 

nighttime light levels will be monitored simultaneously during the same period (June 15 to August 14), with 

measurements taken during nighttime hours at intervals to be determined later based on the equipment used. 

The activity levels recorded for bats can thus be analyzed in conjunction with the noise and nighttime light 

measurements taken simultaneously during bat breeding season. 

This follow-up will initially cover the construction phase and the first year of the operations phase. Depending on 

the results obtained during these initial years of monitoring, the program may continue every five years thereafter. 

Applicable criteria 

The data collected during the monitoring should help confirm the continued presence of bats in the monitored 

habitats and, if necessary, assess the actual effects of the project on bat activity. Bat activity at monitoring stations 

will also be compared with the overall activity levels recorded during acoustic surveys conducted from 2023 to 

2025; however, any differences observed should be interpreted with caution, as surveys conducted during the 

breeding seasons of 2024 and 2025 revealed significant year-to-year variations. 

Follow-up report 

For each follow-up year, a detailed report presenting the results will be produced. This report will correlate bat 

activity (number of sightings per night) with the noise and light levels recorded at each station. The report will also 

highlight changes in bat activity and in noise and light levels recorded at the site over the years of follow-up, 

comparing the results with the reference state or with data from previous years of follow-up. 

13.2.3.8 Mammals – Other species 

No monitoring is currently planned for other mammal species, apart from the monitoring of mitigation measures 

presented in Appendix 8-2. 

13.2.3.9 Wildlife and plant species of special status 

The various species of special status present or potentially present in the project’s local study area, as well as the 

components to which they relate in the preceding sections, are presented in Table 13-7. The “Reference” column in 

the follow-up program refers to the sections of this document where information related to this species can be found. 
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Table 13-8 Species of special status that are present or potentially present in the local study area 

French name Scientific name 

Status Confirmed 

presence in 

the local 

study area 

(Yes/No) 

Reference in 

the follow-up 

program Quebec1 Canada2 

Flora 

Brown-edged pussytoes Antennaria rosea subsp. 

confinis 
LDTV 

– No 

Vegetation and 

wetlands 

(Section 

13.2.3.1) 

 

Modest aster Canadanthus modestus LDTV – No 

Spatulate moonwort Botrychium spathulatum LDTV – No 

Botrychium ascendens Botrychium ascendens LDTV – No 

Ojibway waterwort Elatine ojibwayensis LDTV – No 

Rocky Mountain 

willowherb 

Epilobium saximontanum 
LDTV 

– No 

Limestone swamp 

bedstraw 

Galium brevipes 
LDTV 

– No 

Nahanni oak fern Gymnocarpium continentale LDTV – No 

Purple meadow-rue Thalictrum dasycarpum LDTV – No 

McCall willow Salix maccalliana LDTV – No 

Ichthyofauna 

Yellow sturgeon Acipenser fulvescens SDMV 

P No Ichthyofauna 

(Section 

13.2.3.2) 

Avian fauna 

Golden eagle Aquila chrysaetos V NAR Yes 

 

Avian fauna 

(Section 

13.2.3.5) 

Harlequin duck Histrionicus histrionicus V SC No 

Short-billed dowitcher Limnodromus griseus - TH No 

Common nighthawk  Chordeiles minor LDTV SC Yes 

Peregrine falcon  Falco peregrinus  LDTV NAR Yes 

Evening grosbeak  Coccothraustes vespertinus – SC Yes 

Short-eared owl Asio flammeus LDTV 
SC (COSEWIC: 

TH) 
Yes 

Bank swallow  Riparia riparia – TH Yes 
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French name Scientific name 

Status Confirmed 

presence in 

the local 

study area 

(Yes/No) 

Reference in 

the follow-up 

program Quebec1 Canada2 

Olive-sided flycatcher Contopus cooperi V SC Yes 

Lesser yellowlegs Tringa flavipes – TH Yes 

Bald eagle Haliaeetus leucocephalus V NAR Yes 

Rusty blackbird Euphagus carolinus LDTV SC Yes 

Mammals 

Woodland caribou 

(forest) 
Rangifer tarandus caribou V TH Yes 

Large wildlife 

(Section 

13.2.3.6) 

Little brown bat Myotis lucifugus TH ES Yes 

Chiropterans 

(Section 

13.2.3.7) 

Northern long-eared bat Myotis septentrionalis TH ES Yes 

Silver-haired bat Lasionycteris noctivagans LDTV – (COSEWIC: ES) Yes 

Hoary bat Lasiurus cinereus LDTV – (COSEWIC: ES) Yes 

Red bat (eastern)  Lasiurus borealis V  – (COSEWIC: ES) Yes 

Southern bog lemming Synaptomys cooperi LDTV - Yes  

Rock vole Microtus chrotorrhinus LDTV - No  

Note:   Species potentially present in the local study area were identified through a literature review as part of the of the 

present environmental impactassessment conducted in 2025–26. This documentary research consisted of conducting 

a literature review and consulting geospatial databases within a 50 km radius of the mine site’s centroid. 

 1:  Species status in Quebec (July 2025): LDTV: Likely to be designated as threatened or vulnerable; V: Vulnerable; 

TH: Threatened. 

 2:  Species status in Canada (SARA) (July 2025): SC: Special concern; Th Threatened; ES: Endangered species; NAR: 

Not at risk. 

  



 

WSP REFERENCE: CA0001724.3318 
MARCH 2026 
13-60 

PMET RESOURCES INC. 
SHAAKICHIUWAANAAN MINING PROJECT 
ENVIRONMENTAL IMPACT ASSESSMENT 

 

13.2.4 Social environment 

13.2.4.1 Cree communities, localities, and municipalities, and the regional 

economy 

Socioeconomic conditions 

In collaboration with the affected Cree communities, PMET will ensure a follow-up of the available annual statistics 

regarding employment and income for Cree workers employed at the mine site and those within these communities. 

The goal will be, on the one hand, to determine whether there is a correlation between the statistics for the small 

group working at the mine and those for the community. If there are discrepancies in the statistical data, measures 

will be developed in collaboration with representatives from these communities to promote hiring and, if necessary, 

review the associated incomes. 

Community well-being and human health 

Grievance mechanism 

PMET will develop a grievance mechanism for handling complaints directly related to PMET operations, 

comments, and concerns to ensure the well-being of Cree community, Chisasibi community and the Jamésiens 

representatives who may be affected by the project. This mechanism will be designed to ensure formal and 

transparent management of feedback from land users. They will be able to submit their complaints, concerns, or 

comments through various channels, including electronically or by contacting staff directly at the 

Shaakichiuwaanaan site (by phone, email, or in person). When a complaint or comment is registered in the 

mechanism, the relevant parties will be notified. A resolution process involving the review of the complaint or 

comment and the preparation of an appropriate response will then be initiated. Each case will be tracked and 

documented to ensure transparency and efficient handling. 

