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 Summary  

This report covers the results of the 2021 monitoring 

activities undertaken as part of the implementation of 

Renard mineôs Environmental and Social Management 

System (ESMS). 

The ESMS emerged from various environmental 

management tools SWY has developed over the years to 

promote early detection of environmental and social 

issues, ensure environmental regulatory compliance and 

promote continuous improvement.  

Included among these tools are the Environmental 

Surveillance Program, the Environmental and Social 

Monitoring Program (ESMP) and other internal auditing 

tools. Although these tools were developed for the 

construction phase, SWY has continued to use the tools in 

the Renard mine operations phase. 

As a communications tool, the Renard mineôs annual 

environmental and social monitoring report is designed to 

communicate the results of the various environmental and 

social management activities to stakeholders, the public 

and government authorities. The report covers the results 

of the environmental monitoring activities in 2021.   

Environmental and Social Management System 

(ESMS) 

SWYôs ESMS was put in place in 2015 to oversee 

construction activities at the mine, which were performed 

without any notice of non-compliance. The implementation 

of the ESMS on site resulted in an orderly, properly 

signposted and safe worksite. 

Surveillance activities continued during mine operations in 

order to track the overall environmental performance of 

SWYôs activities. The surveillance activities helped 

promote early detection of and respond rapidly to a system 

malfunction or a failure of a mitigation measure. 

TSMTM Certification 

Towards Sustainable Mining (TSMTM) is a system 

developed by the Mining Association of Canada (MAC) to 

enable the mining industry to meet its commitments with 

respect to its environmental and social performance, 

credibility, transparency and responsibilities. Participation 

in TSM is mandatory for MACôs member companies, who 

are required to submit annual reports on the performance 

of their Canadian locations using protocols and indicators. 

For each indicator, mining facilities assign a letter grade 

from ñCò, the lowest, to ñAAAò, the highest, which reflects 

their performance, except in the case of crisis 

management protocol, which requires a yes or no 

response.  

The goal of the TSMTM program is to help mining 

companies achieve Level A or higher, which indicates that 

the company is managing social and environmental risks 

effectively and using exemplary environmental 

management, safety and community engagement 

practices.  

In 2021, SWY conducted its second self-assessment of 

the seven protocols in the TSMTM initiative. SWY achieved 

the top AAA level for two protocols and Level AA on five 

protocols. Self-assessments are externally verified every 

three years. The first external audit will take place in the 

spring of 2022 and will be conducted by a MAC accredited 

audit service provider. 

Eco-Permits 

The Eco permitting process is an internal procedure SWY 

put in place during the construction phase to ensure 

regulatory compliance of work in progress or of any 

change in working method. A total of 490 Eco-Permits 

have been submitted to the SWY Environment 

Department for assessment since 2015, 84 of which were 

submitted in 2019, 29 in 2020 and 38 in 2021. 

Solid Waste Management 

The solid waste management (SWM) philosophy put in 

place by SWY is based on the 3R-RD principle (reduce, 

reuse, recycle, reclaim, dispose). SWY adopted 

performance indicators to track SWM at the Renard mine 

site where solid waste (SW) is separated at source and 

collected in dedicated containers so that solid waste is 

reclaimed. 

Since 2018, solid waste quantities have been expressed 
in percentage of tonnes (%t). This adjustment results in a 
more accurate weight of solid waste by type of material, 
not by container. This means SWY can track the change 
in recycling and landfilling rates more accurately in 
relation to performance indicators. 

Since 2015, almost 49% of the tonnes of solid waste 

produced at the mine site was recycled or reclaimed. In 

2021, about 56% of the tonnes of solid waste was 

recycled, as compared with 47% in 2020. SWY has 

continued to increase its rate of solid waste recycling since 

2017, and still aims to achieve the solid waste recycling 

target of 70% set by Recyc-Québec.  

The waste sent to the trench landfill site (TLS) in 2021, i.e. 

44% of the solid waste, represents the lowest landfilling 

rate since the construction phase. The content consisted 



ENVIRONMENTAL AND SOCIAL MONITORING PROGRAM 

Annual Report 2021 ï May 2022 ii  

of waste with a high organic matter content (kitchen waste 

and garbage bin materials, etc.) and ICI (institutional, 

commercial and industrial) waste.  

The TLS is managed in compliance with applicable 

legislation. It includes covering the cells from May to 

October to minimize the dispersion of waste and prevent 

odours. An annual report on TLS operations is submitted 

to the MELCC. 

Residual Hazardous Waste Materials 

Residual hazardous materials (RHMs) produced at the 

Renard mine site are recovered, sorted and temporarily 

stored in the hazardous waste area before being 

transported off site to be treated, reclaimed or recycled by 

external specialized firms. Since 2015, about 1,352 mt of 

RHMs have been shipped off-site, including 243 mt in 

2021. Used oil accounted for 56% of RHMs in 2021, which 

is comparable to 2019 (56%) and higher than 2020 (43%).  

Contaminated Soil Management  

In 2021, contaminated soil was all shipped to MELCC-

authorized centres for storage and then decontamination 

at the RSI Environment treatment centre in St-Ambroise. 

Environmental Monitoring Program 

Weather and Climate 

In 2021, temperatures measured at the site followed 

historical trends at the La Grande Riviere and Bonnard 

weather stations from 1981 to 2010. The trends for most 

of the months in 2021 reflect those observed in the 

southern part of the province. Thus, for most of the time, 

the mine site is subject to the same weather systems as 

southern Quebec. 

The same is true for precipitation events observed at the 

site and elsewhere in the province. With a few exceptions, 

precipitation events at the mine site are similar to those 

observed province-wide. 

The ice thickness measured on Lake Lagopède during 

winter is consistent from year to year. In 2021, this 

thickness was comparable to past years, although lower, 

which is explained by one of the mildest winters the 

province has experienced. Similarly, snow depth 

measurements at the site are lower than in 2020 and 

previous years, when the first snowfall arrived at the site 

later than in 2019 and the snow melted earlier in the 

spring. 

In 2021, the overall wind direction and relative proportion 

of winds based on direction, are generally like 2020, with 

winds predominantly from the south and west. 

Air Quality and Atmospheric Emissions 

In 2021, no applicable ambient air quality standards for 

any of the monitoring parameters (total particulates, 

metals, PM2.5, SO2, NO2, and dustfall) were exceeded at 

the Renard mine site property limits. 

The Renard mine reported a total of 63,373 t (CO2 eq.), 

including 41,941 t (CO2 eq.) of greenhouse gas emissions 

(GHG) from stationary equipment in 2021. After being 

verified by an external audit, these emissions were 

reported in compliance with the Quebec Atmospheric 

Emissions Inventory (IQÉA), the Greenhouse Gas 

Reporting Program (GHGRP) and the federal Greenhouse 

Gas Emissions Reporting Program of Environment and 

Climate Change Canada (ECCC).   

In 2021, the performance indicator, which reflects the 

amount of fixed GHG emissions per tonne of kimberlite 

processed, is 16.77 kg GHG/t. This is the lowest indicator 

since the start of mining operations thanks to the decrease 

in energy consumption by fixed equipment and, therefore, 

the mineôs LNG consumption.  

Vibration and Noise Levels 

The 2021 monitoring of vibrations during blasting activities 

took place all year long, whereas it was interrupted by the 

temporary shutdown of the mine in 2020. 

A new measurement point was set up in February 2020 

near the accommodation complex. In 2021, the 

seismograph was not relocated.  Most underground 

blasting operations were detected and no exceedance of 

applicable standards was observed. Since the blasts 

performed were all underground, air overpressures were 

not measured. 

Noise levels were monitored multiple times near the 

accommodation complex in 2021. These surveys indicate 

that the crusher and plant do not represent a predominant 

source of noise among all the noise sources at the mine 

site. 

At night, no complaints from Renard Camp residents were 

received, although noise levels were approximately +5 

dBA higher than the nighttime limit value (50 dBA) of 

Directive 019 (including the +5 dBA penalty). Compared to 

the targets set by Stornoway of 40 dBA at night and 45 

dBA during the day, the noise levels show a deviation of 

+10 dBA. However, this variation from the objective is of 

the same order of magnitude as values recorded since 

2017. 

In terms of mitigation measures, SWY always imposed 

restrictions on the use of vehicle horns in the vicinity of the 

accommodation complex.  

Hydrological Regime 
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In 2021, SWY continued to monitor the hydrological 

regime, including lake levels at the mine site.  

For the year 2021, the water levels of the lakes on the 

mine site remain comparable to those recorded in recent 

years. Water levels and flows measured since the start of 

mining activities (2015 to present) are comparable to those 

measured during the baseline condition (2010-2014) and 

no significant interannual trends were observed for water 

levels. No significant indication of the influence of mining 

activities on the hydrological regime of Lagopède Lake 

and its main tributaries was found. 

As of 2019, the data supporting the discharge rating 

curves are used to calculate the flow at the A-Aô threshold. 

For the year 2021, the calculated flow for the month of 

April is 0.42 m³/s, which is like the flow recorded before 

(March 2013) and after (February 2016) the start of mining 

activities.  

About water flow at the A-Aô shoal in Lake Lagopede, 2019 

monitoring during the winter and summer low flow periods 

indicates that restriction to natural water flow caused by 

ice upstream of A-Aô shoal does not impede water flow 

between the north and south basins of Lake Lagopede.  

These findings are deemed to apply to every low flow 

period in general in Lake Lagopede, including 2021 

(lowest water level of 482.93 m), given that water levels in 

Lake Lagopede in 2019 were the lowest recorded since 

the 2010 winter low flow period at the Lake Lagopede 

station (lowest water level of 482.92 m).  

In addition, monthly vertical profiles of temperature and 

conductivity conducted in 2021 validate, as in 2019 and 

2020, the alternation of thermoclines (winter and summer) 

with seasonal mixing (spring and fall). Natural 

thermoclines illustrate the stratification of water layers by 

temperature while spring and fall turnover allows for 

mixing of the water column in the north basin of Lake 

Lagopede.  

Water in the north basin flows to the south basin in Lake 

Lagopede without any horizontal barrier or vertical 

restriction.  

Finally, in 2021, SWY was also able to continue the 

hydraulic renewal time study for Lake F3298. The HOBO 

probe was surveyed in July 2021 to harvest water level 

and current velocity data from Lake F3298, recorded since 

July 2020, and was surveyed again in October 2021.  

SWY will take additional weekly readings of the water level 

in Lake F3298 and the flow at its outlet (V-shaped weir) in 

2022 to generate sufficient data to establish the discharge 

rating curve for Lake F3298 and to estimate the hydraulic 

turnover time of Lake F3298.  

Drinking Water Quality  

In 2021, 34,822 m³ of water was distributed by the Renard 

mine water treatment plant (DWTP), with a 100% 

availability rate. This represents 389 l/day/person, which is 

comparable to pre-pandemic levels. 

All water quality test results obtained meet the standards 

of the Regulation respecting the quality of drinking water 

(RQP). 

Surface Water and Sediment Quality 

Surface water quality results from the 2021 

sampling campaigns are comparable to those 

measured in the years 2015 through 2020, as well 

as the 2010 baseline conditions. No major change 

in surface water quality was observed since the start 

of mining operations. Overall, in 2021, the streams 

and lakes in the study area: 

Û Were well oxygenated and had an acidic to slightly 
acidic pH; 

Û Were mildly turbid with low total suspended solids 
(TSS) concentrations; 

Û Had low nutrient concentrations, similar to a natural 
state; 

Û Contained natural concentrations of some metals that 
exceeded surface water quality criteria, just as in the 
baseline conditions. 

In 2021, in Lake Lagopede, the summer thermocline 

(warm water on the surface and cold water below) was 

between 6 and 15 m deep in July and August. The winter 

thermocline (cold water on the surface and warm water 

below) was less pronounced, but still significant below the 

ice cover.  

A marked increase in water temperature and conductivity 

was recorded in summer from the bottom to the surface in 

Lake Lagopede. These observations confirmed that mine 

effluent concentrates below the thermocline in summer 

and winter. The effluent mixes uniformly during seasonal 

mixing of the water layers in the spring and fall. Monthly 

temperature and conductivity monitoring in 2021 are 

consistent with the behaviour of effluent as predicted in 

dispersion plume modelling.  

The quality of sediment sampled in 2021 is comparable to 

baseline conditions (2010) and to the 2015 to 2020 

monitoring results. Natural mercury and lead 

concentrations measured in the lakes and streams exceed 

sediment quality criteria, which is consistent with 

concentrations measured in 2021. These results concern 

both the reference area and the exposed area to the mine 

activities for the 2021 follow-up. 

Vegetation and Wetlands 

The Renard projectôs wetland compensation program 

supports a knowledge acquisition program that was 
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needed on the regionôs peatlands and that was approved 

by the MELCC. Research teams from UQAM and UQAT 

conducted survey campaigns and inventories between 

2016 and 2019.  

Because the field portion of these research projects is now 

complete, there was no inventory campaign in 2021. No 

field activities are planned for 2022.  

Analysis and writing work for UQAM began as early as 

fall 2020. Initial findings from the UQAM study indicate that 

peatlands are (positively or negatively) vulnerable to 

climate change. The study will be completed by 2022. The 

UQAT students are now identifying the samples collected 

and analyzing the environmental factors related to the 

development of peatlands.  

A decision support tool will be proposed based on the 

results of the two research projects to target the most 

appropriate ecological services and locations for 

compensation. Development of the decision support tool 

will begin in the fall of 2021. 

About revegetation (or agronomic) monitoring activities, a 

total of 32,000 m² have been revegetated at the mine site 

since 2017. The 2021 monitoring of the revegetation took 

place mid-June and allowed to note the success of the 

plantations and the slow regeneration of the vegetation 

observed on the various sites. The 2021 monitoring on the 

borrow pits located along Route 167 North showed an 

average survival rate of 100% for herbaceous plants and 

89% for shrubs. Agronomic monitoring will continue in the 

summer of 2022 in the various areas that were reforested 

in 2019, as well as in the revegetated wetlands along 

Route 167 North. 

Fish and Benthic Communities 

The study plan for the first cycle of biological monitoring 

required for EEM (Environmental Effects Monitoring) for 

the Renard mine was submitted on February 15, 2019, 

and Environment Canada provided a set of 

recommendations in March 2019.  

Stornoway has incorporated these recommendations into 

the study plan. These recommendations are intended to 

optimize the biological monitoring planned for the first 

cycle of EEM in order to assess the effects of the treated 

mine effluent discharged into Lagopède Lake on fish and 

fish habitat, and the potential for use of fisheries resources 

by Cree communities.  

The biological monitoring sampling campaigns for the first 

cycle of EEM, which were scheduled for September 2020, 

took place in August 2021. 

Stornoway began the sampling campaigns for the first 

cycle of EEM at the end of summer 2021 and filed the 

Cycle 1 EEM Interpretive Report on June 1, 2021. The 

results of the fish biological monitoring will be filed as an 

addendum in 2022. 

Habitat and Free Passage of Fish 

There were no monitoring operations scheduled for 2021. 

The fourth phase of monitoring of the effects of Renard 

mine on the free passage of fish and on fish habitat will be 

held in 2025. This monitoring will cover the Lake F3298 

outlet, the tributary and outlet of Lake F3301, the 

Lake F2607 outlet and the Lake F3300 outlet. The results 

of the next follow-ups will allow the monitoring of the 

evolution of the fish populations in these lakes.  

The R170 diversion stream was developed in 2015 to 

divert water from the Lake F3298 outlet to Lake F3295 and 

hence ensure the migration of fish in the diversion stream. 

The 2021 monitoring validated that the diverted section of 

R170 stream has a slight flow of water that varies 

significantly with the amount of precipitation.  

Fish movement is therefore assured in this stream at the 

time of the downstream migration, especially during high-

flow periods or after heavy precipitation. In summer low-

flow periods, however, some sections of the stream are 

less suitable for fish to migrate downstream, but fish 

movement conditions remain like the baseline observed 

prior to the diversion. 

Fish Habitat Compensation 

In 2019, upon analysis of the report on brook trout habitat 

compensation monitoring, the DFO confirmed that the 

newly developed habitats were in fact being used by brook 

trout, that they were passable and that they enabled the 

free passage of fish in the four streams.  

For developed brook trout spawning grounds in the 

Renard area, remedial work planned in 2019 to improve 

spawning area was initially postponed until summer 2020 

due to receipt of comments from the MPO in December 

2019. They were again postponed to the summer of 2021, 

due to the COVID-19 crisis and the temporary shutdown 

of the mine from March to October. The next monitoring 

will be conducted in 2023 to ensure the effectiveness of 

the corrective work requested by DFO and to validate the 

conditions for fish movement. 

For the lake trout spawning area developed in Lake 

Lagopede, monitoring of the integrity of the developments, 

spawning area use by spawners, as well as water quality 

at the spawning area, was conducted in 2019. The next 

monitoring scheduled in the monitoring program is in 2023. 

For the Mistissini walleye spawning ground, a follow-up of 

the integrity of the spawning ground and its use was 

carried out in 2021 during the walleye spawning period, at 

the end of May. In 2022, Stornoway has scheduled the 



ENVIRONMENTAL AND SOCIAL MONITORING PROGRAM 

Annual Report 2021 ï May 2022 v  

corrective work described in the technical note written in 

July 2020 by an external consultant. 

Segments C and D on Route 167 Extension 

In 2021, there was no monitoring conducted on Segments 

C and D of the Route 167 extension, in compliance with 

the DFOôs statements that as of May 2018, monitoring of 

developments on Route 167 North is complete. As a 

reminder, the developments completed by SWY, as part 

of the Route 167 compensation program, have met the 

objectives to the satisfaction of the DFO Fisheries 

Protection Program. 

Terrestrial Wildlife and Birds 

The large wildlife monitoring took place in 2021, as 

scheduled in the monitoring program.  

The 2021 moose inventory still shows a low population 

density in the control area and no moose were observed 

in the airstrip and mine access road (Route 167) study 

areas. As was the case in 2011, 2015, 2017 and 2019, 

there were no caribou sightings during the 2021 survey in 

the mine, airstrip and control study areas. Unlike previous 

years, in March 2021, almost no wolf tracks were recorded 

during the inventory. Some black bears were sighted at the 

mine site in the spring and summer of 2021. Most of these 

animals were simply frightened off the site. Bears are 

consistently present at the TLS. Several measures were 

put in place to prevent bear intrusion at TLS (e.g. 

electrified fence and buried wire mesh). Implementation of 

the bear management plan continued in 2021, including 

implementation of HSS-3.6 on the camp. 

In 2021, 71 wildlife sightings were documented along 

Route 167 North and on the mine site. Various species 

were observed: the otter, moose, red fox, wolf and beaver, 

and different birds. At the MFFPôs request, all black bear 

sightings at the TLS and at the mine site have been 

recorded since June 2019 in a wildlife sighting log. 

Waterfowl nesting boxes set up around Lake Lagopede 

and some small lakes nearby are in good condition and no 

signs of occupation were recorded in 2021. Monitoring will 

continue in 2022. 

Mine Water and Effluent Management 

Water that comes into contact with mine facilities is 

intercepted by a network of perimeter ditches and culverts 

that channel it toward pit R65 (retention basin) before it is 

treated at the mine wastewater treatment plant (MWWTP) 

and then discharged into Lake Lagopede.  

In 2021, a total volume of 2,581,817 m³ of water was 

treated then discharged into Lake Lagopede via the final 

mine effluent outfall. Mine effluent quality complied with 

Directive 019 requirements. In addition, average 

concentrations measured in MWWTP effluent, except 

nitrite concentrations, complied with the MELCCôs effluent 

discharge objectives (EDO).  

A first follow-up report was produced and sent to MELCC 

so that the EDOs could be revised, as provided for in the 

environmental follow-up program. For the period 2017 to 

2019, the concentrations of almost all the parameters 

measured at the intermediate effluent of the MWWTP 

(MIR2-A) are in compliance with the EDOs, except for 

nitrites, before dilution in the receiving environment.  

The action plan to monitor sources of nitrogen compounds 

in the effluent was continued in 2021 in order to reduce the 

nitrogen compound concentrations at the effluent of the 

MWWTP through the optimization of blasting activities, 

increased worker awareness on the loading of explosives, 

as well as the establishment of an internal standard to 

initiate an investigation process during periods where 

higher concentrations are observed.  

As part of its operations in 2021, the Renard mine 

extracted a total volume of 2.42 Mm3 of surface water, 

slightly less than the 2.66 Mm3 in 2020, from Lake 

Lagopede and various pumping stations and wells.  

These withdrawals are connected with the dewatering of 

the underground and open pit mines (90.1%), the ore 

processing plantôs fresh water requirements (7.7%), the 

production of drinking water (2.2%), the production of 

explosives and the airport sanitary facilities (less than 

0.006%). 

The Renard mineôs wastewater usage in relation to the use 

of fresh water from Lake Lagopede in 2021 was an 

estimated 90%, as compared with 88% in 2020.  

The mine wastewater re-use rate in 2021 was about 99.0% 

of the ore processing plantôs total consumption in relation 

to water pumped from Lake Lagopede, which is a better 

rate than in 2020 (96%). These results confirm the 

effectiveness of the changes made and maintained at the 

ore processing plant.   

Domestic Wastewater 

In 2021, the domestic wastewater treatment plant 

(DWTP) discharged 32,099 m³ into Lake Lagopede, 

a similar amount to the previous years, excluding 

the 2020 shutdown due to COVID-19. Domestic 

effluent quality was at all times in compliance with: 

Û The standards set out in the Wastewater Systems 
Effluent Regulations; 

Û Environmental discharge objectives (EDO) set by the 
MELCC, in terms of both concentrations and load 
allocations. 

Water-Oil Separators 
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In 2021, effluent from water-oil separators at the airport 

and the underground mineôs fresh air raise (FAR) was 

always in compliance with the petroleum hydrocarbons 

(PHCs) disposal requirement of 15 mg/l. The same applies 

to the water in the garageôs oil-water separator. 

As in previous years, oil recovered from the separators in 

2021 was transported offsite for recycling at authorized 

sites, in compliance with applicable regulations. 

Hydrogeological Regime and Groundwater Quality 

The quality of groundwater collected in 2021 in the three 

high-risk sectors at the mine site (sectors 1, 2 and 3) is like 

that measured in 2015 to 2018.  

In 2021, in sector 1 (bedrock and unconsolidated 

deposits), almost all average ion and metal concentrations 

are within background levels. Initial leaching of reworked 

soil and other materials disposed of in the modified 

processed kimberlite containment (MPKC) facility along 

with water infiltrating into the ground from the MPKC could 

underlie the increased conductivity and ion concentration 

values, which were anticipated in the 2011 impact study. 

Special attention should be paid to this in the next round 

of monitoring in 2022.  

In sectors 2, 3 (bedrock and unconsolidated deposits), and 

5, no major issues seem to have impacted groundwater 

quality. Some of the elevated metal levels found in 2021 

were already above the criteria for the 2010 baseline 

condition. 

The quality of groundwater samples collected in sector 4, 

the trench landfill site (TLS), has remained stable since 

2015. Results from 2021 indicate average concentrations 

below limit values set out in the Regulation respecting the 

Landfilling and Incineration of Residual Materials, or 

natural background levels typical of the sector. No 

polycyclic aromatic hydrocarbons (PAHs) were detected. 

No quality issues with respect to bacterial contamination 

and no colony forming units for fecal coliforms were 

detected at the TLS.   

Containment Area Surveillance 

The objective of monitoring containment areas is to control 

the integrity, hence the stability, of the geotechnical 

structures, verify the application of the materials 

deposition plan, track changes in the structures over time 

and identify any maintenance work required to ensure the 

structures remain in good working order. For this, various 

weekly, quarterly and annual inspections along with one-

off inspections are carried out by an external auditor on the 

modified processed kimberlite containment facility.  

In 2021, the underground mine operated on a daily basis 

from January 1 to December 31. The open pit is still closed 

as of April 2019. Changes made to the modified processed 

kimberlite containment (MPKC) facility helped ensure the 

structural stability of the facility, hence demonstrating 

throughout 2021 the effectiveness of the new design 

concept for deposition of PK.  

No changes were made in 2021 to containment berm 

inspections. Visual inspections were carried out on a daily 

basis by supervisors and the Technical Services 

department, as well as by surveyors during the ongoing 

construction of the No. 3 permeable containment berm.  

In 2021, an audit was conducted by the MPKC designer 

from May 25 to 27, which validated the proper 

management and monitoring performed by Stornoway for 

its containment area. Various recommendations have 

been issued and recorded in the action plan that follows 

each audit, allowing for progressive improvement of 

operational and monitoring aspects. 

Quality control of the construction of the berms confirmed 

compliance with the designerôs specifications. The few 

issues observed were mainly due to isolated cases of 

higher water levels in deposited materials. Several 

mitigation measures were implemented to reduce the 

water content of the materials at the source and hence 

facilitate water management at the site. The non-

conformities have been corrected. 

Environmental Incident Management 

In 2021, the Environment Department reported 

108 environmental incidents, which is lower than the 

numbers reported in previous years: 2019 (126), 2018 

(144), 2017 (153), 2016 (114) and 2015 (163). Out of the 

reported environmental incidents, 95 were spills, 56% of 

which involved less than 20 litres, and only 19% that were 

greater than 100 litres, which is slightly higher than what 

was reported in 2017. Mechanical failures were the cause 

of 74% of the spills, the remaining is caused by human 

error or other reasons. 

  



ENVIRONMENTAL AND SOCIAL MONITORING PROGRAM 

Annual Report 2021 ï May 2022 vii  

Social Monitoring Program 

The Social Monitoring Program was established in order 

to meet the conditions set out in the Global CA, as well as 

the commitments made by Stornoway as part of the 2011 

Environmental and Social Impact Assessment (ESIA) and 

commitments made by signatories of the Mecheshoo 

Agreement (Stornoway, Cree Nation of Mistissini and the 

Grand Council of the Crees) and the Partnership 

Agreement (Chibougamau and Chapais). 

This report presents the results for 2021, along with 

observations of the evolution of the following: 

Û  Recruitment and job types and numbers; 

Û The integration of workers from Cree and 

Chibougamau-Chapais communities; 

Û The retention of workers from Cree and 

Chibougamau-Chapais communities; 

Û  The use of traplines; 

Û  Regional economic spin-offs. 

Recruitment and Job Types and Numbers 

As of December 31, 2021,123 of the 467 operations 

employees at the Renard mine were from 

Chibougamau, Chapais, Mistissini and other Eeyou 

Istchee James Bay communities. That means that 

26.3% of the workforce came directly from the region. 

In 2021, 1,334 hours were devoted to the professional 

development of Cree employees in various functions at 

the surface, in the processing plant and in the 

underground mine, and 2,106.5 hours to development 

of employees from the Chibougamau and Chapais 

communities. As a result of this training, 383 

certificates and 347 attestations of qualifications or 

professional training were awarded to Cree personnel 

and 790 certifications were awarded to personnel from 

the Chibougamau-Chapais communities. 

Enabling our employees to diversify their skills is an 

important way for Stornoway to contribute to employee 

retention and foster a sense of belonging. 

The professional development system we currently 

have in place offers employees an opportunity to 

acquire new skills and put them into practise in 

different functions. 

Agreements 

With the signature of the Mecheshoo Agreement, 

three committees were formed: the Jobs and 

Training and Environment committees, under the 

umbrella of the Renard committee, and the Renard 

Liaison committee. The purpose of these committees 

is to oversee the implementation of agreements 

regarding social and environmental impact, the 

economic spin-offs associated with jobs and 

business development, environmental protection and 

biodiversity, all in keeping with our vision of 

sustainable development. 

In 2021, each of the committees held regular 

meetings and many different activities, meetings and 

events were held virtually in order to ensure ongoing 

communication with host communities despite the 

pandemic. 

Integration of Cree Workers 

Experience with other projects in the James Bay 

territory (e.g., the Troïlus mine [Inmet], the Eastmain-

1-A and Sarcelle power plants and the Rupert 

diversion [Hydro-Québec]) drew attention to the 

challenges associated with integrating Indigenous 

workers in the working environment. Indigenous 

workers face multiple challenges with regards to 

language, supervision, work schedules and cultural 

differences, which can lead to difficulties adapting. 

It is essential that workers be successfully integrated 

into the work environment, as it has a significant 

impact on their health. 

To accomplish this, the Mecheshoo Agreement sets 

out a number of integration and retention measures 

for the mineôs Cree employees. The goal is to ensure 

long-term retention of Cree employees and 

development of the Cree workforce, in addition to 

ensuring Cree employees have the same 

opportunities for advancement as other workers. In 

addition to various measures regarding working 

conditions, the recommended measures take into 

consideration cultural specificities and the 

importance of maintaining family ties. 
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The work schedule for most Renard mine employees is 

generally two weeks on followed by two weeks off. For 

Cree workers in particular, the feedback we have received 

about this schedule has generally been very positive, as 

it gives them a chance to engage in traditional activities 

with their families for an extended period of time during 

their days off. 

A few Cree employees did resign in 2021, however, due 

to the pandemic. Some Cree employees with young 

families were afraid to leave their family bubble for two 

weeks at a time, leading them to apply for and obtain jobs 

in their communities. The same was true for a few non-

Cree employees. The turnover rate among Cree 

employees decreased from 1.49% in 2020 to 1.63% in 

2021. We can therefore say that our efforts since 2019 

have contributed significantly to employee retention. 

These improvement efforts, which include regular 

communication with communities of interest, continued 

development and training, and opportunities to learn 

various trades, go a long way in developing a strong 

sense of belonging among our staff. Charlie Petawabano, 

our Integration and Diversity Coordinator, has also 

contributed to these positive results. With 13 years of 

experience as a police officer in Mistissini and seven 

yearsô experience in the mining industry, Mr. Petawabano 

now works in collaboration with the development and 

training teams, as well as human resources at Renard 

Mine. He is responsible for overseeing tandems, learning 

logs, development activities and special projects related 

to diversity, and ensures that inclusion strategies fulfill the 

company's responsibilities. He also provides advice, 

guidance and support to management in order to develop 

a better understanding of Cree culture. We believe that 

the Cree Cultural Awareness Program has also helped 

raise awareness among our employees and contributed 

to better integration of our Cree team members. 

In addition to his regular work, Mr. Petawabano takes part 

in the various meetings held by the committees involved 

in implementing the Mecheshoo Agreement. He assists 

tallymen with environmental monitoring and assists the 

human resources department with regard to labour 

relations. 

The presence of the Integration and Diversity Coordinator 

and the Director of Organizational Development and Host 

Community Relations promotes the recruitment, 

development and retention of local workers, and the 

establishment of honest, sustainable relationships with 

authorities from the three communities, which can help 

prevent different problems that may arise. 

Continuous Training/Development System 

Stornoway has established structures that promote the 

development of a culture of integration and diversity 

through continuous training (in-house coaching). This 

leads to the following outcomes: 

Û Provides experienced employees with an opportunity to 

teach newer staff members; 

Û Brings employees from different cultures and age 

groups into contact with one another (multiculturalism 

and multigenerationalism); 

Û Offers aspiring young employees opportunities for 

advancement; 

Û Offers experienced workers and aspiring young 

employees an unparallelled sense of pride. in working 

closely together as a group; 

Û  Solidifies common values; 

Û Credits hours worked on each piece of equipment 

and/or in each function for the eventual acquisition of 

a ñRecognition of Prior Learningò from the Ministry of 

Education or even the Quebec Construction 

Commission. 

Applied on a daily basis, this strategy helps: 

Û Integrate cultural communities into the mining 

environment (remote mining camps); 

Û Train employees on specific mining skills, for example, 

the operation of oversized and auxiliary equipment and 

different ore processing machines, drilling and 

blasting, underground mining, and leadership 

development in a growth context; 

Û Develop greater flexibility among instructors, trainers 

and their student-employees; 

Û Apply innovative teaching methods adapted to our 

environment, which help develop knowledge, 
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as well as work-related and behavioural skills: a sense 

of observation, teamwork, a desire for learning and 

entrepreneurship, how to take responsibility, etc.; 

Û  Pass down mining expertise. 

Land Use by M-11 Tallymen 

Due to the pandemic, in 2021, most activities involving 

tallymen took place virtually. 

Through regular meetings and phone calls, Stornoway 

was able to keep tallymen on the M-11 site updated on 

the COVID-19 situation and progress on various projects 

and operations at the mine, as well as to field any 

questions or concerns they might have. 