The user who has made a complaint or comment will be kept informed throughout the process about the measures 

taken and the resolutions reached. The mechanism will become operational at the start of the mining project’s 

construction phase and will continue through the end of the restoration phase. This continuity will ensure that 

stakeholder feedback is always appropriately considered and handled throughout the project life cycle. 
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Current use of land resources and resources for traditional purposes 

Fish flesh 

Fish populations will be monitored every three years as part of the EEM program, continuing until after the mine 

closes. The purpose of this study is to determine whether mine effluent has an impact on the fish population. The 

water bodies studied will be those identified by ECCC, which currently include Lake L823 (a non-exposed water 

body) and Lake L27 (an exposed water body) (Map 13-2). The sentinel species selected for the project will be the 

northern pike and another species proposed when the study plan is submitted to ECCC. The follow-up will 

determine whether there are differences in growth, reproduction, survival, and the condition of the populations 

exposed to mine effluent, and will monitor mercury concentrations in fish tissues, if necessary (an indicator of the 

fish’s potential for consumption). 

A study on metals in fish flesh will be conducted only if the REMMMD thresholds are exceeded. As part of the 

monitoring of fish flesh contamination, only one species (the northern pike) will be tested. Fish flesh (muscle) will 

be tested for mercury and scanned for other metals. 

Plants valued by the Cree 

Monitoring the plants traditionally valued by Cree land users will help assess the metal content in the parts of the 

plants that are consumed. The purpose of this follow-up is to identify and document any changes in the environment 

compared to the baseline levels established in 2025, and assess if these changes could be related to the project 

development. This follow-up will also be used to verify the accuracy of the predictions included in the impact 

assessment and to assess the effectiveness of the project’s mitigation measures. 

Sampling plan 

Samples taken in identified areas that are considered both exposed or not exposed to potential impacts from project 

activities will form part of the environmental follow-up program. Four sampling quadrants (PL-01 through PL-04) 

were selected, in consultation with the family of the tallyman of trapline CH39, to measure existing metal 

concentrations in the vegetation (Map 13-6). Two of the quadrants were located within the biophysical LSA and fall 

within the project’s area of influence (PL-01 and PL-02), while the other two are located outside the area of 

influence of the particulate matter emission concentrations predicted by atmospheric dispersion modelling (PL-02 

and PL-04).  

A total of 72 structural tissue samples (excluding replicate field samples) will be collected, including Labrador tea 

leaves and blueberry plant fruits. Approximately 20 g (wet weight) will be collected for each sample of leaves and 

berries. Fruits and leaves that have reached full maturity will be selected whenever possible. 

As part of this project, one replicate field sample per species is to be collected from each quadrant (eight replicate 

samples in total). These replicates represent at least 10% of the total samples submitted for analysis for each plant 

species. 

Table 13-9 shows the quadrant distribution details by habitat type. 
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Tableau 13-9 Distribution of plant quadrats by habitat type 

Quadrant 

name 
Natural environment Latitude Longitude 

Quadrant in areas potentially 

affected by the mine site 

PL-01 
Regenerating forest, softwood stand, 

wooded ombrotrophic bog 
53.618518 -73.864205 Yes 

PL-02 Regenerating forest, softwood stand 53.566078 -73.902136 Yes 

PL-03  Softwood stand 53.543649 -73.989786 No 

PL-04 Regenerating forest 53.507653 -73.872916 No 

Methodology 

A sampling protocol will be followed to minimize sources of contamination from the environment, the specimens 

being sampled, and the laboratory handling. Nitrile gloves will be used for sampling and replaced between sampling 

quadrant. To be as representative as possible of traditional harvesting conditions, no cutting tools will be used. A 

separate bag will be used for each sample within each quadrant. 

Samples will be frozen within 24 hours of collection in preparation for metal assay. Samples will be stored in 

hermetically sealed “Ziploc” or equivalent bags, and kept at a minimum of -20 °C. Prior to freezing, tissues will be 

kept cool, ideally at 4°C in a cooler. 

The tissue analysis will be conducted in a laboratory accredited by the Quebec government. A laboratory quality 

assurance and quality control program will be implemented in accordance with best practices. The parameters to be 

analysed are listed in Table 13-10. 
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Table 13-10 List of parameters to be analysed in leaf tissue and berry samples 

Parameters to be tested 

Aluminum (Al) Cobalt (Co) Lead (Pb) 

Antimony (Sb) Copper (Cu) Selenium (Se)b 

Silver (Ag) Tin (Sn) Strontium (Sr) 

Arsenic (As) Iron (Fe) Titanium (Ti) 

Barium (Ba) Lithium (Li) Uranium (U) 

Beryllium (Be) Manganese (Mn) Vanadium (V) 

Boron (B) Mercury (Hg) Zinc (Zn) 

Cadmium (Cd) Molybdenum (Mo)  

Chromium (Cr) Nickel (Ni) 

Applicable criteria and quality control 

For statistical analysis, it is recommended that concentrations below the reporting detection limit (RDL) be 

converted to half of the limit. The means, maximum and minimum values, and standard deviation must be calculated 

for each parameter analyzed. 

It should be noted that there are no thresholds to respect (criteria) for the parameters analyzed in the case of these 

plants. In fact, there are currently no standards set by the Canadian Council of Ministers of the Environment 

(CCME) or the MELCCFP for the presence of metals in vegetation. In this case, the tests are only used to document 

the concentrations of metals present in the leaves and fruits of the two species sampled. 

The documents available on the MELCCFP website regarding ecotoxicology and risk assessment were taken into 

account in the preparation of this report. In addition, several guides and guidelines were consulted for the 

characterization, assessment, and presentation of the results: 

─ Procédure d’évaluation du risque écotoxicologique pour la réhabilitation des terrains contaminés [“Procedure for 

ecotoxicological risk assessment for the remediation of contaminated sites”] (CEAEQ, 1998); 

─ Supplemental guidance on human health risk assessment for country foods (HHRA Foods) – Federal 

contaminated site risk assessment in Canada (Health Canada, 2010); 

─ Lignes directrices pour la réalisation des évaluations du risque toxicologique d’origine environnementale au 

Québec [“Guidelines for conducting environmental toxicological risk assessments in Quebec”] (INSP, 2012). 

Frequency and duration of follow-up 

The scheduling of the vegetation sampling program depends primarily on blueberry berry production, since this is 

the only plant species whose fruit will be harvested. Consequently, plant collection is scheduled to take place once 

the fruit has been produced, i.e., toward the end of summer (August). Follow-up will be carried out during the 

construction and operations phases of the mine, as follows: 

─ summer 2025 (baseline condition); 

─ construction phase (Year 1); 

─ operations phase (Years 1, 5, 10, 15, 20, 25). 
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The frequency of monitoring may be revised, subject to the results obtained during the operations phase, if results 

show that there has been no significant increase in metal concentrations compared to baseline levels. 