In addition, thanks to the Mecheshoo Agreement, the 

Mecheshoo Cultural and Social Fund has been active 

since January 1st, 2017. It is funded entirely by 

Stornoway. The Mistissini community uses it for a variety 

of activities, as long as they meet certain conditions. 

Regional and local economical impact 

In terms of regional impact, as of December 31st, 2021, 

the 106 Stornoway employees from our communities of 

interest (including 40 Cree employees) had helped 

generate annual benefits in excess of $9.2 million worth 

of salaries for members of the Mistissini, Chapais and 

Chibougamau communities. 

With regards to economic impact, in 2021, more than 

$123.4 million were invested in purchasing goods and 

services from suppliers throughout Quebec, $21.6 million 

(17.5%) of which was invested directly in the host region 

(Cree territory and James Bay). 

Stornoway is especially proud of the  level of collaboration 

from the regional stakeholders and committees who are 

constantly working to find ways to optimize the benefits 

generated by the Renard mine. The Renard mine 

continues to have a significant impact on the daily lives of 

stakeholders in James Bay and the local Cree community, 

and is proud to contribute to the economic growth of the 

region. 

In accordance with the Mecheshoo Agreement, the 

Mistissini/Renard Business Development Fund was 

established on January 1st, 2017. Every year, Stornoway 

and Mistissini contribute equal amounts to the fund, which 

is intended to support the start-up and development of 

Mistissini Cree businesses. 

In 2021, a total of $859,532 (maximum of $100,000 from 

each partner) was awarded to six projects submitted to 

the Mistassini Cree Band Council. 

Communications 

Stornoway is fully aware that communication is the key to 

developing and maintaining high-quality relationships with 

employees and partners. As such, a number of different 

methods have been deployed on an internal level, such 

as the sharing of quarterly results by the Vice-President 

of Mining Operations, the Labour Relations Committee, 

team meetings, vignettes, informal meetings, 

presentations and more. 

In terms of external communications, in addition to 

committee meetings, Stornoway has introduced a 

monthly report that provides statistics on jobs and training 

within the company. Our partners appreciate this type of 

contact, because it opens the door for discussions on how 

to continuously improve our results. 

Local Community Relations 

Stornowayôs 2021 communication plan was developed 

and carried out with the goal of consolidating support and 

maintaining clear channels of communication with local 

stakeholders (monitoring committees, tallymen, 

employees, politicians, companies, etc.) as well as 

proving ourselves worthy of their continued respect. The 

main elements of our communication strategy were: 

Û Quarterly meetings of all monitoring committees as 

established by the Mecheshoo Agreement with the 

Crees, as well as the Declaration of Partners with the 

communities of Chibougamau and Chapais 

Û Regular meetings and consultation with tallymen; 

Û Information sessions with Renard mine employees and 

agreement partners; 

Û Recruitment sessions and communication of 

employment opportunities to local and regional 

populations as well as Renard Mine employees. 

Û Implementation of employee skills development 

programs in the underground mine, the pit and mine 

equipment maintenance departments; 

Û Presentation of the Cree Cultural Awareness Program 

to key administrator. 
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1 Objective  
 

The primary objective of the annual monitoring report is to 

communicate the results of the various environmental and 

social management activities at the Renard mine to 

government authorities and the public. More specifically, 

the report is focused on the results of the implementation 

of environmental and social management tools that SWY 

put in place during the project development phase. 

The annual report reflects our commitment to be 

transparent and disclose the results of implementation of 

the Environmental and Social Management System 

(ESMS), as set out in the ISO 14001 standard. 

This management framework promotes the early 

detection of and control over the environmental impact of 

mine operations, thereby reconciling the operational 

needs of the mine with the applicable regulatory 

framework and industry best practises. 

This report presents the results of the 2021 monitoring 

activities that were performed in line with the 

implementation of the Environmental and Social 

Management System at the Renard mine. It provides a 

summary of the various environmental management tools 

SWY has put in place over the years to promote early 

detection of environmental and social issues, ensure 

environmental regulatory compliance and promote 

continuous improvement. 

These tools include the Construction Environmental 

Surveillance Program, the Environmental and Social 

Monitoring Program (physical and biological 

components), and other internal auditing tools. 

The 2021 monitoring report was examined and validated 

by Norda Stelo (see Appendix 1) in order to confirm that 

the activities mentioned in the report actually took place 

and that results were consistent with what was 

documented in the report. 

This audit also offered an opportunity to ensure that the 

prevention, risk management, mitigation and 

compensation measures as set out in the Environmental 

and Social Impact Assessment and discussed with 

stakeholders and government authorities had been 

implemented correctly. 
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2 Environmental and Social Management System (ESMS)  
 

2.1 Sustainable Development 
Policy 

In 2011, when the Renard mine was still in its design 

phase, SWY developed a Sustainable Development 

Policy, which was later updated in April 2021 after a 

change in management. 

The environmental component of the Sustainable 

Development Policy can be summarized as follows: 

Follow environmental best practises in 

all activities; 
 

Encourage gradual restoration of work 

sites, leaving them in a condition 

comparable to that in which they were 

initially found; 
 

2.2 ESMS 

In 2015, in keeping with SWYôs sustainable development 

policy, the company introduced an environmental and 

social management system (ESMS), along with 

procedures covering all the different activities that take 

place at the mine site. The implementation of the ESMS 

resulted in a safe, orderly work site with clear signage. 

With the ESMS in place, no notices of 

environmental non-compliance or 

infractions were issued during 

construction, nor have any been issued 

since the mine entered its production 

phase. 

Since the ESMS was first implemented in 2015, it has 

been adapted for the mineôs operations, allowing the 

evolution of the environmental impacts predicted in the 

impact study to be monitored and controlled in compliance 

with the applicable regulatory framework and best 

practises. 

This monitoring is one part of a larger process to ensure 

the continuous improvement of environmental 

management practises. 

The ESMS also covers the future closure and restoration 

of the site. In line with the companyôs sustainable 

development policy, SWY hopes that the ESMS will help 

the company: 

Û  Improve its environmental performance; 

Û  Meet compliance obligations; 

Û  Achieve its environmental objectives. 

SWY has also acquired a environmental management 

software (IsoVision©) that facilitates the implementation 

of the ESMS by ensuring compliance with the ISO 14001 

standard, the applicable regulatory framework, and 

environmental objectives set by SWY. The IsoVision© 

software includes several distinct modules for different 

types of monitoring (environmental incidents, 

documentation, field samples, audits, inspections and so 

forth). 

2.3 TSMTM Program 

In keeping with its goal of being at the forefront of 

environmental management, SWY drew inspiration from 

the ISO 14001:2015 certification when establishing its 

environmental management system in 2014, as well as 

choosing to take part in the Mining Association of 

Canadaôs Toward Sustainable MiningTM (TSMTM) 

initiative starting in 2018. 

The TSMTM program is a set of tools and indicators that 

are deployed as part of an environmental management 

system, all designed to ensure that mining risks are 

managed responsibly while also encouraging continuous 

and sustainable improvement. 

Ever since choosing to take part in the TSMTM initiative 

in 2019, SWY has remained firmly committed to 

honouring the requirements set out by the MAC (i.e., 

credibility, accountability, transparency and performance) 

in the context of its activities at the Renard mine. 

Protect the environment and biodiversity 

in line with features specific to the host 

site; 

Collaborate with stakeholders to develop 

our knowledge of the host environment. 
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2.3.1 Protocols 

The MACôs self-assessment tools fall into three major 

categories: communities and people, environmental 

stewardship and energy efficiency. The MAC has come 

up with eight different performance protocols to help 

companies develop and evaluate their systems and 

processes in each of these categories, and thereby report 

back to Canadians on their environmental and social 

performance and ways in which they can improve. 

Each protocol includes three to five performance 

indicators, for a total of 29 indicators across the eight 

protocols (figure 2.1). Every year, companies conduct 

self-assessments, which are reviewed externally every 

three years. During their self-assessment, they assign 

themselves a letter grade ranging from C to AAA. Level C 

is the lowest grade and AAA the highest. The MAC letter 

grades are outlined in Table 2.1. 

The Risk Management protocol is the only one that 

requires a yes or no answer. The self-assessments are 

reviewed by a third party once every three years in order 

to verify the performance ratings reported for the eight 

protocols. 

Table 2.1 Definition of TSMôs performance rating 
system 

2.3.1.1 External audit of the TSMTM 

In 2021, after confirmation from the Mining Association of 

Quebec (AMQ), SWY decided to have their performance 

on the seven protocols that apply to the Renard mine 

evaluated by an external auditor for the entire TSMTM 

initiative. This is scheduled for the first quarter of 2022, 

three years after the companyôs first self-assessment 

(2019) as validated by the AMQ. 

2.3.2 Overview of TSM Performance 

In 2021, SWY conducted a self-assessment for all seven 

protocols that apply to the mine under the TSMTM 

program. SWY maintained its AAA rating for the 

Biodiversity protocol, and achieved the same rating for the 

first time for the Indigenous and Community Relationships 

protocol. The AA ratings for the other five protocols were 

maintained and provided with additional support, as SWY 

was able to resume the implementation of various 

initiatives, in particular for the Energy and GHG 

Management protocol. The external audit scheduled for 

early 2022 will allow us to confirm these ratings. 

In December 2021, SWY submitted the results of their 

2021 self-assessment for all seven TSMTM protocols that 

apply to the Renard mine (Figure 2.2) on the Mining 

Association of Canada website 

A summary of the activities carried out under this program 

is presented by protocol in the following sections. Figure 

2. 

Grade Description 

AAA Excellence and leadership. 

AA Systems/processes are integrated into 
management decisions and business functions. 

A Systems/processes are developed and 
implemented. 

B Actions are not consistent or documented; 
systems/processes are in the process of being 
developed. 

C No systems in place; activities tend to be reactive 
rather than proactive; certain procedures may exist, 
but they are not yet integrated into policies or 
management systems. 

 



 

 

 
 

Figure 2.1 Protocols and performance indicators under the TSMTM program 
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Figure 2.2 Results for TSMTM Protocols 

 

2.3.2.1 Indigenous and community 
relationships 

This protocol defines the MACôs general 

expectations of how its members manage 

Indigenous and community relations in 

support of the TSM initiative. 

In 2021, SWY strengthened its efforts to maintain high-

quality relationships with stakeholders. SWY conducted 

its self-assessment using the 2019 version of the protocol 

for the first time, in accordance with the directives set out 

in the AMC calendar (AMC, 2022). This self-assessment 

resulted in the highest possible rating (AAA) for all four 

indicators in the protocol (Figure 2.3). 

In 2022, SWY will have its compliance with the 2019 

version of this protocol from the AMC (AMC, 2022) 

verified by an external audit. 

 

 
 
Figure 2.3 Results of the 2021 self-assessment for 

the Indigenous and Community 
Relationships protocol 

2.3.2.1.1 Communities of interest 

The 2011 Environmental and Social Impact Assessment 

(EIES) clearly identified the communities of interest (CIs) 

as well as the individual characteristics and needs of each 

community. 

In July 2012, Stornoway signed a ñPartnership 

Agreementò with the Chapais and Chibougamau host 

communities, which provided a framework for the ongoing 

identification of communities of interest affected by the 

Renard project. 

In 2021, thanks to this agreement, SWY was able to 

continue addressing issues common interest such as 

communications, employment, economic diversification 

and initiatives to attract newcomers to the region. 

In 2020, the Renard Liaison Committee welcomed the 

James Bay Regional Government (ARBJ) as a new 

member in order to promote the development of 

communities in the James Bay region (Radisson, 

Villebois, Chapais-Chibougamau, Lebel-sur-Quévillon, 

Matagami). 

The addition of the ARBJ to the Renard Liaison 

Committee means that this community of interest will be 

given priority for procurement contracts, thus fostering 

economic development (for example through the 

awarding of contracts) at the local and regional level. 

2.3.2.1.2 Communication and effective dialogue 
with communities of interest 

Communication and dialogue with the groups of interest 

are based on a sound communications plan. Committees 

have been formed to monitor established agreements 

with stakeholders affected by the Renard mine. 

The communications the CIs most appreciate are open-

house meetings, the sustainable development and 

environmental and social monitoring reports, and the 

many meetings held with the various monitoring 

committees. 

By holding regular meetings throughout the year, 

Stornoway has been able to improve upon their 

relationships with communities of interest and thereby 

ensure constructive, inclusive communications. 
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1. Identification of Communities of Interest (COI)
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4. Production of reports
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The success of the many business, training and 

communications partnerships that have been established, 

as well as the various community activities that have been 

held, is a testament to the effective, constructive 

networking that has been accomplished throughout the 

implementation of the Renard project. 

2.3.2.1.3 Communication and effective 
dialogue with Indigenous 
communities 

Communities of interest are essential partners for 

Stornoway. 

Through various communication activities and committee 

meetings with CIs, SWY has established an effective, 

ongoing dialogue resulting in a number of constructive 

discussions. 

Relationships with communities of interest have led to the 

establishment of multiple forums for discussion, including: 

Û  The Partners Committee; 

Û The Renard committee, which includes both the 

Environment Committee and the Jobs and Training 

Committee; 

Û  Annual public meetings; 

Û  Round tables and consultations; 

Û Joint preparation of local and regional capacity studies 

and training plans; 

Û  Community involvement. 

2.3.2.1.4 Management of repercussions 
and benefits for communities 

The meetings held by SWY to discuss and communicate 

issues with CIs provide stakeholders with valuable 

platforms for the exchange of information and discussion 

of concerns. This dynamic information-gathering process 

has a direct impact on Stornowayôs decision-making 

process. 

Stornoway also offers an informal method for submitting 

complaints on its website. 

2.3.2.1.5 Feedback system 

Maintaining a high level of transparency with communities 

of interest and the general public fosters discussion and 

constructive dialogue, as well as the achievement of 

common objectives. 

SWY publishes several reports each year, such as the 

local economic impact report and the 

Environmental and Social Monitoring Report, which are 

both available to the public on the SWY website. All of 

these reports are public and can be consulted on the SWY 

website at any time. These publications are the result of 

in-depth consultations with experts and discussions 

regarding monitoring, committee and partnership 

activities. 

In 2021, SWY published certain opinions from 

communities of interest, such as the opinion of the 

Environment Committee on the results obtained by 

Renard Mine (ex. Monitoring of large wildlife). Other 

publications also addressed communications and 

dialogues that took place in 2021: SWY remained in close, 

regular contact with experts, as well as holding regular 

discussions with communities of interest on the 

monitoring of activities, committees, and partnerships 

over the course of 2021. The results of these 

consultations can be found in the 2020 Environmental and 

Social Monitoring Report (Stornoway, 2021) and in 

Chapter 8 of this report. 

2.3.2.2 Biodiversity conservation management 

In 2021, for the first time, SWY conducted a 

self-assessment of the 2020 version of the 

protocol as set out in the directives of the 

AMC calendar (AMC, 2022). SWY 

maintained its 

AAA rating for the three indicators associated with this 

protocol, and continued monitoring biodiversity as shown 

in Figure 2.4. The fish habitat compensation projects that 

were completed in 2019 (lake trout, walleye and brook 

trout spawning grounds), are also monitored, and were 

visited throughout 2021 (more details in Section 3.10). 

The third phase in the large wildlife monitoring project took 

place in March 2021 (more details in section 3.12) and the 

wildlife observation log continued to be used. As the black 

bear management plan is also a way to monitor the 

species, it is used on an ongoing basis at the mine site, 

particularly at the trench landfill site (TLS). 

In 2022, SWY will have the 2020 version of this protocol 

verified by an external audit in accordance with AMC 

directives (AMC, 2022). 
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Figure 2.4 Results of the 2021 self-assessment for 
the Biodiversity Conservation 
Management protocol 

2.3.2.2.1 Commitments, accountability, and 
communication on biodiversity 
conservation 

In addition to the voluntary commitments outlined in the 

2011 impact assessment (Roche, 2011a), SWY also 

introduced a sustainable development policy in 2011, 

which was later updated in 2021. All of Stornowayôs 

commitments can be found on the company website. 

The environmental management system (ESMS) that was 

put in place in 2014 is in line with SWYôs sustainable 

development policy, which was updated in April 2021. 

This framework is designed to ensure that SWYôs 

commitments result in concrete environmental 

management measures, and to define the roles and 

responsibilities of the different parties involved. 

In 2021, SWY continued its commitment to protecting the 

environment and biodiversity in line with the specific 

characteristics of the host environment. SWY is also 

committed to collaborating with stakeholders to build on 

our knowledge of the work site, including Route 167 

North. In 2021, SWY demonstrated its continued 

commitment to the conservation of biodiversity by 

maintaining the regulatory monitoring laid out in the 

Environmental and Social Monitoring Program (ESMP). 

SWY met with various stakeholders such as the 

Environment Committee as stipulated in the Mecheshoo 

Agreement. This agreement provides SWY with 

opportunities to take ownership of the environmental 

commitments made by Renard mine. 

2.3.2.2.2 Planning and implementation 

The implementation of the objectives laid out in the ESMS 

is guided by procedures specific to each component of the 

impact assessment, including biodiversity conservation. 

The primary tool SWY uses to manage these activities is 

its Environmental and Social Monitoring Program 

(ESMP). The ESMP, which was introduced in 2015, tracks 

changes in the natural environment throughout the year, 

anticipates issues and monitors the evolution of the 

impacts anticipated in the 2011 impact assessment 

(Roche, 2011a). It is also intended to encourage ongoing 

observation and protection of biodiversity. 

Monitoring and surveillance work has been carried out on 

the Renard mine site throughout the year at various 

frequencies (weekly, monthly, quarterly, bi-annually and 

annually) ever since the baseline conditions for the 

Renard mine study area were established in 2010. 

Several animals have enormous importance in Cree 

culture when it comes to hunting, fishing and gathering 

activities. SWY therefore reports on all species (both 

fauna and flora) with a special status observed in the 

Renard mine study area. 

In summary, biodiversity conservation activities are based 

on monitoring and the production of reports on: 

Û  Vegetation and wetlands 

Û  Terrestrial wildlife and birds; 

Û  Fish and fish habitat; 

Û  Fish habitat compensation measures; 

Û  Large fauna inventories; 

Û Quality of the environment (air, water, habitats). 

2.3.2.2.3 Reporting 

SWYôs commitment to environmental protection and 

surveillance has been subject to external audits and 

annual inspections by federal and provincial authorities, 

including Environment and Climate Change Canada 

(ECCC), Fisheries and Oceans Canada (DFO), 

the Ministry of Forests, Wildlife and Parks (MFFP), and 

the Ministry of the Environment and the Fight Against 

Climate Change (MELCC). 
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Since 2015, SWY has produced an annual environmental 

and social monitoring report presenting data on 

biodiversity collected by observation and monitoring 

throughout the year. This annual report covers monitoring 

results on the quality of the natural environment, and the 

measures implemented to preserve the area's significant 

natural heritage. 

The results of this monitoring, in particular with regards to 

biodiversity, are also reported and communicated 

internally to the board of directors, the Environment 

Committee and other stakeholders on a quarterly basis. 

2.3.2.3 Water stewardship 

The Water Stewardship protocol was added to 

the TSMTM program in early 2019. In keeping 

with its commitments, Stornoway conducted a 

self-assessment in 2021. 

The self-assessment resulted in Level AAA ratings for 

indicators 1, 2 and 4, and a Level AA rating for indicator 

3. 

(Figure 2.5). 

 

 
Figure 2.5  Results of the 2021 self-assessment for the 

Water Stewardship 

2.3.2.3.1 Water governance 

Since 2010, the Renard mine has been collecting data on 

the usage, treatment, consumption and disposal of water 

(including mine wastewater, groundwater, domestic 

water, drinking water and water from the natural 

environment). In 2011, SWY made a public commitment 

in its Environmental and Social Impact Assessment 

(ESIA) (Roche, 2011a) to make a special effort to monitor 

and track water resources. 

This commitment led to the implementation of the 

Environmental and Social Monitoring Program (ESMP) at 

the Renard mine in 2015. The ESMP is designed to detect 

and correct non-compliance with regulatory requirements 

and SWYôs commitments in the area of water 

management. 

In 2021, SWY continued to apply the basic principles of 

water management, which can be summarized as follows: 

Û Maintain excellence in water management and water 

quality at every level and throughout every step in the 

life cycle of the mine; 

Û Ensure ongoing monitoring of efforts to manage water 

required for mining operations, in keeping with the 

natural hydrology of watersheds; 

Û Remain accountable and transparent when it comes to 

the management of water intended for use by the 

public and stakeholders; 

Û Position SWY as a leader in water stewardship in the 

mining industry. 

2.3.2.3.2 Operations water management 

The Environmental and Social Management System 

(ESMS) introduced in 2015 includes a number of tools for 

monitoring the management of water used for various 

operations at the Renard mine. In 2021, SWY continued 

to follow the procedures laid out for water usage and 

treatment. Water sampling was undertaken in accordance 

with a strict operational calendar, as specified in the 

Global CA on December 4, 2012. In addition, the 

emergency response plans established in 2015 to deal 

with contaminant spills or regulatory non-compliance 

involving mine water, domestic water and drinking water 

were put into practise in 2021. 

Finally, SWY continued compiling specific water quality 

parameters (ex. pH, water temperature, conductivity, 

metals) in the relevant logs. These parameters are used 

to determine water quality. After completing the 

operational water assessment for 2021, it was possible to 

establish a rate of water reuse for the mining site as a 

whole (see section 3.13 for more information). 
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New employees and visitors to the Renard mine are given 

a short presentation on environmental awareness, which 

covers topics such as the responsible consumption of 

drinking water. 

2.3.2.3.3 Watershed planning 

As part of its 2011 impact assessment, SWY performed a 

thorough analysis of the watersheds associated with the 

Renard mine. The impact assessment defined the 

boundaries of the subwatersheds and characterized their 

hydrological conditions and baseline physical-chemical 

characteristics. 

By identifying and consulting the Renard mineôs 

communities of interest when establishing a baseline in 

2010, SWY ensured it would be able to identify any issues 

associated with water resources in the future. 

SWY organized a number of discussion groups and open 

houses with the towns of Chibougamau and Mistissini in 

2012 to learn about and document their concerns, 

practises, customs and beliefs as well as local traditional 

knowledge of water. SWY also presented its water 

management and treatment process to the authorities and 

stakeholders, specifically during public hearings that were 

held prior to the start-up of the Renard project. 

The watersheds affected by Renard mining activities were 

identified and outlined in the impact study (2011). Roles 

and responsibilities with regards to watershed planning 

were also attributed in the same study. In addition, 

Stornoway involved communities of interest by 

conducting focus groups prior to the construction of the 

Renard mine. These groups provided a better 

understanding of how the relevant communities of interest 

use water resources. The 2011 impact assessment also 

made it possible to assess the cumulative effects of 

mining activities on water quality in affected watersheds. 

Stornoway has continued to follow the monitoring 

procedures introduced as part of the ESMS in 2015. As 

such, in 2021, the watersheds identified in the impact 

study remained under surveillance. The hydrological 

regime of Lake Lagopede was monitored closely, and an 

operational water assessment was completed for the 

mining site as a whole in 2021. 

The results of these analysis were submitted to the 

relevant authorities for 2021. 

This leads to rigorous monitoring of Lake Lagopede's 

hydrological system, as well as an operational water 

balance for the mine. which includes representatives from 

communities of interest. In this way, SWY is able to 

promote an understanding of how the water used in 

mining operations is managed. SWY shares the 

operational water assessment reports produced each 

year with communities of interest by publishing the results 

on the website in the annual environmental monitoring 

report. 

Finally, every year, SWY informs communities of interest 

about watershed-related activities at the Renard mine by 

way of its sustainable development and environmental 

monitoring reports. 

2.3.2.3.4 Water reporting and performance 

As part of the internal water management reporting 

process that was in place in 2021, the Environment team: 

Û Provided other departments with reports on the volume 

of water treated at the mine wastewater water 

treatment plant (MWWTP) each day; 

Û Shared the results of bi-monthly drinking water tests with 

employees by posting them on bulletin boards on the 

mine site; 

Û Informed the Surface Mining department when daily 

ammonium nitrogen concentrations in water from the 

underground mine exceeded the internal limit. Water 

treatment technicians team recorded any stoppages or 

anomalies observed during the water treatment 

process; 

Û Kept senior management informed through monthly 

meetings with the Board of Directors. 

In 2021, SWY monitored water management data (water 

quality, plant operations, treatment) very closely on a 

weekly, monthly, quarterly and annual basis. This data 

was submitted to both senior environment officials 

(internal audit) and government authorities (external 

audit) for review. 
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In terms of internal auditing, water management 

personnel continued their usual activities. As in previous 

years, in 2021, water management personnel conducted 

a weekly review and calibration of the different 

instruments used to collect data on water quality (pH 

meters and conductivity and turbidity probes), thereby 

ensuring the reliability of said data. They also took daily 

and weekly samples of water treatment plant effluent and 

affluent, as well as conducting internal testing of certain 

chemical parameters required for operations. 

Thus, in 2021, SWY made sure they had adequate 

procedures and sampling practises in place in order to 

make well-informed decisions, thus ensuring compliance 

with regulatory requirements such as Directive 019 and 

the RQEP and paving the way for continuous 

improvement in water management at the mine site. 

2.3.2.4 Energy use and GHG emissions 
management 

Energy management is also subject to both 

internal and external audits. SWY has ensured 

these audits are integrated into operational 

planning 

at the mine site ever since mining activity began in 2016. 

In order to improve energy efficiency, in 2021, SWY 

resumed work on the comprehensive energy 

management program on which development began in 

late 2018. 

In 2021, as in 2019 and 2020, SWY once again earned an 

AA rating for this protocol in their self-assessment (Figure 

2.6), and continued to pursue the implementation of their 

action plan to reduce consumption of energy and fossil 

fuels, thus reducing greenhouse gas emissions. 

2.3.2.4.1 Energy use and GHG emissions 
management systems 

After identifying and analyzing several different energy 

sources for the Renard project in its impact study (Roche, 

2011a), Stornoway selected liquefied natural gas (LNG) 

in 2014. LNG, which is considered as the most suitable 

energy source for the mine, is used in large part for mining 

site operations. The choice of this energy source will allow 

Stornoway to reduce the greenhouse gas (GHG) 

emissions resulting from mining activities by 45% as 

compared to diesel, which 

was the original plan. It also reduces the risk of 

environmental incidents, which is very important given the 

remote northern location of the mine. 

Energy consumption and greenhouse gas emissions 

have been monitored and managed at the Renard mine 

ever since construction began, and have been integrated 

into operational planning since the beginning of the 

production phase in 2016. The managers of the power 

plant are constantly monitoring the consumption of 

different departments at the mine site. 

Since 2016, standardized external reviews have also 

been conducted, and the data collected during these 

reviews has been archived. Since November 2019, the 

electrical engineer has been in control of turning on the 

on-demand ventilation system for the underground mine, 

leading to a reduction in electricity consumption. 

In 2021, operational controls have been identified to target 

opportunities to reduce power consumption required for 

underground ventilation. 

2.3.2.4.2 Energy use and GHG emissions reporting 
systems 

In order to comply with the reporting requirements of the 

National Pollutant Release Inventory (NPRI) and the 

Quebec Atmospheric Emissions Inventory (IQÉA), SWY 

calculated the atmospheric emissions produced by mining 

operations at the Renard diamond mine in 2021. These 

emissions include both greenhouse gases and other 

pollutants likely to be released by mining operations. 

The 2021 GHGs emissions report was audited by a third 

party and an external verification report has been filed 

with and accepted by the authorities. SWY filed a 

declaration with government authorities reporting a total 

amount of 63,374 t.m. (CO2 eq) of GHGs emitted into the 

atmosphere from the Renard mine during the production 

phase (see section 3.2.3 for details). 
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2.3.2.4.3 Energy consumption and GHG 
emissions performance targets 

Overall, the most significant performance indicator for 

operations at the Renard mine is the total fixed emissions 

as declared and verified by a third party and expressed in 

kilograms of GHGs emitted per ton of kimberlite 

processed (standard unit). 

For 2021, the performance indicator is 16.77 kg of GHGs 

emitted per ton of kimberlite processed, for a total of 

2,458,846 t.m. of kimberlite processed in 2020. For similar 

activity and and mineral production, the amount of 

greenhouse gases emitted by stationary equipment on the 

mining site decreased by 13% from 2019 to 2021. This 

significant decrease is directly attributable to the 

temporary halt in mining activity from March to October 

2020 due to the COVID-19 pandemic. For more details, 

see Section 3.2.3.2. 

One of the main actions implemented in 2021 consisted 

of the analysis of energy consumption practises on the 

mining site. As planned, in the last quarter of 2021, SWY 

defined three new objectives for the maintenance or 

reduction of energy consumption for different sectors, 

providing additional justification for the third performance 

indicator in the protocol. 
 

Figure 2.6 Results of the 2021 self-assessment for the 
Energy Use and GHG Emissions 
Management Protocol 

The energy consumption maintenance/reduction goals 

set in 2021 refer to electricity consumed by the 

underground mine and the housing 

complex. More objectives will be defined for the ore 

processing plant and the power plant in 2022. 

By the end of 2022, SWY plans to implement an energy 

management system that will make it possible to establish 

an energy efficiency plan structured around quantifiable 

energy reduction goals. 

2.3.2.5 Health and safety 

In addition to demonstrating good performance in 

occupational health and safety, the Renard mine also 

achieved an AA rating for two indicators of the TSM 

protocol and an AAA rating for the other three as a result 

of the 2021 self-assessment. (Figure 2.7). 

The departmental (sector and personal) action plans that 

were introduced in 2021 improved the quality and safety 

of the various working environments. 

 

Figure 2.7  Performance Indicators for the Health 
and Safety Protocol 

2.3.2.5.1 Commitment and accountability 

SUSTAINABLE DEVELOPMENT POLICY 

This policy includes some Health and Safety 

elements, and is based on SWYôs principles 

and values. It is reviewed by senior 

management each year. 

ANNUAL REVIEW OF THE HEALTH AND SAFETY MANAGEMENT 

STRATEGY 

Each year, SWY sets a number of health and safety and 

prevention goals. These are based on legal and 

regulatory health and safety requirements imposed upon 

all operations at the Renard mine site. 
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HEALTH AND SAFETY OBJECTIVES 

Our health and safety objectives are reviewed 

several times each year, and are 

communicated to both in-house employees 

and the different contractors 

and service providers with whom we collaborate. 

Stornoway employees show their commitment to health 

and safety by adopting healthy preventive practises and 

embracing the values represented by Stornowayôs 

slogan: ñCourage to care! ò. 

2.3.2.5.2 Development and implementation 
 

 
 

 
 

2.3.2.5.3 Training, behaviour and Culture 

The assessment of training needs is an 

essential tool for identifying the different 

OHHS training programs that are available 

and determining which are mandatory. 

By identifying the different kinds of OHS training required 

for successful operation of the Renard mine, SWY 

ensures a high level of vigilance and a safe work 

environment for all workers at the mine site. Prevention 

activities, job safety analysis, employee participation 

in risk assessments, and support from qualified trainers 

all contribute to the development of a corporate culture in 

which OHHS is a priority. 

Wellness programs are another essential part of 

promoting OHHS within Stornoway. Employee 

participation is required and encouraged at every level 

within the organization. 

Despite the numerous organizational changes that took 

place at SWY in 2021, the company continued to maintain 

its commitment to OHHS all while updating certain roles 

and responsibilities in the crisis management plan. In 

order to ensure that the managers involved in crisis 

management have a thorough understanding of their 

roles and responsibilities, SWY has updated the training 

materials for managers and vice presidents on duty. 

Following some changes to the management team in 

2021, new managers were provided with training on 

potential emergency measures at the Renard mine. 

2.3.2.5.4 Surveillance and reporting 

Stornowayôs OHHS system includes performance 

indicators, surveillance and review programs, and a 

regular assessment of performance results with senior 

management. 

The OHHS system includes controls, monitoring and job 

safety analysis, as well as a number of other preventive 

activities for operations at the mining site. The 

implementation of these surveillance measures and the 

reporting of results to senior management lead to the 

creation of a safer working environment with a focus on 

continuous improvement. Finally, Stornoway shares the 

results of their internal monitoring and external audits with 

both in-house employees and contractors and other 

service providers the company collaborates with. 