Follow-up report 

A report will be prepared after each year of sampling and analysis and will be included in the annual report 

submitted by PMET to the MELCCFP. This report will include the methodology (gathering method, plant locations, 

brief description of the plants), the results obtained, and recommendations. 

Game valued by the Cree 

Monitoring of game valued by Cree land users will help assess the metal content in the parts of the game that are 

consumed. The purpose of this program is to identify and document any changes in the environment relative to the 

reference state that will be established in the winter of 2027, and assess whether or not they may be related to the 

project development.. This program will also be used to verify the accuracy of the impact assessment and to assess 

the effectiveness of the project’s mitigation measures. 

The snowshoe hare is currently the game species selected for follow-up. This species was chosen because it is an 

important food source for the Cree community and is abundant in the biophysical LSA. Furthermore, because this 

species has a short life cycle, it allows for the assessment of short-term bioaccumulation and thus helps identify the 

project’s potential impacts on the species. However, it is currently proposed to replace monitoring of the snowshoe 

hare with monitoring of the beaver or the porcupine, in accordance with requests expressed by land users. This 

revision to the monitoring program will be presented at the time of submission of the project‑related authorization 

applications. 

Sampling plan 

The capture of animals and the collection of samples will be carried out in collaboration with the tallyman and his 

family. Trapping will take place in the winter, when the species is consumed by community members. 

The targeted areas are located within the project’s area of influence, in zones where fine particulate matter is 

deposited, as indicated by the atmospheric modelling. The main target area is located northeast of the planned 

infrastructure (Map 13-6). 

The number of animals selected for follow-up has been set at 15. However, given the cyclical nature of the 

snowshoe hare population, this number could be adjusted upward or downward. It is also known that the home range 

of this species generally varies between 1.4 and 17 hectares under suboptimal conditions, which is likely to 

influence the spatial distribution of captures and the number of individuals sampled per sector (Godbout et al., 

2001). The final locations of the capture areas and the final number of animals to be captured will be determined in 

consultation with the tallyman and his family, based on the planned harvesting activities. 

Methodology 

Selection of organs 

The organs to be monitored were selected based on available information regarding the consumption of snowshoe 

hares by Cree users on the land and on available literature. Two tissues capable of accumulating metals will 

therefore be used for monitoring: muscle and liver. 
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Capture of animals 

To comply with all the terms and conditions of the permit issued by the Ministère for the capture of wild animals for 

scientific, educational, or wildlife management purposes (SEG permit), field forms will be used to collect the 

following information: 

─ When setting traps, record the following information for each trap: date, time, type of trap installed, location 

coordinates, habitat type, and a description of the site where the trap was set. 

─ For each capture, the snowshoe hare will be assigned a unique identification number, and the following 

information will be recorded: sex, approximate age, measurements (total length with and without the tail, as 

well as weight), and any other relevant distinguishing characteristics. 

If a snowshoe hare is captured, one of the following two options will be implemented: 

─ Leave the trap in place if it is believed that there may be another snowshoe hare nearby or remove the trap and 

move it to a different location. 

─ If no animals are captured after a trap-night, the trap will be left in place or moved. 

Sampling method 

A sampling protocol will be followed to minimize sources of contamination between the environment, the 

specimens being sampled, and the samples during handling. The following factors will be taken into consideration: 

─ To ensure the safety of field personnel when handling nitric acid (10%) and thereby minimize accidents that 

could lead to environmental discharges, nitrile gloves and safety goggles must be worn. Gloves must be 

changed after each capture. 

Laboratory instruments (scalpels, forceps, scissors, etc.) should be washed with 10% nitric acid and rinsed with 

demineralized water before taking samples. This procedure must be repeated between each type of sample. 

─ A separate bag must be used for each type of sample and each carcass. The bags must be sealed tightly and 

labelled as follows: [Year] — [Location] — [Snowshoe hare ID] — [Tissues]. 

─ To ensure the quality of the sampling procedures, a replicate sample must be collected in the field. Regardless 

of the total number of captures, which is subject to change, replicate samples must be collected. The specimens 

selected for the duplicates should be adult snowshoe hares whose organs are large enough to yield two samples 

of at least 20 grams each. The same procedures and precautions mentioned earlier must be followed when 

collecting the replicate samples. However, their identifiers will vary according to the following naming 

convention: REP—[Year] — [Location] — [Snowshoe hare ID] — [Tissues]. 

It should be noted that the skinning of snowshoe hares caught according to the culture and methods of the Cree 

family of the tallyman may be performed before tissue samples are collected, since the tissues are not exposed. Once 

the skin has been removed, an incision must be made in the carcass to take muscle and liver samples using 

previously disinfected dissection tools. Each organ must then be placed in an airtight bag. 



 

WSP REFERENCE: CA0001724.3318 
MARCH 2026 
13-68 

PMET RESOURCES INC. 
SHAAKICHIUWAANAAN MINING PROJECT 
ENVIRONMENTAL IMPACT ASSESSMENT 

 

Storage method 

To ensure the integrity of the tissue samples, they must be frozen at -20 °C within 24 hours of collection. Within this 

time frame, the tissues must be stored in a cool place, ideally at 4°C in a cooler. The cooler used for transport must 

be equipped with ice packs to maintain this temperature. 

Laboratory and test parameters 

The tests will be conducted in a laboratory accredited by the Quebec government. A laboratory quality assurance 

and quality control program must then be implemented in accordance with best practices. The parameters to be 

tested are listed in Table 13-11. 

Table 13-11 List of parameters to be analyzed in biological samples from the snowshoe hare 

Aluminum (Al) Cobalt (Co) Lead (Pb) 

Antimony (Sb) Copper (Cu) Selenium (Se)b 

Silver (Ag) Tin (Sn) Strontium (Sr) 

Arsenic (As) Iron (Fe) Titanium (Ti) 

Barium (Ba) Lithium (Li) Uranium (U) 

Beryllium (Be) Manganese (Mn) Vanadium (V) 

Boron (B) Mercury (Hg) Zinc (Zn) 

Cadmium (Cd) Molybdenum (Mo) 
 

Chromium (Cr) Nickel (Ni) 

Applicable criteria and quality control 

If a significant increase in concentrations is detected in a monitored individual, all samples from that individual will be 

reanalyzed to ensure that the increase is not due to external contamination or a laboratory artifact. The tissue samples 

will be stored for six months after collection. The term “significant increase” is used here to refer to any increase in 

contamination levels in snowshoe hare tissue that could pose a risk to human health. 

If the confirmed results exceed the environmental assessment’s projections, PMET will implement all modified or 

additional mitigation measures based on the results obtained. 

Frequency and duration of follow-up 

A survey of potentially concerning contaminants in the tissues of the snowshoe hare will be conducted in the winter 

of 2027 prior to the project’s construction. Follow-up on potentially concerning contaminants in game tissue will be 

conducted during the mine’s construction and operations phases as follows: 

─ winter 2027 (baseline level); 

─ construction phase (Year 1); 

─ operations phase (Years 1, 5, 10, 15, 20, 25). 