2.3.2.5.5 Performance 

The results obtained from monitoring OHHS objectives 

are shared widely and analyzed by both management and 

employees to ensure they are incorporated into specific 

plans for improvement. Stornoway may be a relatively 

young company, but it is already a leader in the industry 

when it comes to occupational health and safety. 

THE OCCUPATIONAL HYGIENE, HEALTH AND 

SAFETY (OHHS) SYSTEM is based on the OHSAS 

18001 standard as well as the principles set out in 

Stornowayôs Sustainable Development Policy. 

THE SUSTAINABLE DEVELOPMENT POLICY 

applies to both Stornoway employees and the various 

contractors and service providers involved in Renard 

mine operations. 

THE OPERATIONAL PROCEDURES ESTABLISHED as 

part of the system are also based on the legal and 

regulatory requirements that apply to operations at the 

Renard mine. 

The Renard mineôs health and safety system includes: 

Û A definition of roles and responsibilities; 

Û Administrative and operational procedures; 

Û Risk management and emergency measures; 

Û An OHS prevention program; 

Û An occupational hygiene program; 

Û A verification, inspection and auditing schedule. 
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2.3.2.6 Crisis management and 
communications planning 

SWY's head office and Renard mine site operations are 

in full compliance with the requirements set out in the 

three performance indicators associated with this protocol 

(Table 2.2). Figure 2. 

In 2021, the mine rescue competition was cancelled once 

again due to the COVID-19 pandemic. The skills and 

perseverance of SWY's Mine Rescue Team earned them 

first place at the Provincial Mine Rescue Competition in 

both 2018 and 2019, in a testimony to SWYôs expertise in 

mine rescue. 

Table 2.2 Evaluation of performance 
indicators for the 

crisis management protocol 
 

WORKSITE INDICATORS 

PREPARATION REVIEW TRAINING 

RENARD MINE V V V 

2.3.2.6.1 Crisis management preparation 

Stornoway reviews its crisis management plan (CMP) and 

emergency response plan (ERP) on an annual basis to 

ensure their continued relevance and effectiveness. This 

yearly review helps the company identify any credible 

threats or risks and hence develop or implement 

emergency response protocols accordingly. 

Emergency response equipment and logistics are in 

place, and are tested on a regular basis. The different 

roles, responsibilities, and alert processes are clearly 

defined, and control and command centres are 

established, identified and known to all. 

The CMP and the ERP are controlled documents that are 

distributed internally and to the relevant authorities each 

year. The ERP was reviewed on January 12, 2021, and 

the CMP was updated in November 2021. 

2.3.2.6.2 Evaluation of the CMP and EMP 

New employees are briefed on emergency measures on 

their first day of work, and new managers are also 

expected to familiarize themselves with the CMP and ERP 

as soon as they arrive. Management and employees are 

tested on alert procedures and mechanisms regularly in 

order to ensure that everyone is prepared to respond 

quickly if an emergency situation were to arise. 

2.3.2.6.3 Training and implementation of the 
crisis management plan 

Crisis simulations take place on a regular basis to ensure 

the organization is prepared to manage emergency 

response measures efficiently. These simulations include: 

Û Simulations in conference rooms without field 

deployment; 

Û Simulations including the control and command centre; 

Û  Simulations including large-scale field deployment; 

Û Training sessions with real-life simulations in the field. 

These measures enable Stornoway to remain operational 

and to position itself a leader in emergency response 

measures in the industry. 

Since production resumed at the mine in October 2020, 

SWY has also had the opportunity to use the system that 

was established for communication between the Renard 

mine and the head office in Longueuil, in particular to keep 

people informed when the few positive cases of COVID-

19 were diagnosed at the mine site. 

2.3.2.7 Mine Tailings Management 

Stornoway is committed to achieving the highest possible 

rating in the TSM initiative, which is AAA. After two years 

of implementing the Mine Tailings Management protocol, 

SWY has achieved an AA rating for all five TSM indicators 

through its comprehensive monitoring and management 

program for the modified processed kimberlite 

containment (MPKC) facility. Systems and processes are 

well integrated with management decisions and 

operational functions (Figure 2.8). 

The results of the self-assessment for 2021 are presented 

in Figure 2.8. For 2021, after numerous audits, it has been 

confirmed that all operations meet the regulatory 

requirements. The Operation, Maintenance and 

Surveillance (OMS) Manual for the MPKC facility was also 

updated twice in 2021, once in January and once in 

December, and a special annual report dedicated entirely 

to this facility was released. 

In order to achieve the AAA rating, SWY will be 

conducting an external audit in early 2022 to confirm that 

the measures in place at the Renard mine meet all the 

relevant requirements of the TSM protocol. 
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Figure 2.8 Performance Indicators for the Mine Tailings Management Protocol 

 

2.3.2.7.1 Tailing Management Policy and 
Commitments Statement 

Stornoway has a policy in place that includes a statement 

of its commitments with regards to tailings management 

at the modified processed kimberlite containment (MPKC) 

facility, in keeping with MACôs Tailings Guide. Specific 

funding and budget allowances also help ensure sound 

management, operation, monitoring and auditing of the 

tailings containment facility. 

2.3.2.7.2 Tailings management system and 
emergency preparation 

A tailings management system is in place covering every 

step in the life cycle of the tailings containment facility 

(from planning, design and construction, to operations, 

closure and post-closure). Two annual audits are carried 

out on the system by an external consultant. The systemôs 

procedures and manuals are also updated each year to 

reflect new industry directives. 

SWY tested its Emergency Response Plan (ERP) and 

Emergency Preparedness Plan (EPP) during a simulation 

in October 2021. 

2.3.2.7.3 Operations, Maintenance and 
Surveillance (OMS) Manual 

SWY has an operations, maintenance and surveillance 

manual in place for the modified processed kimberlite 

containment (MPKC) facility, which is updated annually. 

In January 2021, the OMS manual was updated to reflect 

the latest information from the MAC. The updated version 

was published in December 2021. A number of different 

operational procedures were also developed and/or 

updated in 2021 in accordance with the OMS manual and 

the plans and specifications of the designer (Golder). 

OMS activities comply with the best practises specified by 

the Mining Association of Canada (MAC) and include an 

inspection and verification schedule, operating 

procedures, detailed deposition plans, maintenance 

procedures, monitoring reports and emergency response 

plans. Management of the MPKC facility is also structured 

by a quality assurance and control plan and a surveillance 

plan. 

2.3.2.7.4 Division of responsibility and 
accountability 
for tailings management 

SWY has detailed operational procedures in place for the 

management of tailings at the MPKC facility. Roles and 

responsibilities with regards to budgetary control, 

implementation and accountability 
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for the management of waste are clearly defined in 

procedure 2.4 of the ESMS, and in the OMS manual. In 

2021, these responsibilities were verified by an annual 

external audit (more details in Section 3.15). Detailed 

audit reports are submitted to senior management, so as 

to ensure any gaps, corrective measures or changes are 

properly tracked. 

2.3.2.7.5 Annual review of tailings management 

Regular reviews of the tailings management system along 

with its performance are carried out weekly, quarterly and 

annually. More specifically, the weekly internal review 

takes the form of inspections and monitoring. The monthly 

review of the tailings management system is carried out 

as part of the monthly review of operations and 

surveillance activities. 

In 2021, only one annual audit took place, in May 2021. 

This audit confirmed that the MPKC facility was being 

managed and monitored properly. Several 

recommendations were made and incorporated into the 

post-audit action plan, thereby contributing to the gradual 

improvement of operational and monitoring aspects of the 

MPKC facility. 

SWY also has a system of external audits that take place 

every two years, which includes a review of the 

effectiveness of tailings management and a report to 

senior management. To ensure accountability, an action 

plan is developed in response to audits and inspections 

conducted by the designer. The design consultant 

produces a biannual audit report. 

2.4 Environmental 
Surveillance Program 

As part of the 2011 impact assessment (Roche, 2011a), 

mitigation measures were developed to prevent and 

mitigate the impact of the mine during the construction 

and production phases. 
 

They take place during the production phase in order to 

verify the overall environmental performance of SWY 

activities and the Environmental and Social Management 

System (ESMS). 

2.4.1 The status of mining activities 
during the COVID-19 pandemic 

After a temporary halt in mining activity at the start of the 

pandemic (from March to October 2020), the activities 

scheduled for the Renard mine in the Environmental and 

Social Monitoring Program (ESMP) were partially 

resumed in October 2020, then fully resumed in 2021, in 

accordance with the PSES calendar. 

The Renard mine upheld governmental health directives 

for the mining industry with regards to transportation and 

social distancing at the mining site, and followed the rules 

as the situation evolved. 

2.4.2 Eco-permitting Procedure 
 

Stornoway requires contractors to obtain an Eco-Permit 

before making any significant modifications. This 

document must be acquired before any changes can be 

made that may affect the environment, for example: 

Û Changes to aquatic environments (e.g., installation of 

bridges or culverts), ditch excavation, or any type of 

earthworks; 

Û Clearing, construction of any type of infrastructure, 

mining or road works; 

Û Installation of treatment systems (oil-water separators, 

drinking water and wastewater treatment facilities, 

etc.); 

Û Any other modification or construction of infrastructure, 

equipment or operation that releases liquid, solid or 

gaseous substances into the environment; 

Û  Use of a new product. 

2.4.2.1.1 Evaluation and approval 

SWYôs Environment Department assesses Eco-Permit 

applications to ensure that all the necessary 

authorizations have been obtained and that the project 

complies with applicable regulations. 

These activities help to prevent and 

anticipate environmental issues, as well as 

to respond quickly in the event of a system 

failure or problem with a mitigation measure. 

Internal SWY procedure to ensure 

compliance of any work undertaken by 

contractors or changes to a contractorôs 

operating procedures. 
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Once the applicant has been issued an Eco-Permit, it 

means they have been approved to go ahead with the 

work. The process makes it possible to update the 

Environmental and Social Monitoring Program to reflect 

any changes that may occur. 

Once an Eco-Permit has been approved and signed by 

the Environment Department, it is issued to the applicant 

in the form of a document that specifies the requirements 

set out in relevant authorizations, guidelines and best 

practises. 

In order to cut down on environmental incidents and 

ensure better protection of the environment, SWY 

promotes prevention and application at the source, 

prevention and attenuation measures, and alternative 

work methods. 

These measures, which are determined based on the 

work to be performed, are specified in the impact study 

(Roche, 2011a) and included as requirements on Eco-

Permits. 

This internal approval system, which goes above and 

beyond the legal requirements, enabled Stornoway 

to ensure that all work performed respected the relevant 

rules and governmental authorizations throughout the 

construction phase. It is now well established as part of 

operations and will remain active throughout the life of the 

mine. Figure 2. 

2.4.2.1.2 Inspections 

Compliance with the requirements specified in eco-

permits is validated in planned daily inspections by 

environment technicians. Surveillance forms are included 

with each Eco-Permit to ensure systematic verification of 

compliance with mitigation measures. The status of Eco-

Permit applications is updated regularly in the mineôs Eco-

Permit register. 

2.4.2.1.3 2021 Results 

Since 2015, a total of 490 Eco-Permit applications have 

been submitted to the Environment Department for 

internal assessment. Figure 2.9 illustrates the distribution 

of Eco-Permits issued between 2015 and 2021. 

 
 

Figure 2.9 Number of Eco-Permits issued each quarter in 2021 
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Applications generally peak in the second (Q2) and third 

(Q3) quarters i.e., in summer, the best time to undertake 

outdoor maintenance work at the mining site. 

Over the course of 2021, 38 Eco-Permit applications were 

submitted, for an increase of 18% from 2020 and a 

decrease of 54% from 2019. 

The decrease in the number of applications since 2019 is 

primarily due to the decrease in surface mining activity and 

the migration of mining underground. 

 REQUESTS FOR ECO-PERMITS IN 2021  

Introduction of new products at the ore 

processing plant, in the garage and at the 

power plant 

Creation of a new bypass path 

Dismantling of the management office and 

camping RVs 

Creation of a new temporary surface for the 

storage of sterile ore 

Road maintenance and snow removal at the 

mine site 

 

2.5 Hazardous, Recyclable and 
Ultimate Materials and 
Contaminated Soil Management 

2.5.1 Hazardous Materials Management 

In order to ensure hazardous materials are managed 

properly at the Renard mine site, the procurement process 

for new products includes a rigorous check. Safety data 

sheets for newly selected products are analyzed and then 

submitted to the Health and Safety and Environment 

departments for approval. 

 DID YOU KNOW? 

  The Renard mine has a system of 
electronic kiosks (Hazmat) 

 

 

 

 
containers.  

In 2021, we began installing the most recent version of 

these kiosks, which have improved accessibility and 

higher performance (Photo 2.1). 
 

Photo 2.1 New Hazmat kiosk installed in 2021 

 
Since July 2016, mine personnel have also been required 

to attend mandatory training sessions on the Workplace 

Hazardous Materials Information System (WHMIS, 2015). 

These training sessions continued in 2021, thus ensuring 

all employees have the knowledge and tools necessary to 

make safe use of hazardous materials on the job. 

2.5.2 Residual, Recycled or Ultimate 
Waste Management 

The Renard mine generates a variety of solid waste (SW), 

which is recycled, recovered or discarded. This waste is 

generated by construction activities, mining operations, 

and dismantling and site restoration work. 

2.5.2.1 Policy 

SWYôs approach to solid waste management (SWM) is 

based on the 3R-RD principle. The first goal is to reduce 

the amount of solid waste generated; the second is to 

reuse such materials; and the third is to maximize the 

recycling or reclaiming of residual materials. Finally, 

solid waste that cannot be reclaimed is disposed of in the 

trench landfill site (TLS). 
that provide access to safety data sheets for the 

different hazardous materials used on site. 

Employees can use them to look up and 

print safety data sheets at any time. They 

can even be used to print labels for 

products that are transferred to other 
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Solid waste at the Renard mine site is separated at the 

source and collected in dedicated containers (Photo 2.2) 

so that anything that can be reused is recovered. The 

primary solid waste disposed of at the TLS is waste with a 

high organic matter content (kitchen waste, waste bin 

materials, etc.) and ICI (institutional, commercial and 

industrial) waste. Photo 2. 
 

Photo 2.2 Source separation of residual materials 
on the site (December 2021) 

 
All solid waste generated at the mine site (including the 

airstrip and the domestic wastewater treatment plant) is 

suitable for landfilling at the TLS, except for waste rock 

and mine tailings, recyclable materials, residual 

hazardous materials and biomedical waste. 

 DID YOU KNOW? 
 

 in 2019 prevent the waste from attracting bears or  

  

Since 2015, the management of solid waste at the TLS at 

the Renard mine has consisted of: 

 TRANSPORTING both ferrous and non- 

 ferrous metals, waste oil, and used tires 

 off the mining site to be recycled or 

 repurposed by specialized third-party companies.  

STORING uncontaminated (untreated) 

wood at the TLS and chipping some of it 

as part of the program for the reclamation 

of organic materials for the progressive 

restoration of the site. 

 SORTING SW with a high percentage of 

 organic material from the cafeteria at the 
source, then storing it temporarily in a 
refrigerated room before sending it to the 

 

 

TRANSPORTING dehydrated sludge 

produced by the rotary press used in the 

domestic wastewater treatment process to 

the TLS for disposal. 
 

2.5.2.1.1 Valorization and recovery of wood at TLS 

The Rouyn-Noranda Industrial Residues Technological 

Centre (CTRI) conducted a study on the reclamation and 

recovery of waste bales. The results were released in 

March 2020 and can be found in the 2020 Environmental 

and Social Monitoring Report (Stornoway, 2021). SWY is 

still considering the best way to manage used wood. 

2.5.2.1.2 TLS fencing 

As usual, SWY repaired the fence around the TLS after 

the snow melted in spring 2021 (photo 2.3). Work 

continued on extending and burying the fence in summer 

2021, in accordance with the recommendations from the 

black bear management plan published in 2019. 
 

Photo 2.3 Installation of the fence around the 
TLS (June 2021) 

foxes to the mine site, as well as keeping 
waste from being blown away by the wind. 

TLS, less than 10 km from the Renard mine. 