The frequency of monitoring may be revised, subject to the results obtained during the operations phase, if those 

results show that there has been no significant increase in metal concentrations compared to baseline levels. 
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Follow-up report 

A follow-up report will be prepared once the laboratory results are received. This report will include the 

methodology (trapping method, capture locations, and a brief description of the individual animals). In addition, the 

results will be interpreted in terms of potential risks to human health, and recommendations will be issued as 

appropriate. Since the samples will be collected in the winter, the follow-up report will be included in the following 

year’s annual report. 

Historical and cultural heritage, and significant sites and features 

Interaction with the land and the various sites of importance to the Cree community representatives living near the 

mine site is a sensitive issue that must be preserved. PMET will hold an annual meeting with them to identify the 

changes caused by mining activities on this interaction with the land. When required, an assessment will be 

conducted to determine whether changes can be made to mining operations to mitigate the reported impacts. 

In the event of the accidental discovery of an unlisted heritage or cultural site during construction work or 

exploration activities that will continue throughout the various phases of the project, the associated work will be 

interrupted, the site will be assessed, and meetings will be organized with representatives of the affected Cree 

communities to determine the steps to be taken to protect or relocate the site. 

13.2.4.2 Public infrastructure and utilities 

Traffic and road safety 

PMET will develop a traffic management plan prior to the start of construction, in coordination with the local land 

users, Cree communities and regional stakeholders (SDBJ, Town of Matagami, etc). This plan will be implemented 

throughout the project and include the following elements: 

─ Protocol on the use of radio communication systems in transport trucks. 

─ Monitoring the daily flow of heavy vehicles and employee shuttle services, depending on the day and time of 

day. 

─ Monitoring of incidents involving project vehicles on the Trans-Taiga Road. 

─ Communication plan for local residents regarding ongoing activities and management of a complaint registry. 

─ Evaluation of potentially reducing traffic during hunting seasons. 

─ Evaluation of potentially  implementing blasting and traffic restrictions during goose hunting season. 

─ Road safety awareness campaigns, with particular attention paid to hunting periods. 

─ Implementation of speed limits and appropriate road maintenance on the site. 

─ Analysis of opportunities to increase the use of electric vehicles on site. 

─ Prohibition of the use of engine braking when possible. 

─ Training in eco-driving and energy conservation. 

─ Raising awareness about wildlife and species of special concern. 

─ Watering haulage roads to reduce dust and using dust suppressants as needed. 
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─ Identification of available rest areas in case of emergency. 

The collected data will be systematically cross-referenced with daily traffic flows of vehicles entering and leaving 

the site, as well as with recorded complaints. Any substantiated complaint or proven environmental impact will 

result in the development and implementation of appropriate mitigation measures. 

Monitoring during the operations phase is the responsibility of PMET’s Environment Department. The results of this 

monitoring will be included in the annual environmental and social monitoring report and presented at meetings 

with the various follow-up committees. 

Collisions with large wildlife 

PMET will establish a registry of wildlife collisions. This initiative will make it possible to assess the impacts on 

local species and develop appropriate corrective measures. By incorporating this data, PMET will be able to 

implement targeted protection strategies, particularly during critical periods or on road sections identified as high-

risk. The goal is to minimize the impact on biodiversity while ensuring road safety. 

13.2.4.3 Archaeology 

In the event of the chance discovery of a significant archaeological site, two options will be considered: either 

conducting a supplementary inventory or carrying out a targeted excavation to sample the site before it is destroyed 

by construction work. The main users of the land will be consulted on the approach to be adopted. 

In any case, the areas with archaeological potential that had been identified during the initial assessment in 2024 

within the project area were inventoried in 2025. In most of the areas inventoried as part of this project, no 

archaeological remains were found. The impact risk in these areas is therefore very low. Only one area (FjFl-2 

[Area 126]) has been identified as having potential additional artifacts, however it is outside the planned 

development area.  Should any development or activities be planned within this area, it would be subject to a 

specific management plan which could include further surveys and removal of discovered artifacts (Appendix 8-2). 

If archaeological remains are accidentally uncovered during construction, site supervisors will immediately contact 

the environmental superintendent and the chance discovery procedure will be followed.  Any discovery related to 

First Nations heritage will also be shared with the CH39 tallyman, the Cree Nation of Chisasibi and the Cree Nation 

Government. 

13.2.4.4 Landscape 

No follow-up is planned regarding the landscape component of the project. 

13.2.4.5 Follow-up committee 

PMET will establish a follow-up committee to ensure the ongoing participation of stakeholders in the project’s 

implementation and follow-up. Once established, the committee will be responsible for establishing its operating 

procedures, including the principles of ethics, independence, and confidentiality applicable to its members. It will 

also define its mandate, objectives, and expected outcomes, as well as the responsibilities of each member, both with 

respect to the committee and to the organizations they represent, if applicable. The procedures for external 

communications and feedback will also be defined through consultation. 
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The committee’s mandate will be developed collectively by its members and will reflect the issues, expectations, 

concerns, and challenges identified by the local community, as well as the project’s current status. 

At least once a year, during the follow-up committee’s regular meetings, a detailed report on the complaints 

received—including their nature, number, and the steps taken to resolve them—will be presented to the members. 

The specific procedures for reviewing, processing, and presenting complaints will be established collectively by the 

committee members. 

With regard to the Cree community, a dedicated follow-up committee—the terms and conditions of which will be 

specified in the Impact and Benefit Agreement (IBA)—will be established to facilitate the discussion, review, and 

resolution of issues that may arise during the various phases of the mining project. This committee will provide a 

structured and ongoing mechanism for collaboration between PMET and Cree representatives. 

13.2.5 Other follow-ups 

13.2.5.1 Wetland and water body compensation 

The program is presented in Chapter 14. The projects associated with this program are currently being developed, 

and once the details are finalized, the proposed follow-up plan will be presented to government authorities for 

approval. Follow-ups are typically conducted in years 1, 3, and 5 after project completion. 

13.2.5.2 Fish habitat compensation 

The fish habitat compensation plan described in Chapter 14 details the planned activities. Follow-up assessments 

would be conducted in years 1, 3, and 5 following the completion of the work to confirm that the work has been 

carried out properly and to ensure that the objectives have been met. The physical characteristics of the structures 

and the conditions for the free passage of fish will be assessed based on the following parameters: 

─ a description of the overall condition of the structures (signs of instability, erosion, sand encroachment, 

scouring, etc.); 

─ condition of the riparian zone and rock-filled embankments; 

─ photographs (view upstream, view downstream, view of the banks, etc.) for comparison with the reference state; 

─ description and dimensions of the installed culvert: 

− wet area in the culvert; 

− reconstituted bed substrate; 

− watertightness of the reconstructed bed (signs of infiltration); 

− drop height; 

− type of flow at the outlet of the culvert, if any; 

− water depth at the upstream and downstream ends; 

− velocity of the current in the culvert; 

− description of the downstream ditch (depth, velocity of the current); 

─ use by fish fauna, if possible (visual observations). 
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These measurements will be taken at each follow-up visit to allow for comparisons. The effectiveness of the 

improvements will also be assessed through visual inspections. The results will be presented in a report following 

each follow-up. 

13.2.6 Annual monitoring and follow-up report 

The annual report, as required by D019 (MELCCFP, 2025b), serves as a key tool for environmental accountability 

for all mining operators in Quebec. It is intended to provide the Ministère with a comprehensive, transparent, and 

up-to-date overview of mining activities, their environmental management, and the measures taken to ensure 

regulatory compliance. This report serves not only to demonstrate compliance with legal requirements, but also to 

document efforts toward continuous improvement and the responsible management of environmental impacts 

associated with mining operations. 

The report provides a summary of the mining activities carried out during the year. This summary must include the 

tonnage mined and processed, the number of production days, and any periods of temporary suspension of 

operations. It is also essential to report any incidents or problems that have occurred and that could have an impact 

on the environment, such as accidental spills, specifying the corrective measures taken to address them. This section 

provides an overview of operations and highlights proactive environmental risk management. 

The report must detail any changes made to the accidental spill response plan, as well as the measures taken to 

strengthen incident prevention and management. Finally, the report must include a summary of the restoration work 

carried out during the year, including progressive restoration efforts, the locations and areas restored, as well as the 

follow-up measures put in place. This section demonstrates the operator’s commitment to rehabilitating mining sites. 

The content of the annual report is organized around several key themes, each of which addresses specific 

requirements of D019 (MELCCFP, 2025b). 

13.2.6.1 Calculation of annual loads and flow measurements 

The report presents the calculation of annual loads for each parameter in the routine follow-up of the final effluent, 

in accordance with the methods detailed in D019 (MELCCFP, 2025b). The monthly loads are added together to 

calculate the annual load (expressed in kg/year) for each monitored parameter, such as arsenic, copper, iron, nickel, 

lead, zinc, cyanides, suspended solids, and radium-226. 

The report must include the initial or annual verification report on the accuracy of flow measurement systems, as 

required by D019 (MELCCFP, 2025b). This report must include recommendations and an action plan for corrective 

measures, if necessary, as well as a follow-up on the implementation of those measures. This requirement ensures 

that loads are calculated with greater accuracy. 

13.2.6.2 Tailings management 

The annual report must include the annual quantity, in metric tonnes, of all tailings produced, as well as a 

breakdown by management method (backfilling, disposal in stockpiles, reuse, etc.). The area, in hectares, affected 

by tailings storage facilities and treatment ponds must also be specified. This information can be used to assess the 

environmental footprint of operations and the effectiveness of waste management. 
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The report also includes the annual physical stability inspection report for tailings storage facilities and associated 

structures, as well as the recommended corrective actions and their state of progress. The follow-up on corrective actions 

taken following the safety review must be detailed, including a timeline for implementing the corrective measures. This 

requirement is to ensure that recommendations resulting from inspections and safety reviews are effectively implemented. 

13.2.6.3 Piezometric and groundwater quality follow-up 

The report includes a section specifically dedicated to groundwater quality monitoring, covering the results of tests, 

an analysis of trends, and a description of any corrective or mitigation measures implemented, where applicable. 

Analysis certificates must be kept in an accessible log and made available upon request. This requirement is 

intended to ensure the protection of water resources and prevent any contamination resulting from mining activities. 

The piezometric follow-up, that is, the measurement of groundwater levels, must also be included in the annual report. 

Measurements must be taken at locations where observation wells have been installed, at least twice a year, typically in the 

spring and summer. The report must present the results of these measurements and their interpretation. 

13.2.6.4 Water report 

The report provides a detailed overview of water used and discharged at the mine site, including the mine 

wastewater utilization rate and the mine wastewater utilization efficiency rate, calculated using the prescribed 

formulas. All data required for these calculations—such as the annual volume of reused mine wastewater, the annual 

volume of fresh water used, and the annual volume of final effluent—must be provided. This assessment is used to 

evaluate the effectiveness of water management and efforts to reduce fresh water consumption. 

For each tailings storage facility on the site, the report must include the results of the percolation rate calculation, as 

well as all data necessary for that calculation. This requirement is intended to ensure that waste management 

facilities do not pose a risk of contamination to groundwater. 

13.2.6.5 Submission and retention procedures 

The annual report must be submitted to the Ministère by June 1 of each year, until the end of the transition period 

leading to the site’s full restoration. All reports submitted, along with the documents, information, and data required 

to produce them, will be retained by PMET throughout the duration of the activities and until the post-restoration 

follow-up program is discontinued. 

13.2.6.6 Annual report and follow-up 

The annual report must demonstrate compliance with requirements. It is a key tool for environmental management 

and accountability. It will help the MELCCFP verify the compliance of PMET’s activities and monitor changes in 

environmental impacts. In addition to the content presented above, the follow-up reports to be prepared during the 

year will be included as an appendix. Thus, all commitments made for a given year will be reported according to the 

follow-up schedule presented in the following chapter. 

13.2.7 Follow-up program calendar 

Appendix 13-1 provides a timeline for all follow-up activities planned as part of the environmental monitoring 

program throughout the various phases of the project. 
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14 Preliminary compensation program 

14.1 Summary of loss of fish habitat, wetlands, and aquatic 

environments  

Table 14-1 summarizes the anticipated direct loss of fish habitat, wetlands, and aquatic environments associated 

with the project. 

Table14-1 Summary of estimated direct loss of fish habitat, wetlands, and aquatic environments  

Environment Category Type of environment Total (ha) 

Aquatic Fish habitat 

Littoral Watercourse 0.78 

Bodies of water 56.35 

Wetland below the littoral zone 0.05 

Sub-total fish habitat aquatic environments 57.18 

Not a fish habitat 

Littoral Watercourse 0.00 

Body of water 0.03 

Wetland below the littoral zone 4.93 

Sub-total not a fish habitat littoral 4.97 

Riverbank Wetland 3.63 

Forested 6.09 

Non-forested 0.82 

Sub-total riverbank 10.53 

Sub-total not a fish habitat aquatic environments 15.50 

Wetland Wetlands outside littoral or riverbank 104.68 

Total of estimated direct loss of fish habitat, wetlands, and aquatic environments  120.19 
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14.2 Fish habitat compensation plan 

14.2.1 Context and losses to be compensated 

As part of the project, spodumene will be extracted using a hybrid approach combining open pit and underground 

mining, so as to reduce the direct impact on fish habitat. Despite these efforts, the infrastructure development will 

result in the direct loss of approximately 57.18 ha of aquatic habitat, mainly due to the partial draining of Lake L01.  