The covers that were installed on household 
waste containers on the mine site 

DISPOSING OF all other ultimate SW that 

cannot be reclaimed (e.g., construction 

waste) in the TLS. 
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2.5.2.2 Solid waste management monitoring tools 

To keep track of SW management at the Renard site, 

SWY uses a key performance indicator (KPI) expressed in 

tonnes of processed ore. This indicator has been recorded 

yearly since 2017. 

SWY also tracks the amount of SW that is recycled and 

compares it to the governmentôs 2015 recovery and 

reclamation target, which RECYC-QUÉBEC set at 70% of 

recyclable materials (by weight). The goal is to track SWM 

more accurately using a performance indicator and a 

target set by the government. 

Also, since 2018, the amount of SW has been calculated 

using material-specific conversion factors (wood, metal, 

electric wire, tires, etc.) to determine the amount of SW 

that is recycled and landfilled. Amounts of SW are now 

expressed in percentage of tonnes (% of t) instead of cubic 

metres (m3), which was the default measurement until 

2017. This adjustment results in a more accurate weight 

of SW by type of material, rather than by container. 

2.5.2.3 Overview of solid waste management 

Figure 2.10 shows a breakdown of SW generated (in %) 

in 2021 by category. 
 

 

Figure 2.10 Amount of ultimate solid waste 
generated by category at the Renard 
mine site in 2021 

Ferrous and non-ferrous metals represent nearly 45% of 

SW by weight, which is more than in 2020 (35%) or 2019 

(40%). Household waste represents 18% of SW, which is 

less than in 2020 (28%) or 2019 (23%). This decrease is 

a direct result of the relative increase in the amount of 

metals, as well as the rate of occupation at the camp, 

which is less than in 2019. The amount of sludge produced 

by the domestic wastewater treatment plant (0.2%) went 

up from 2020 (0.02%) and returned to a level similar to that 

of 2019 (0.3%) The site did not produce any construction 

waste in 2021, as has been the case since 2019. 

Table 2.3 shows the amount of solid waste (SW) that has 

been recycled and sent to the landfill since 2015, as well 

as the number of tonnes of ore that have been processed 

since the start of the production phase. 

Table 2.3  Solid waste (SW) sorting processes (in % 
of tonnes) since 2015 

 

 
Year 

Sorting Process (in tonnes) 

Recycled 
SW 

Recycled 
SW 

Total 
SW 

Proces
sed 
ore 
(dry) 

2015 796 937 1733 N/A 

2016 911 1028 1939 N/A 

2017 519 751 1270 1,990,906 

2018 1152 957 2109 2,328,300 

2019 799 745 1544 2,556,459 

2020 325 366 691 1,106,697 

2021 679 536 1215 2,458,846 

Total (%) 
depuis 2015 

49 51 100 99,334,51
1 

N/A : construction period 

Since 2015, more than 49% of waste generated at the 

mine site has been recycled, and nearly 51% has been 

buried in the landfill. The return to full-time mining 

operations after a temporary halt in activity in 2020 (due to 

COVID-19) resulted in the generation of more waste than 

in 2020. Therefore, the numbers for 2021 are similar to 

those of 2019. 

The amount of recyclable SW accounted for more than 

56% of the total SW generated in 2021, which is the 

highest percentage at the mine so far (Figure 2.11). With 

the gradual resumption of mining activity in 2021, the total 

amount of SW recycled in 2021 returned to a similar level 

to that of 2019. 

44.92

25.40

18.43

10.25

0.74 0.00

0.26

0.00

Ferrous and non-ferrous
Metals
ICI Waste

Household Waste
(Residential)
Non-contaminated Wood

Used Tires

Construction, renovation
and demolition Waste (CRD)
Sewage Treatment Plant
Sludge ( DWTP)
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Figure 2.11 Solid waste recycling rates since 2015 

2.5.2.4 TLS management 

Approximately 44.1% of SW generated in 2021 was sent 

to the landfill, which is the lowest it has been since the 

mine was built (Figure 2.12). 

Figure 2.12 Ultimate residual materials rates since 
2015 

Figure 2.13 illustrates the amount of SW buried at the TLS 

each month in 2021, along with the evolution of the 

population at the Renard camp. Overall, the amount of SW 

sent to the landfill is closely tied to the fluctuating 

population at the Renard mine, with the highest rate of 

landfilled waste being recorded in February 2021. 
 

 

 

Figure 2.13 Monthly solid waste landfilling rates at the TLS based on the Renard camp population in 2021 
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2.5.2.4.1 Control of TLS 

The TLS is managed in compliance with applicable 

legislation. TLS management procedures include 

covering the cells from May to October to minimize the 

dispersion of waste and prevent odours. A TLS operations 

report is submitted to the MELCC every March. 

The landfill operator conducts a visual inspection of every 

load of solid waste that arrives at the landfill in order to 

confirm whether or not it is suitable for the landfill site. The 

only waste materials allowed into the landfill site are those 

produced by activities at the Renard mine. The landfill 

operator is the only one with access to the site, and the 

landfill gate is secured with a lock. 

2.5.2.4.2 TLS structure 

Trenches are dug as needed to prevent water from 

coming into contact with the waste. Every fall, a larger 

trench is excavated to meet the siteôs landfilling needs 

over the course of the winter, when excavation is more 

difficult. Overburden is stored at the site for use as 

surfacing materials (Photo 2.4). 
 

Photo 2.4 Aerial view of the TLS 
(September 6, 2021) 

 
Solid waste placed in the trenches is covered with a layer 

of soil at least once a week from May to October, as 

specified in the regulations. SW management is critical 

during this period of the year. 

Û Higher summer temperatures can lead to bad odours 

from the site, 

Û and the lack of snow cover exposes waste to being 

dispersed by the wind. 

The site is cleaned regularly to prevent the dispersal of 

waste. When solid waste in the trenches has reached its 

final height (3 m) as specified in the certificate of 

authorization for the construction and operation of the 

TLS, a 60-cm layer of soil composed of impermeable 

material is placed on top of the trench and then graded to 

prevent water accumulation. 

A final layer of topsoil (15 to 30 cm) is then placed on the 

impermeable material. The cells are covered as they are 

filled to allow for the progressive rehabilitation of the TLS. 

2.5.2.4.3 Operating cells 

Two cells were used in 2021. 675 m3 of soil was used to 

partially cover these cells in summer 2021, including 340 

m³ of compost as final cover. As of December 31st, 2021, 

two cells were still open and in use. 

The amount and nature of the waste materials buried at 

the TLS, the materials used to cover said waste materials, 

and the materials used for the final cover are recorded in 

a logbook and presented in the TLS annual report, which 

is submitted to the MELCC on March 15th each year. 

2.5.2.5 Control of residual hazardous 
materials and the RHM storage area 

The main residual hazardous materials (RHM) produced 

at the Renard mine site are: 

Û waste oil, used grease, and oil-contaminated solids 

(filters, aerosols, various containers, etc.); 

Û various solutions (fuel, anti-freeze, detergents, etc.) and 

hazardous acids; 

Û  batteries; 

Û  and biomedical waste. 
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This waste is recovered, sorted and stored in the 

hazardous waste area (RHM) temporarily before being 

taken off site to be treated, recovered or recycled by 

specialized firms (Photo 2.5). The types and quantities of 

materials stored are recorded in a log on site. 
 

 

Photo 2.5 Loading residual hazardous materials 
for processing (August 2021) 

 
2.5.2.5.1 Quantities of RHMs 

Table 2.4 shows the amount of RHM that have been taken 

off the mining site since 2015, which is approximately 

1,352 tonnes. Considering the return to normal mining 

activities in October 2020, the amount of RHM sent off site 

in 2021 (243.1 t) is similar to or higher than the amount 

sent off site in 2019 (223.6 t). 

Table 2.4 Quantities of residual hazardous materials 
shipped off site and tonnes of dry 
processed ore since 2015 

 

 

Year 
Process (tonnes) 

RHM Shipped Processed Ore 
(dry) 

2015 125.1 N/A 

2016 150.3 N/A 

2017 183.5 1,990,906 

2018 237.1 2,328,300 

2019 223.6 2,556,459 

2020 189.1 1,106,697* 

2021 243.1 2,458,846 

Total depuis 2015 1,351.8 9,334,511 

N/A : construction year 
*    : temporary halt in production from March to October (COVID-19) 

2.5.2.5.2 Distribution of RHM 

Figure 2.13 shows the amount of RHM shipped off site in 

2021 broken down by category. The amounts of RHM 

generated in 2021 illustrate the return to full-time mining 

activity similar to that of 2019. 
 

Figure 2.14 Types of residual hazardous materials 
shipped off site in 2021 

One example is waste oils used for machine 

maintenance, which account for nearly 56% of the total 

RHM sent off site, which is identical to 2019 (56%) and 

more than 2020 (43%). 

The same goes for the ñOtherò category, which includes 

waste grease, acids, contaminated containers, aerosols, 

batteries, and other substances, which amounted to 9% 

of the total RHMs shipped off site in 2021, which is 

identical to that of 2019 (9%) and less than that of 2020 

(13%). 

Biomedical waste (BMW) generated at the Renard mine 

site is recovered at the infirmary. This waste includes 

infectious non-anatomical waste (e.g., blood-soaked 

bandages), and sharp infectious non-anatomical waste 

(e.g., contaminated needles). 

In 2021, a total of 91.5 kg of BMW was shipped off site for 

disposal, as compared with 84.5 kg in 2020 and 20.3 kg 

in 2019. The increase in the amount of biomedical waste 

since 2020 is a direct result of the materials needed to 

conduct COVID-19 testing, which began on the site in 

March 2020 (Figure 2.15). 



ENVIRONMENTAL AND SOCIAL MONITORING PROGRAM 

Annual Report 2021 ï May 2022 24 
 

The amount of BMW generated in 2021 is more than 

2020, when mining activity was temporarily halted for a 

period of six months (COVID-19). 
 

2021 
91.5 kg 

2020 
84.5 kg 

March 2020 ς Start of the COVID-19 pandemic 

2019 
20.3 kg 

2018 
13.4 kg 

2017 
10.8 kg 

2016 
16.1 kg 

2015 
3.5 kg 

Figure 2.15 Effect of the COVID-19 pandemic on the 
amount of biomedical waste generated 
at the Renard mine site since 2015 

2.5.3 Contaminated Soil Management 

In 2021, no contaminated soil was added to the biopile 

treatment bed. SWY's goal is to ensure the Renard mine 

is free of contaminated soils. 

That is why the contaminated soil processing cell is no 

longer used. Contaminated soil is transported to the RSI 

Environment processing centre in Saint-Ambroise. The 

on-site treatment area will be reopened if the mine has a 

large quantity of soil that needs to be decontaminated. In 

that case, it would be more cost effective to use the 

treatment bed than to ship a large number of containers 

of soil off site for treatment. 

In 2021, contaminated soil was all shipped to MELCC-

authorized treatment centers. A sample is taken before 

each load of contaminated soil is sent off site in order to 

determine their levels of contamination and ensure they 

will be 

accepted by the treatment centres they are being 

transported to (Photo 2.6). In 2021, a total of 356 tonnes 

of contaminated soil was shipped to the Saint-Ambroise 

treatment centre for incineration (Photo 2.7), as 

compared with 192 tons in 2020 and 426 tons in 2019. 
 

Photo 2.6    Sampling of contaminated soil 
(October 4, 2021) 

 
An average of 0.145 kg of contaminated soil was treated 

per tonne of processed kimberlite in 2021, as compared 

to 0.173 kg/t in 2020, for an decrease of 17%. As 

compared to the 2017 average of 0.367 kg/t, the 

treatment of contaminated soil in 2020 has decreased by 

63% in four years. 

This decrease is the result of SWYôs decision to to reduce 

the amount of contaminated soil being sent out for 

treatment. Whenever a container reaches capacity, a 

sample is taken so that the mine has a representative 

sample of every load of contaminated soil sent off-site. 

The soil is sent to an external laboratory for contaminant 

analysis. 
 

Photo 2.7   Transport of contaminated 
soil (September 2021) 
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3 Environmental Monitoring Program  
 

 

The Environmental and Social Monitoring Program 

(ESMP) is required under Condition 4.1 of the Global 

Certificate of Authorization (CA) and the Comprehensive 

Study Report (CSR) published by the Canadian 

Environmental Assessment Agency (CEAA, 2013). 

The Environmental and Social Monitoring Program is part 

of a larger environmental and social management 

framework based on the ISO 14001:2015 standard. 
 

In the event that an unexpected adverse impact on the 

environment is detected and adaptive management is 

deployed, these mitigation measures will be adjusted 

accordingly. 

The Renard mineôs ESMP enables SWY not only to detect 

environmental issues early on, but also to uphold their 

commitments to various governmental authorities and 

host communities. 

3.1 Weather and Climate 
 

The specific objectives of monitoring are to: 

Û To provide the meteorological information necessary for 

mining operations as well as the design and operation 

of water management facilities, and ensure the mine 

site as a whole is managed properly; 

Û To track snow depth and ice thickness at the mine site; 

Û To assist with the interpretation of air and water quality 

monitoring data; 

Û To assist with the interpretation of hydrological 

monitoring data. 

Support the interpretation of hydrological monitoring 

results. One is at the airport and the other is near Lake 

Lagopede (Photo 3.1). The water level stations are 

described in section 3.4.1 
 

Photo 3.1   Weather station near Lake Lagopede 
(December 2021) 

 

In order to uphold the commitments made by Stornoway 

in the ESIA (Roche, 2011a), as well as the Global CA and 

subsequent updates, these monitoring activities are 

carried out according to the following schedule: 

Û Weather and water level data is recorded continuously; 

Û Data recorded at weather stations is downloaded onto 

the network continuously. 

Data collected at the airport is used primarily for aviation 

purposes. Data collected at the Lake Lagopede weather 

station is used for analytical purposes, as it is located 

closest to mining operations. 

PURPOSE OF THE ESMP 

To measure, observe, and document any 
and all changes (whether naturally 
occurring or a result of the project) in the 

environment as compared to the baseline. To 
confirm the environmental assessment and evaluate 
the effectiveness of mitigation measures in place. 

3.1 PURPOSE OF MONITORING 

To measure meteorological conditions 
on the mine site. 

To make it easier to interpret the data 
collected during environmental monitoring. 

To distinguish between direct effects of the project 
and those caused by natural variations in 

meteorological conditions at the site. 
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The Lake Lagopede weather station records a number of 

parameters every two minutes, enabling an in-depth 

analysis of weather conditions at the Renard mine site. 

These measurements include air temperature, relative 

humidity, atmospheric pressure, and wind speed and 

direction. 

A precipitation gauge was installed near the weather 

tower to measure precipitation all year round.(Photo 3.2). 

A pyranometer was also installed in 2016 to calculate 

solar radiation near Lake Lagopede. This data is needed 

to determine evaporation rates from Lake Lagopede, 

which are in turn used to calculate the water balance at 

the mine site (see 3.4.4). 

 DID YOU KNOW? 
 

       data it collects each year, thus  
 

  

 

 
 

Photo 3.2   Precipitation gauge near the weather 
station (April 2021) 

 

3.1.1 Temperature 

Figure 3.1 shows the variation in daily minimum 

and maximum temperatures observed in 2021.The 

average temperatures recorded at the Renard 

mine site in 2021 are comparable with historical 

averages for the La Grande River (1981-2010) and 

Bonnard (1981-2010) stations (Table 3.1). 

 

 
 

Figure 3.1   Daily minimum and maximum temperatures in 2021 

contributing to the database maintained by 

Quebecôs climate monitoring program. 

SWY collaborates with the MELCC by 

sharing all the raw weather 
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Table 3.1   Monthly temperatures at the mine site in 2020 and 2021 
 

 

Month 

Average temperature at the Renard 

mine weather station (°C) 

Average temperatures at nearby 

weather stations (°C) 

In 2020 In 2021 La Grande Rivière (1981-2010) Bonnard (1981-2010) 

January -18.89 -14.01 -23.2 -20.9 

February -17.81 -17.97 -21.6 -18.0 

March -14.47 -12.05 -14.5 -11.4 

April -5.03 -0.24 -5.0 -1.9 

May 2.52 4.62 4.3 5.8 

June 10.89 11.87 10.8 12.0 

July 17.36 14.54 14.2 14.5 

August 14.12 15.08 13.1 13.5 

September 7.79 10.25 8.1 8.6 

October -0.47 6.52 1.7 1.9 

November -5.60 -3.20 -6.1 -6.7 

December -12.97 -10.31 -16.0 -16.0 
 

 

The trends observed at the mine site in 2021 were in line 

with observations from the rest of the province. 2021 

marked the second-warmest winter in Quebec in 100 

years, along with a hot spring and summer (from April to 

September) and the hottest October in 101 years 

(MELCC, 2022). The temperatures in November and 

December were also fairly mild. They were slightly higher 

than the same period in 2020, and slightly higher than the 

temperatures measured at nearby weather stations. 