These habitats are mainly populated by white sucker (Catostomus commersonii) and northern pike (Esox lucius), 

with a lesser presence of lake trout (Salvelinus namaycush). Brook trout (Salvelinus fontinalis) have also been 

observed in the lake outlet, which offers good potential for feeding and spawning for lithophilic species, but poor 

potential for phytophilic species. 

Mitigation measures are planned, including fish relocation and the creation of a diversion channel modelled on a 

natural watercourse to maintain connectivity (Appendix 14-1). However, residual impacts remain and require the 

implementation of a compensation plan aimed at restoring or improving equivalent habitats, in accordance with 

regulatory requirements, in consultation with the Cree community and government authorities (Appendix 14-2). 

14.2.2 Compensation project identification 

The identification of compensation projects relied on two complementary components. First, consultations were held 

with land users, regional organizations, and government agencies to identify priority issues and gather compensation 

project ideas. Next, a photo interpretation analysis was undertaken of the identified sites, disturbed areas and areas 

with restoration potential, such as altered watercourses, obsolete culverts, borrow pits, and abandoned mine sites. 

The consultation effort revealed several major concerns relating to aquatic environments, including mercury 

contamination in fish flesh, which remains a significant issue for the Chisasibi community; the presence of invasive 

species, exacerbated by fishing tournaments and the arrival of tourists with their boats; and the degraded quality of 

water in some watercourses, which tallymen consider to be a cause for concern.  

A list of potential aquatic habitat compensation projects has been developed in accordance with the principles of the 

Policy for applying measures to offset harmful impacts to fish and fish habitat (DFO, 2025), while incorporating the 

cultural values and fisheries management priorities of local Indigenous communities. 
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14.2.3 Identified projects 

The identified compensation projects fall into different categories: 

─ Water level increase 

─ Restoration of watercourses and water bodies 

─ Development of spawning grounds and grass beds 

─ Improved fish passages (migratory pass) 

─ Rehabilitation of culverts 

─ Restoration of disturbed sites (borrow pits, abandoned mine sites) 

─ Measures targeting invasive species and contaminants 

Some identified projects were rejected because they did not meet the compensation criteria or presented major 

constraints. Other projects are currently being analyzed and will be presented in detail at a later date. The projects 

presented below are considered “active” and have been identified as having the potential to compensate for fish 

habitat loss from the project. Map 14-1 shows the location of identified fish habitat compensation projects. 
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14.2.4 Summary 

Several fish habitat compensation projects were identified and selected to move forward based on their relevance and feasibility. The table below provides a 

summary of these projects, indicating the issue identified needing improvement, the work planned to address identified issues, the anticipated gain in surface 

area, and the potential challenges to be considered. 

Table 14-2 Summary of potential fish habitat compensation projects 

Project name Issues Planned work Anticipated gain (ha) Potential challenges 

Raising the water level 

of Lake L01 (N01) 

Partial drying up of Lake L01 and significant loss 

of fish habitat. Habitats suitable for northern pike 

spawning are very rare (<1% of riverbanks) and 

aquatic vegetation is scarce. 

Raise the water level of Lake L01 using the dam planned 

for the mine site to increase the area and volume of fish 

habitat. This measure will also allow spring flooding of the 

riverbanks, promoting northern pike spawning and 

improving ecological functions (fry rearing, shelter, 

feeding). 

2.15 to 20.71 (depending 

on the level-raising 

scenario: +10 cm to 

+60 cm). 

Proximity to mining infrastructure 

and issues related to site closure. 

Confirmation of the volume of 

water retained by the dam to 

determine the type of structure 

(high or low capacity). 

Development of multi-

species spawning 

grounds at the mine site 

(FH03) 

Scarcity of habitats suitable for spawning 

lithophilic species in Watercourses CE8 and 

CE11 at the site. 

Develop multi-species spawning grounds at the crossings 

of Watercourses CE8 and CE11 by preserving the natural 

riverbed, adding suitable substrate, and installing sills to 

ensure favourable water conditions for lithophilic species 

to spawn.  

Between 0.05 and 0.1 ha 

(exact gain to be 

confirmed according to the 

development plan). 

To be determined (related to the 

design of the crossings and water 

conditions). 

Development of grass 

beds in Lake L01 

(FH04) 

Lack of spawning habitats for northern pike due 

to the scarcity of aquatic vegetation and steep 

banks. 

Reshape some riverbanks to create or enlarge flood plain 

areas during the spawning season, then replant with 

suitable vegetation to ensure the rapid establishment of 

grass beds conducive to northern pike reproduction. 

2.5 ha (six preliminary 

sites identified, possibility 

of increasing the surface 

area). 

To be determined (related to site 

selection and topographical 

constraints). 

Watercourse near 

airport LG-4 (RCP01) 

Past impacts: three crossings and the presence of 

an embankment disrupting the watercourse. 

Restore the banks at the former crossing points and 

develop a water body in the embankment area, including 

depressions to reach the water table, gentle slopes to 

promote grass beds, topsoil spreading, and revegetation 

work (seeding, reforestation, transplantation). 

0.41 ha (fish habitat). Proximity to the runway and 

ownership of the land. 

Watercourse (north) at 

Lac Desaulniers 

(RCP02) 

Decreased quality of the fishing site (spread of 

willow trees) and uncertain water quality; free 

passage of fish not documented. 

Restore the spawning ground and banks overgrown with 

willow, improve water quality, and take action to ensure 

the free passage of fish if necessary. 

To be determined To be determined 
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Project name Issues Planned work Anticipated gain (ha) Potential challenges 

Watercourse (west) at 

Lac Desaulniers 

(RCP03) 

Problematic water quality (rusty colour), possible 

contamination linked to a nearby landfill site. 

Implement corrective measures to treat the contamination 

responsible for the discolouration and improve the quality 

of the water environment. 

To be determined To be determined 

Restoration of a brook 

trout spawning ground 

(FH01) 

Brook trout spawning ground near the Chisasibi 

public beach. 

Implement measures to restore the spawning ground, 

including site characterization and measures to improve 

habitat quality and functionality. 

To be determined To be determined 

Restoration of a walleye 

spawning ground 

(FH02) 

Walleye spawning ground near the LG-4 power 

plant; spawning site unsuitable since the removal 

of a bridge or culvert. 

Restore the spawning ground by improving habitat quality 

and functionality, and implement corrective measures 

related to the removal of the bridge or culvert. 

To be determined To be determined 

Restoration of a fish 

pass (LC01) 

Damaged pass preventing the free passage of fish 

between the water bodies and the Robert-

Bourassa reservoir. 

Reconfigure the fish pass to restore connectivity and 

enable species migration between watercourses and the 

reservoir. 

Up to 124 ha (upstream 

water bodies). 

Ownership of the dam and the pass 

by Hydro-Québec; legal 

obligations and willingness to 

carry out the work. 

Culvert at Lac Yasinski 

(T02) 

Issue of free passage of fish; little use of the 

developed spawning ground; risk of eggs being 

washed away on the jetty. 