3.1.2 Precipitation 

Table 3.2 lists the monthly precipitation measured at the 

Renard site in 2021, as compared with the historical 

averages at the La Grande River station (1981-2010). 

Monthly precipitation data is also compared with the multi-

year monthly averages for the Nitchequon station, located 

97 km from the site, and the station closest to the site 

(Golder, 2011a and 2015). This station is the most 

representative of historical weather conditions observed 

at the Renard mine. 

In 2021, the precipitation recorded at the Renard mine 

was generally comparable to historical data, with a few 

notable differences. 

 January and February 2021  

In January and February 2021, the amount of 

precipitation measured at the mine site was 

much less than in 2020 and much less than the 

historical average for the same months (Table 3.2). 

 March and April 2021  

Overall, there was significantly more 

precipitation than in recent years and as 

compared to historical data. A technical issue 

with the precipitation gauge produced incorrect data for 

April, hence the missing data. 

 May to July 2021 

July was the only month during which 

precipitation at the site was comparable to 

historical data and less than 

that measured in 2017 through 2020. In the rest of the 

province, the summer was marked by a series of dry 

spells and heat waves (MELCC 2022). 

 September and October 2021  

In September, the residual effects of Hurricane 

Ida reached Quebec, causing unusually heavy 

precipitation (MELCC, 2022), which is 

reflected in the precipitation recorded at the mine site in 

September. Finally, October at the Renard mine was 

relatively dry, whereas the southeastern part of the 

province had a more normal amount of rainfall (MELCC, 

2022). 

 November and December 2021  

In November and December, the mine site 

had an unusually high amount of precipitation 

as compared to previous years and historical 

data. 
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Table 3.2   Monthly precipitation measured in 2021 
 

 
 

Mont
h 

Monthly Precipitation 

(mm) Measured at La 

Grande River 

Estimated Multi-Year Monthly 

Averages (mm) at Renard Mine 

Monthly Precipitation (mm) 

Measured at Renard Mine 

(1981-2010) (Golder, 2011a) (Golder, 2015) 2016 2017 2018 2019 2020 2021 

January 31 38 36 - 49 45 15 14 10 

February 22 32 28 - 59 29 71 16 11 

March 29 39 36 - 12 11 37 25 51 

April 33 39 34 - 44 24 39 37 N/A 

May 39 58 55 - 59 57 63 69 74 

June 65 89 84 - 91 81 110 65 128 

July 78 107 105 - 126 198 101 133 79 

August 91 111 107 - 98 65 101 117 128 

September 111 100 98 - 59 129 106 159 168 

October 87 81 79 113 120 72 60 67 40 

November 68 61 58 43 64 40 34 84 81 

December 43 61 35 32 40 36 36 50 45 

Annual Average 58 68 63 63 68 66 64 70 74 

Total 697 798 755 188 821 787 773 836 815* 

N/A : data unavailable due to a technical problem 

*: average for 11 months 

 

 

3.1.3 Snow and Ice Cover 

3.1.3.1 Snow depth and ice thickness 

Snow cover and ice thickness were measured at the mine 

site during the winter months (generally from November until 

May) at the mine site (photo 3.3). The depth of snow cover 

naturally affects the rise in water levels each spring. This 

measurement is used to calculate the water balance for the 

mine site for winter 2020-2021. 
 

Photo 3.3   Measuring ice thickness on Lake 
F3297 (December 12, 2020) 

 
 
 

Table 3.3 shows the maximum snow cover recorded on 

Lake Lagopede each winter since 2015, as well as the 

maximum ice thickness on the lakes since April 2015, which 

is to say the total measurement of both white and black ice 

(average of the AQR69, AQR70 and AQR71 stations, unless 

otherwise specified). 

Table 3.3   Snow depth and ice thickness (average of 
the AQR69, AQR70 and AQR71 stations) 
on Lake Lagopede 

 

Winter Date 
Maximum Thickness 
(cm) 

Snow Ice 

2014-2015 2015-04-20 - 84 
(AQR
62) 

2015-2016 
2016-03-16 37 - 

2016-04-02 - 79 

2016-2017 
2017-03-01 53 - 

2017-04-03 - 84 

2017-2018 
2018-03-08 29 - 

2018-04-07 - 94 

 
2018-2019 

2019-03-18 41 - 

2019-04-06 
- 84 

2019-04-10 

2019-2020 
2020-03-03 42 - 

2020-04-04 - 82 
(Dock) 

2020-2021 
2021-03-06 31 - 

2021-04-02 - 74 
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The results for 2021 show that the maximum ice thickness 

remains comparable to before the production phase (2015-

2016), although it was lower than the last few years. 

The snow cover and ice depth on Lake Lagopede during the 

2020-2021 winter season are presented in Table 3.4. For 

2021, Lake Lagopede thawed on May 13th, 2021, 17 days 

earlier than in 2020 (May 30th). This may have been a result 

of the unusually warm winter in 2021 (see section 3.1.1). 

Table 3.4   Snow depth and ice thickness on Lake 
Lagopede during winter 2021 

 

Sampli

ng 

Date 

Snow and Ice Cover (in cm)* 

Snow 
White 

ice 

Black 

ice 

Total 

ice 

2021-01-02 27 5 32 37 

2021-01-09 16 17 9 26 

2021-01-16 19 14 17 31 

2021-02-01 11 21 25 47 

2021-02-06 15 10 22 32 

2021-03-06 31 32 22 54 

2021-04-02 1 N/A N/A 74 

2021-05-13 The lake has 
stalled. 

N/A : white and black ice combined 

* : average of the AQR69, AQR70 and AQR71 stations 

3.1.3.2 Snow accumulation 

The total accumulation of snow on the ground is also 

measured near the MER1 weather station. A maximum 

snow accumulation of 96 cm was measured on the ground 

on March 14th, 2021 which is less than the maximum 

recorded on the same date in 2020 (120 cm). For winter 

2021-2022, the first snow accumulation measurement took 

place on November 1st, 2021, one and a half months later 

than in 2020 (September 17th). 

The lower the snow density, the airier the snow is; the higher 

the density, the more compact and waterlogged the snow is. 
 

Photo 3.4   Measuring snow density 
(December 26, 2021) 

 
In 2021, the maximum snow density measurement was 

38%, which is higher than the maximum in 2020 (34%), 

meaning that the snow was more compact (Table 3.5). 

Table 3.5   Maximum snow density on the Renard 
mine site from 2019 to 2021. 

 

Date 
Depth Weight Density 

cm cm water 
equivalent 

% 

2019-04-26 100 34 34.00 

2020-04-12 80 27 33.75 

2021-04-10 61 23 38.00 

Measurements of snow density are combined with 

measurements of snow accumulation to calculate the 

quantity of water runoff during the spring thaw. This data is 

used in hydrological studies of the north basin of Lake 

Lagopede (see section 3.4 for more details). 

3.1.3.4  Winds 

3.1.3.3  Snow density 

Stornoway has been calculating snow density since winter 

2018-2019. To do this, a snow core is taken and the 

corresponding snow depth (in cm) is noted. This is done 

weekly at the Lake Lagopede station throughout the snow 

cover period (photo 3.4). 

The snow sample is weighed so that the weight and depth 

of the snow can be used to calculate the density of the snow 

at the site (in %). 

The weather station near Lake Lagopede (MER1) is also 

used to help develop the wind rose for the mine site and to 

assist with the interpretation of air quality monitoring data 

(Photo 3.5). 

The prevailing winds (from the south and southwest) in the 

area around the mine site are influenced primarily by the 

water masses of James Bay and, more locally, by the 

presence of a varied terrain that includes numerous lakes 

and rivers. With two main seasons, winter and summer, and 

very short transitions between the two, the prevailing climate 

at the mine site is a cool summer climate. 



ENVIRONMENTAL AND SOCIAL MONITORING PROGRAM 

Annual Report 2021 ï May 2022 30 
 

 

 

Photo 3.5   MER1 weather station 
(April 2021) 

Figures 3.2 to 3.5 show quarterly wind roses for 2021. Table 

3.6 provides wind-related information (speed, prevailing 

winds, and proportion of calm winds) as well as precipitation. 

The winds measured at the weather station in 2021 came 

primarily from the south, as was the case in 2020 (Table 

3.6). In spring of 2021, the winds were primarily from the 

north and west (Table 3.6). Section 3.2.2 describes the 

effect of wind on measurements from stations AIR1 to AIR6, 

which are used to monitor air quality. 

 DID YOU KNOW? 
 

 June and September. 

This general trend continued in 

2021 with the highest winds being observed in September. 

The maximum wind speed was 51.05 km/hour, which was 

measured from 6:22 to 6:24 pm on September 21st. Strong 

winds in September and October are, among other things, a 

sign of the beginning of lake trout spawning season (section 

3.10.2). That is one of the reasons why it is important to 

monitor the weather around the Renard mine site closely. 
 

Table 3.6  Weather conditions during air quality monitoring campaigns in 2021 
 

 
Season 

Average Wind 

Speed 

(km/h) 

 
Prevailing Winds 

 
Calm winds 

(<6 km/h) 

Average 

daily 

precipitation 

(mm/d) 

Stations 

Downwind 

Winter  
10.04 

 
south and west 

 
32.40% 

 
0.89 

AIR3, AIR4, AIR5, 

AIR6 2020-12-21 ï 2021-03-20 

Spring  
15.15 

 
north and west 

 
25.72% 

 
N/A 

 
AIR3, AIR6 

2021-03-20 ï 2021-06-21 

Summer  
12.80 

 
sou
th 

 
25.85% 

 
3.86 

 
AIR4, AIR5, AIR6 

2021-06-21 ï 2021-09-22 
2021 

Fall  
11.22 

 
south and west 

 
24.63% 

 
2.48 

AIR3, AIR4, AIR5, 

AIR6 Sept. ï 2021-12-21 

n.a.: not applicable, only one sampling over this period (COVID-19 pandemic) 

N/A: not available due to a technical issue 

The strongest winds are 

generally observed in April, 
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Figure 3.2  Wind rose at the Renard mine for the 1st quarter of 2021. 
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Figure 3.3  Wind rose at the Renard mine for the 2nd quarter of 2021. 
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Figure 3.4  Wind rose at the Renard mine for the 3rd quarter of 2021. 
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Figure 3.5  Wind rose at the Renard mine for the 4th quarter of 2021. 
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3.2 Air Quality and 
Atmospheric Emissions 

3.2.1 Air scrubber management 

In order to control air contaminant emissions at the 

source, during the construction of the ore processing 

plant, four dust collectors (PEP-3-4-5-6) were installed 

above the primary sources of point emissions, namely 

equipment used for crushing, grinding, and sorting ore. 

The dust collectors and scrubbers were implemented 

starting in July 2016. 

A dust collector cleaning and maintenance program was 

established to ensure the equipment continued to operate 

smoothly. The dust collectors are maintained by 

personnel from the ore processing plant. 

SWY has also had an air quality monitoring program in 

place since 2016 (section 3.2.2). This program is 

designed to demonstrate and confirm the effectiveness of 

the air scrubbing equipment installed at the mine site. 

3.2.1.1 Dust collector monitoring 

SWY adjusted its plan for the monitoring and maintenance 

of dust collectors in 2019 to align with the frequency of 

inspections required by the MELCC (Table 3-1 of Annex 

2) in order to qualify for the depollution attestation, which 

includes new atmospheric emissions requirements. 

Operators from the ore processing plant inspect dust 

collectors (PEP-3, 4, 6) and cyclones weekly (instead of 

every two weeks as before) and note important 

information in a special log. The ore processing plant also 

conducts monthly inspections and maintains a log for the 

PEP-5 scrubber. 

In addition, all dust collectors with a capacity of more than 

17,000 m³, as well as the wet dust collector installed at 

the ore processing plant, are equipped with passive leak 

detectors. This continuous leak detection system is 

connected to the control system, in accordance with CAR 

requirements (Q-2, r. 4.1) for a continuously operating 

system for the detection of leaks and/or system failures. 

Weekly inspections and monthly preventive maintenance 

checks are carried out on the cyclones installed at the ore 

processing plant. 

The inspections conducted in 2020 resulted in no 

anomalies or special reports being filed, and no dust 

emissions were observed or recorded from the air 

scrubbing equipment. 

3.2.1.2 Diffuse emission monitoring 

As part of the depollution attestation, regular inspections 

of the tailings ponds, waste rock piles and ore stockpiles 

were also carried out by the environment technician to 

check for diffuse emissions. The goal was to detect the 

presence of any visible particles more than two metres 

away from emission sites. 

No dust emissions were observed at any of the sites 

visited during inspections in 2021. However, diffuse 

emissions can obviously be  observed along the mining 

paths when machinery passes by during the dry season. 

As soon as summer begins, the dust suppressant is used 

as a mitigation measure as specified in the impact study 

(Roche, 2011a), in particular during dry spells in the 

summer season. The frequency of inspections is specified 

in Table III-1 and the points to be checked are listed in 

Table III-2 of Appendix II (PED-1,2,3,4,5,6,7,8,9,10) and 

(PT-1, 7). 

3.2.2 Air Quality Monitoring 
 

 

 

 

 

 

Meteorological data 

(see section 3.1); 

Hydrometeorological data 

(see section 3.4); 

Measurement of contaminants in 

ambient air and dustfall rates; 

Measurement of contaminants from 

point emission sources; 

Evaluation of the amount of fuel and 

natural gas required for mine operations 

(see section 3.2.3). 

 

The monitoring of ambient air quality and 

atmospheric emissions focuses on five 

main components: 
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3.2.2.1.1 Regulatory framework 

As laid out in the ESMS, the air quality is monitored in 

order to ensure the concentrations of contaminants 

measured in the ambient air are compliant with the 

standards laid out in the Clean Air Regulations (CAR, Q-

2, r. 4.1). This monitoring also confirms that the source 

emissions standards indicated in the same regulations 

are being met. Air quality monitoring is performed in 

accordance with the quality assurance and control 

guidelines set out by the National Air Pollution 

Surveillance (NAPS) program. 

3.2.2.1.2 Recommendations for PM10 from 
Environment Canada 

In their June 2021 recommendations for air quality 

monitoring at the Renard mine, Environment Canada and 

Health Canada suggested measuring PM10 (Ò 10 ɛm). 

However, there is no Canadian standard for this 

measurement. The only standards available are the 

guidelines (50 ɛg/m3 in a 24-hour period and 20 ɛg/m3 in 

a one-year period) provided by the World Health 

Organization (WHO) as recommendations, rather than 

requirements. The City of Montreal is the only place in all 

of Quebec monitoring PM10. 

3.2.2.2 Equipment 

Monitoring ambient air quality also aims to ensure that the 

equipment used at the mine site has the necessary 

features and performance levels to measure atmospheric 

emissions with enough precision to confirm that the 

requirements laid out in the Clean Air Regulation (CAR) 

and the air quality targets as defined in the ESMP 

(Stornoway, 2019) are being met. 

The monitoring equipment used include: 

Û Gauges, used to measure monthly dustfall rates; 

Û Passive SO2 and NO2 samplers, used to check whether 

emissions of these two contaminants comply with the 

annual average concentration standards set out in the 

CAR; 

Û A high volume (Hi-Vol) air sampler (TE-6070.2.5V) that 

draws in air and traps fine particles (particles with a 

diameter of Ò 2.5 ɛm, otherwise known as PM2.5) on 

a filter. 

Û A high volume (Hi-Vol) air sampler (TE-5170V) that 

draws in air and traps total suspended particles (TSP) 

on a filter; 

Hi-Vol devices measure not only the total suspended 

particulates (TSP), but also all other particles with a 

diameter of less than 25-50ɛm, which includes PM10s (Ò 

10 ɛm in diameter). 
 