Rehabilitate the culvert to restore connectivity and 

optimize the existing spawning ground by improving 

hydraulic conditions and correcting the jetty (uniform 

level, removal of the insulating fabric, adjustment of the 

protective arm) to reduce the risk of eggs being washed 

away.  

Up to 137.9 ha (water 

bodies) and 0.169 ha 

(spawning grounds). 

Complex logistics (Billy-Diamond 

Highway, single North-Radisson 

route) and preserving the integrity 

of the existing spawning grounds. 

Culverts at km 77 of the 

Chisasibi Road (T03) 

Culverts in poor condition hindering the free 

passage of fish; risk of complete deterioration. 

Replace culverts with a permanent structure (e.g., arch 

culvert) that ensures free passage at all times and preserves 

a natural flow bed. 

Up to 36.17 km of 

watercourses and 

183.18 ha of water bodies. 

Complex logistics (single road to 

Chisasibi); maintaining traffic flow 

during construction. 

Culvert at the entrance 

to Chisasibi borrow pit 1 

(T04) 

Issue of free passage for fish; accumulation of 

water upstream of the culvert; presence of a brook 

trout spawning ground upstream. 

Implement appropriate measures to restore connectivity, 

including technical characterization of the culvert and 

design of a structure that facilitates the free passage of fish. 

To be determined Keep traffic flowing if the borrow 

pit is still in use. 

Culverts near LG-4 

(T05) 

Crossings and culverts that may interfere with the 

free passage of fish and the quality of the habitat. 

Implement appropriate measures to restore connectivity, 

including the characterization of culverts and the design of 

structures that facilitate the free passage of fish. 

To be determined Ownership of the rights-of-way 

(possibly Hydro-Québec). 
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Project name Issues Planned work Anticipated gain (ha) Potential challenges 

Chisasibi borrow pit 1 

(BE04) 

Deteriorated environment; crossings hindering 

traffic; presence of excavated water. 

Restore the borrow pit by removing residual material, 

apply the “rough and loose” method, enlarge the excavated 

water body, and develop a juxtaposed wetland (gentle 

slopes, drainage channels, topsoil, vegetation). Replace or 

adapt culverts to restore the free passage of fish. 

2.5183 ha (fish habitat) + 

additional water and 

wetland environments. 

Project compromised if the borrow 

pit is still active (access for heavy 

machinery). 

Culvert in Chibougamau 

(T01) 

Heavily damaged culvert hindering the free 

passage of fish; rising water levels upstream. 

Replace the culvert with a suitable structure to restore 

connectivity between the two bodies of water and ensure 

free passage for fish at all times. 

Up to 26.05 km of 

watercourses and 683.5 ha 

of water bodies. 

To be determined (ownership, 

technical and logistical 

constraints). 

Icon Sullivan (M01) Homogeneous channel with no sinuosity; steep 

banks; contamination by tailings; old road on the 

riverbank. 

Create a diversion channel with a basin from the existing 

channel; stabilize the banks at strategic locations to limit 

runoff; renaturalize an old road northeast of the site. 

1,168 ha (fish habitat: 

0.7003 ha; riverbanks: 

0.4677 ha. 

Presence of contaminants and 

instability in several areas. 

Boat washing station 

(EEE01) 

Risk of introducing invasive alien species due to 

fishing tournaments and the growing number of 

tourists arriving from the south with boats. 

Set up a mobile washing station that can be moved as 

needed (tournaments, critical periods) and/or a fixed 

station at a strategic location to intercept boats coming 

from the south. 

N/A Ensure that the mobile station is 

present at the right water bodies at 

the right time; approve sites for a 

fixed station. 

Environmental 

contaminants – 

traditional food (R01) 

Presence of mercury in freshwater fish flesh, 

concerns for the health and food safety of the 

Chisasibi community. 

Identify environmental contaminants (particularly 

mercury) in traditional foods; conduct sampling and 

analysis; disclose results and raise public awareness. 

N/A To be determined (related to 

methodology, sampling sites, and 

reporting of results). 

References: (Niigaan. 2025) (DFO, 2025)  
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14.3 Wetland and aquatic environment compensation plan 

14.3.1 Context and losses to be compensated 

The planned development will result in the loss of 120.19 ha of wetlands and aquatic environments. Table 14-1 

describes the type of environment per hectare in further detail.  

The local project study area encompasses a total of 285 wetlands. The vast majority of these wetlands (89%) are part 

of a wetland complex, while 92% have an identified water connection (direct or indirect). Identified wetlands 

include a shallow water area, a pond, four marshes, 43 treed swamps, 17 shrubby swamps, eight forested fens, 

45 open fens, 66 forested ombrotrophic bogs, and 100 open ombrotrophic bogs.  

14.3.2 Project search 

Due to the abundance of wetlands and aquatic environments in the region, and the limited number of disturbed 

environments requiring restoration, the search for compensation options could not be based solely on achieving 

gains comparable to losses in surface area. Particular attention was paid to identifying projects that could offset 

losses of affected ecological functions. However, this approach complexifies the quantification of gains, as they are 

not based on a direct comparison of surface areas for a given type of environment, but on enhancements to 

ecological functions, the equivalence of which cannot be expressed solely on an area basis.. 

Consultations with communities potentially affected by the project were also a central part of the process to identify 

compensation projects. The selected projects must meet the expectations of land users who know and use the area 

and who could be directly affected by the project. The main concerns expressed throughout land user consultation 

efforts were related to fish habitat. However, tallymen are also concerned about the increased presence of invasive 

species, a phenomenon exacerbated by fishing tournaments and the influx of tourists with their boats. Concerns 

about water quality in some watercourses were also expressed. 

Moreover, some traditional activities practiced by land users are closely tied to wetlands and aquatic environments. 

The conservation of hunting of geese, ducks, and bears, may be among other measures that could be explored within 

wetland and water management plans. 

14.3.3 Selected projects 

Four main areas have been identified for wetland and water compensation projects in the project region (Appendix 14-3):  

─ Indirect gains from fish habitat compensation projects 

─ Development of former borrow bits 

─ Restoration of contaminated sites 

─ Research focus: a path forward with carbon sequestration in peatlands 

The projects selected to date are considered active and offer potential for offsetting the loss of wetlands and aquatic 

environments. Map 14-2 shows the location of potential wetland and aquatic environment compensation projects.  
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14.3.4 Summary 

The following table provides an overview of the various potential projects selected, highlighting the targeted issues for each identified project, the planned work 

to be undertaken, the expected gains in hectares, and the potential challenges to be considered. 

Table 14-3 Summary of potential wetland and aquatic environment compensation projects 

Project name Issues Planned work Anticipated gain (ha) Potential challenges 

Raising the water level 

of Lake L01 (N01) 

Partial drying up of Lake L01 and 

significant loss of fish habitat. Habitats 

suitable for northern pike spawning 

are very rare (<1% of riverbanks) and 

aquatic vegetation is scarce. 

Raise the water level of Lake L01 using the dam 

planned for the mine site to increase the area and 

volume of fish habitat. This measure will also allow 

spring flooding of the riverbanks, promoting northern 

pike spawning and improving ecological functions 

(fry rearing, shelter, feeding). 

2.15 to 20.71. Proximity to mining 

infrastructure and issues related 

to site closure. Confirmation of 

the volume of water retained by 

the dam to determine the type of 

structure (high or low capacity). 

Development of grass 

beds in Lake L01 

(FH04) 

Lack of spawning habitats for northern 

pike due to the scarcity of aquatic 

vegetation and steep banks. 

Reshape some riverbanks to create or enlarge flood 

plain areas during the spawning season, then replant 

with suitable vegetation to ensure the rapid 

establishment of grass beds conducive to northern 

pike reproduction. 

2.5 (six preliminary 

sites identified, 

possibility of increasing 

the surface area). 

To be determined (related to site 

selection and topographical 

constraints). 

Watercourse near 

airport LG-4 (RCP01) 

Past impacts: three crossings and the 

presence of an embankment disrupting 

the watercourse. 

Restore the banks at the former crossing points and 

develop a water body in the embankment area, 

including depressions to reach the water table, gentle 

slopes to promote grass beds, topsoil spreading, and 

revegetation work (seeding, reforestation, 

transplantation). 

Riverbanks: 0.28;  

wetlands: 0.44. 

Proximity to the runway and 

ownership of the land. 

Watercourse (north) at 

Lac Desaulniers 

(RCP02) 

Decreased quality of the fishing site 

(spread of willow trees) and uncertain 

water quality; free passage of fish not 

documented. 

Restore the spawning ground and banks overgrown 

with willow, improve water quality, and take action to 

ensure the free passage of fish if necessary. 

To be determined To be determined 
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Project name Issues Planned work Anticipated gain (ha) Potential challenges 

Chisasibi borrow pit 1 

(BE04) 

Deteriorated environment; crossings 

hindering traffic; presence of 

excavated water. 

Restore the borrow pit by removing residual material, 

apply the “rough and loose” method, enlarge the 

excavated water body, and develop a juxtaposed 

wetland (gentle slopes, drainage channels, topsoil, 

vegetation). Replace or adapt culverts to restore the 

free passage of fish. 

Riverbanks: 0.81;  

wetlands: 1.23. 

Project compromised if the 

borrow pit is still active (access 

for heavy machinery). 

Icon Sullivan (M01) Homogeneous channel with no 

sinuosity; steep banks; contamination 

by tailings; old road on the riverbank. 

Create a diversion channel with a basin from the 

existing channel; stabilize the banks at strategic 

locations to limit runoff; renaturalize an old road 

northeast of the site. 

Riverbanks: 0.4677. Presence of contaminants and 

instability in several areas. 

Site 4  

Borrow pit open under certain 

conditions, environment damaged by 

removal of material, creation of access 

roads, and machinery traffic. 

Restoration of the site by creating wetlands through 

the removal of material, reshaping the landscape, 

revegetation, and development of floodplains. 

2.84. To be determined 

Site 5 -33G06-1 Gravel borrow pit open under certain 

conditions, environment damaged by 

removal of material, creation of access 

roads, and machinery traffic. 

Restoration of the site by creating wetlands through 

the removal of material, reshaping the landscape, 

revegetation, and development of floodplains. 

2.32. To be determined 

Site 7 -33F07-1 Crushed stone borrow pit open under 

certain conditions, environment 

damaged by removal of material, 

creation of access roads, and 

machinery traffic. 

Restoration of the site by creating wetlands through 

the removal of material, reshaping the landscape, 

revegetation, and development of floodplains. 

4.56. To be determined 

Site 8 – 33I02-12 Closed sand borrow pit, environment 

damaged by removal of material, 

creation of access roads, and 

machinery traffic. 

Restoration of the site by creating wetlands through 

the removal of material, reshaping the landscape, 

revegetation, and development of floodplains. 

2.40. To be determined 
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Project name Issues Planned work Anticipated gain (ha) Potential challenges 

Site 9 – 33F04-1 Closed sand borrow pit, environment 

damaged by removal of material, 

creation of access roads, and 

machinery traffic. 

Restoration of the site by creating wetlands through 

the removal of material, reshaping the landscape, 

revegetation, and development of floodplains. 

1.98. To be determined 

Site 10 – 33F04-0 Closed gravel borrow pit, environment 

damaged by removal of material, 

creation of access roads, and 

machinery traffic. 

Restoration of the site by creating wetlands through 

the removal of material, reshaping the landscape, 

revegetation, and development of floodplains. 

8.26. To be determined 

Site 11 – 32N06-1 Closed sand borrow pit, environment 

damaged by removal of material, 

creation of access roads, and 

machinery traffic. 

Restoration of the site by creating wetlands through 

the removal of material, reshaping the landscape, 

revegetation, and development of floodplains. 

11.50. To be determined 

Site 12 – 32N06-5 

Closed gravel borrow pit, environment 

damaged by removal of material, 

creation of access roads, and 

machinery traffic. 

Restoration of the site by creating wetlands through 

the removal of material, reshaping the landscape, 

revegetation, and development of floodplains. 

8.10. To be determined 

Site 1 - WJ/6-054 

Contaminated site: environment 

damaged by soil disturbance, 

machinery traffic, and probable soil 

contamination. 

Site restoration through soil decontamination, land 

reshaping, and wetland development. 

To be determined To be determined 

Site 6 - WJ/6-028 

Contaminated site: : environment 

damaged by soil disturbance, 

machinery traffic, and probable soil 

contamination. 

Site restoration through soil decontamination, land 

reshaping, and wetland development. 

To be determined No access road, in the middle of 

a wetland complex, near the 

river. 

Site 7 – Former 

dumping ground 

Former illegal dumping ground 

containing around fifteen abandoned 

cars, old fuel tanks, and various other 

types of waste. 

Site restoration through soil decontamination, land 

reshaping, and wetland development. 

4.0. In the middle of a wetland 

complex (machinery traffic). 
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Project name Issues Planned work Anticipated gain (ha) Potential challenges 

Research Focus 

Creation of conservation 

areas (AMCE—Other 

efficient conservation 

measures) 

Project carried out in a peatland 

complex. 

A specialized study on carbon would be conducted, 

including the MELCCFP’s method for quantifying 

carbon stocks.  

To be determined Determine site location in 

agreement with all stakeholders. 

Knowledge acquisition Acquire knowledge on the impact of 

creating a mining project (with an 

underground component) on the 

ecological functions and ecosystem 

services of wetlands in general, and 

peatlands in particular. 

Mapping of plant communities, review of peatland 

studies, field campaigns for characterization, 

installation of monitoring devices, hydrological and 

physicochemical measurements, carbon and 

groundwater modelling. 

To be determined To be determined 

References: (Niigaan. 2025); (MPO, 2025); (Megnan, 2024)   
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