Photo 3.6   Installation of the sampling filter and 
calibration of the motor (August 23, 
2021) 

 
3.2.2.3 Sampling stations 

Air quality monitoring is carried out at six ambient air 

monitoring stations installed within and on the perimeter 

of the mine site (Photos 3.7 to 3.12), including a control 

station and five stations influenced by mining activity 

(Map 3.1). AIR1 and AIR3, on the property limits, are the 

only stations subject to CAR standards. 

3.2.2.3.1 AIR1 et AIR 3 

The AIR1 reference station is located upwind of the mine 

site in relation to the prevailing wind direction (along the 

northwest-southeast axis). It used to establish a baseline 

for total suspended particulates (TSP), PM2.5 fine 

particles, metals, SO2 and NO2 and dustfall rates. 

The AIR3 station is generally located downwind of the 

mine in relation to the prevailing wind direction. A high-

volume air sampler (TE-6070-2.5V) for PM2.5 was 

installed at this station in November 2017 at the top of the 

telecommunications mountain, where it is exposed to the 

prevailing winds. Data from this station is compared with 

PM2.5 measurements from the AIR1 station to assess the 

impact of the mine on ambient air quality at the edge of 

the property 

3.2.2.3.2 AIR2 

The first of the exposed stations, AIR2, provides specific 

observations. 
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It is located at the heart of mining operations, between pit 

R2-R3 and the housing complex. The CAR air quality 

standards only apply to the property line, and therefore 

are not applicable to this station. The AIR2 station is used 

exclusively to monitor the exposure of workers in the 

centre of the the mine site and track emissions of total 

suspended particles (TSPs), metals, SO2, NO2 and 

dustfall near mining operations. 

3.2.2.3.3 AIR4 et AIR5 

Two other stations, AIR4 and AIR5, were also installed to 

measure dustfall rates from non-point sources (ex. pit 

R65) on Lake Lagopede (AIR4) and Lake F3298 (AIR5) 

(ex. From the MPKC facility). These measurements are 

used to compare annual ambient air quality results with 

the results of the air dispersion model (AERMOD) 

established in 2014 from nonpoint sources on Lake 

Lagopede and Lake F3298. 

3.2.2.3.4 AIR6 

Finally, an additional station (AIR6) was set up west of the 

modified processed kimberlite containment (MPKC) 

facility. 

Data collected from this station is used to determine the 

levels of contaminants generated by mining operations in 

the area where the contaminant dispersion model 

estimated ambient nitrogen dioxide (NO2) concentrations 

to be the highest. 

3.2.2.4 Meteorological conditions 

Wind speed and direction, along with precipitation, have 

a significant impact on air quality, in particular total 

suspended particles (TSP). 

The relevant measurements are taken at the MER1 

permanent weather station, which is located near the 

AIR4 air quality monitoring station. 

3.2.2.5 Sampling period 

Air quality sampling (TSP and PM2.5) is to be conducted 

over a 24-hour period once every six days, in accordance 

with the NAPS program. The 

concentration of metals in ambient air is determined by 

analyzing the same filter used to calculate TSP 

concentrations. 

3.2.2.6 2021 Results 

3.2.2.6.1 Meteorological conditions 

The meteorological data from station MER1 was used to 

develop the four seasonal wind roses for 2021 shown in 

Figures 3.2 to 3.5 in Section 3.1. According to the wind 

roses and for the three seasons during which the Renard 

mine was in operation in 2020 (winter, summer, fall): 

Û the AIR3 station was located upwind of the mine site in 

relation to the prevailing wind direction, 

Û and AIR1, AIR4 and AIR5 were located downwind of the 

Renard mine site. 

For the third year in a row, the direction of prevailing winds 

as compared to the locations of the AIR1 and AIR3 

stations was reversed. According to the meteorological 

data measured in the field in 2021, the AIR station was 

downwind and the AIR3 station was upwind of the mine 

site in relation to the prevailing winds. The meteorological 

models used for the 2011 impact assessment placed 

these two stations respectively upwind (AIR1) and 

downwind (AIR3) of the mine site. 

3.2.2.6.2 TSP and PM2.5 

Between January and December 2021, total suspended 

particulates (TSP) and PM2.5 concentrations were 

measured 61 times, which is comparable to 2019. The 

average TSP and PM2.5 levels measured at the property 

line (AIR1 and AIR3 stations) are presented in Table 3.7 

Table 3.7  Annual average TSP and PM2.5 
concentrations at AIR1 and AIR3 
from 2017 to 2021 

 

 
Station 

Annual average TSP concentration (CAR 
standard: 120 ɛg/m3) 

(Annual recommendation from the WHO: 20 
ɛg/m3) 

2017 2018 2019 2020* 2021 

AIR1 <23 10 7 3 8 

AIR3 <10 7 4 3 9 

AIR2 55 40 25 9 53 
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Table 3.7 Annual average TSP and PM2.5 
concentrations at AIR1 and AIR3 
from 2017 to 2021 (continued) 

 

 
Station 

Annual average PM2.5 concentration 
(CAR standard: 30 ɛg/m3 for a 24-hour 

period) 
(Annual recommendation from the WHO: 20 
ɛg/m3) 

2017 2018 2019 2020* 2021 

AIR1 <1,4 4 3 3 4 

AIR3 N/A 4 2 3 3 

*: temporary halt in mining activity from March to October 

N/A: below the limit of detection 
 

In 2021, the average concentrations of TSP and PM2.5 

were similar along the property line (AIR1: 8 ɛg/m3; AIR3: 

9 ɛg/m3) and meet the relevant standards from the CAR 

(Consulair, 2021). In addition, they respect the annual 

recommendation from the WHO, which in turn means that 

they respect the recommendation for PM10 (Consulair, by 

email on February 16th, 2022). 

In conclusion, the results of TSP and PM2.5 monitoring in 

2021 show that mining activities do not cause the CARôs 

air quality standards to be exceeded at the perimeter of 

the property (AIR1 and AIR3 stations). 

The same goes for TSP at the AIR2 station, which is 

located at the heart of mining operations. This has been 

true ever since 2017, even though CAR standards do not 

technically apply to this station (Consulair, 2020). The 

average TSP concentration at the AIR2 station increased 

in 2021. The data collected at this station in 2021 is 

comparable to that from 2017. Total production in 2021 

was similar to that of 2019, so the TSP numbers for the 

AIR2 station are not the result of increased use of the 

crusher. 

However, 2021 was a very dry year, and there were many 

dry days in May, June, and July. The water truck was used 

during daytime hours on several occasions in order to 

reduce dustfall, but this was not enough (Consulair, 

2021). 

It is important to note that the highest concentrations at 

AIR2 are generally observed in spring and summer, 

because during the two other seasons (fall and winter), 

the presence of snow cover tends to limit the suspension 

of particles caused caused by wind. 

3.2.2.6.3 Metals 
 

Since there is no standard for total chromium, additional 

analyses are performed for trivalent and hexavalent 

chromium when the most restrictive standard for 

hexavalent chromium (0.004 ɛg/m3) is exceeded. 

Additional analysis was performed on samples with 

elevated concentrations in order to confirm they complied 

with the standard. In 2020, the average total chromium 

concentration was less than the applicable CAR 

standards, including the most restrictive standard for 

hexavalent chromium. 

3.2.2.6.4 NO2 and SO2 concentrations 

Table 3.8 shows the annual concentrations of nitrogen 

dioxide (NO2) and sulphur dioxide (SO2) measured at the 

property limits (AIR1 and AIR3 stations) and in the heart 

of mining operations (AIR2) since 2017. 
 

Table 3.8 Annual average NO2 and SO2 
concentrations at AIR1, AIR2 and AIR3 

from 2017 to 2021 
 

 
Station 

Annual average NO2 (ppb) 
[Standard: 54.8] 

2017 2018 2019 2020 2021 

AIR1 0.6 0.4 0.2 0.2 0.2 

AIR3 0.8 0.6 0.7 1.0 0.3 

AIR6* 1.0 0.5 0.4 1.0 0.3 

 
Station 

Annual average SO2 (ppb) 
[Standard: 19.8] 

2017 2018 2019 2020 2021 

AIR1 0.2 < 0.2 < 0.2 0.1 0.1 

AIR3 0.2 < 0.2 < 0.2 0.1 0.1 

AIR6* 0.2 < 0.2 < 0.2 0.1 0.2 

 measured (24-hour concentrations) or 

concentrations) at the property boundaries (AIR1 

and AIR3 stations) as well as the AIR2 station 

met the applicable daily and yearly standards as 

laid out in the CAR (Consulair, 2020). 

calculated (annual average 

In 2021, all concentrations of metals 

In 2021, the concentrations measured 

at the stations, including AIR2, were 

well below CAR standards (NO2 and 

SO2) 
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Table 3.8  Annual average NO2 and SO2 
concentrations at AIR1, AIR2 and 
AIR3 from 2017 to 2021 (continued) 

 

 
Station 

Annual average NO2 (ppb) 
[Standard: 3,000] 

2017 2018 2019 2020 2021 

AIR 2 N/A N/A 3.8 2.4 5.2 

 
Station 

Annual average SO2 (ppb) 
[Standard: 2,000] 

2017 2018 2019 2020 2021 

AIR2 N/A N/A 0.1 0.1 0.2 
*: annual standards only apply to the property limits (AIR1 and AIR3 stations) 

3.2.2.6.5 Dustfall 

Table 3.9 presents the average annual dustfall rates 

measured at the five stations (AIR1, AIR3, AIR4, AIR5 

and AIR6) and at the AIR2 station. Although there is not 

currently an applicable standard for this parameter, 

dustfall rates are compared with the reference value of 7.5 

t/km2/30 days set out in the CAR (Q-2, r.38 ï standard 

which has since been repealed). 

 In 2021, the annual average dustfall rates at 
the property limits were low, and well below 

 

 

Table 3.9  Annual average dustfall rates from 2017 to 
2021 

 

Dustfall rate  
(Standard: 7.5 tonnes / km2 / 30 days) 

Station 
Annual Average 

2017 2018 2019 2020 2021 

AIR1 2.3 3.6* 1.0 0.4 0.8 

AIR2 N/A N/A 2.6 0.8 4.5 

AIR3 2.4 1.4 1.4 0.8 1.3 

AIR4 1.9 1.2 0.9 0.9 1.1 

AIR5 3.9 2.9 2.0 0.5 1.6 

AIR6 2.6 1.1 0.8 0.8 1.0 

* value includes the effect of forest fires in June 2018, 

value excluding this effect: 0.7 t/km2/30 days 

The highest monthly dustfall rate was measured in June 

2021 at the AIR3 station. During this month, the AIR3 

station was often downwind of the mine, which explains to 

the maximum rate measured of 3.0 t/km2/30 days. This 

value, however, represents just 40% of the reference 

value of 7.5 t/km2/30 days, which has since been 

repealed. 

The standards listed in the CAR do not apply to the AIR2 

station. However, the annual dustfall rate did increase in 

2021, due to the dryness of the soil in spring. A dust 

suppressant was used on the mine site twice a day from 

spring (May) into summer (July), but was not enough, in 

particular in May (11.8 t/km2/30 days) and June (9.2 

t/km2/30 days). 

In conclusion, the parameters measured in 2021 as part 

of the ambient air quality monitoring program were all in 

compliance with applicable CAR standards at the Renard 

mine property limits. 

3.2.3 Atmospheric and Greenhouse Gas 
(GHG) Emissions 

Since 2016, Consulair has calculated the annual 

atmospheric emissions produced by mining activities at 

the Renard mine. These calculations include the 

emissions of greenhouse gases (GHG) and other 

pollutants often released by mining operations. 

SWY submits the results of these calculations to the 

National Pollutant Release Inventory (NPRI), the Quebec 

Atmospheric Emissions Inventory (QAEI) and 

Environment and Climate Change Canada's (ECCC) 

Greenhouse Gas Reporting Program. 

The environmental impact assessment estimated the total 

annual GHG emissions of equipment at the Renard mine 

to be on the order of 75,000 t (Co2-eq) [metric tons of CO2 

equivalent] (Roche, 2011a). 

Under the Regulation for the Mandatory Reporting of 

Certain Emissions of Contaminants into the Atmosphere 

(RDOCECA), an emissions audit must be conducted 

whenever annual GHG emissions generated by 

stationary equipment exceed 25,000 t (CO2-eq). 

3.2.3.1 2021 GHG Report 

Since the amount of GHG emissions produced by 

stationary equipment at the Renard mine in 2021 was in 

excess of 25,000 t.m. (CO2-eq), a greenhouse gas report 

was filed. In addition, the amount of GHG emissions 

generated by stationary equipment was declared and 

subjected to an external verification process. 

the CAR standard, as has been observed since 2017 

(Consulair, 2021). 
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The 2021 GHG emissions report and the values for the 

standard unit of SWY operations were approved by an

Table 3.10  GHG emissions by type of equipment 

(mobile or stationary) since 201

external auditing firm, Tetra Tech. An audit of the GHG 

emissions was conducted by a third party (Tetra Tech, 

2022) and SWY declared their total GHG emissions to the 

government in April 2022. 

 
 
 
 

 
3.2.3.2 Key Performance Indicator for GHG 

emissions (2017-2021) 
 

  
 

 
 
 
 

 
 

For stationary equipment, this choice of fuel generates a 

lower quantity of GHGs, estimated at around 45,000 t.m. 

(CO2-eq) (SWY, 2014). 

In 2021 the total GHG emissions generated by the Renard 

mine site were approximately 63,373 t.m. (Co2-eq), which 

was less than 2019, for similar activity and production 

time. This remains below the estimates in the 2011 impact 

study, which was based on the use of diesel as the 

primary energy source (Roche, 2011a). 

More specifically, the GHG emissions generated by 

stationary equipment amounted to 41,941 t.m. (CO2-eq) 

The total GHG emissions generated by the use of mobile 

equipment were 21,432 t.m. (CO2-eq), which is 

comparable to 2018 and 2019. The overall GHG 

emissions were therefore lower for 2021 than in previous 

years (excluding 2020), for a similar duration of activity 

and level of production (Table 3.10). 

This value enables Stornoway to establish a performance 

indicator expressed in kilograms of GHG emitted per 

tonne of processed kimberlite each year. The GHG 

emissions generated by stationary equipment as 

compared to the standard unit for 2017 to 2021 are 

indicated in Table 3.11. The performance indicator 

obtained for stationary equipment on the mining site in 

2021 is the lowest it has been since the beginning of the 

production phase. It is lower than 2018 or 2019, for a 

similar duration of activity and level of production (Figure 

3.6). 

In 2021, SWY decreased the energy consumption of its 

stationary equipment by decreasing its consumption of 

LNG, which is used for the generators on the mine site. 

The amount of GHG emitted by the generators on site 

decreased by 14.35% from 2019 to 2021, despite 

providing heating and electricity for the mine site for a 

similar period of time. 

Table 3.11 Amount of GHG generated by stationary 
equipment as compared to the standard unit since 2017 
 

 
Year 

GHG (kg) 
per tonne 

of ore 
processed 

GHG 
emissions 

generated by 
stationary 
equipment 

(t.m. CO2-eq) 

Ore processed 
(dry tons) 

2017 19.72 39,268 1,991,000 

2018 19.09 44,464 2,328,000 

2019 19.49 49,840 2,556,459 

2020 25.77 28,524 1,106,697* 

2021 16.77 41,241 2,458,846 

* aucune extraction de minerai de mars à octobre 2020 

The external audit of the Renard mineôs 

greenhouse gas emissions is sent to the 

MELCC each year as part of its QAEI 

declaration. 

The Renard mine opted to use tonnes of 

processed kimberlite expressed as dry 

matter as its standard unit. 

In 2014, SWY chose to use liquefied 

natural gas (LNG) as their primary 

energy source, rather than diesel 

fuel. The LNG used for Renard mine 

operations is transported on an Énergir 
truck. 

The LNG is used to generate electricity (via seven 

or eight 2.1MWh generators) and heat the 

underground mine and other buildings located 

around 350 km north of Chibougamau. 

(Source: MELCCôs 2030 Energy Policy) 

 
Year 

GHG emissions 
of mobile 

equipment 
(t.m. CO2-eq) 

GHG emissions of 
stationary 
equipment 
(t.m. CO2-

eq) 

2017 24,200 39,268 

2018 21,336 44,464 

2019 23,726 49,840 

2020 11,036 28,524 

2021 21,432 41,941 

 



ENVIRONMENTAL AND SOCIAL MONITORING PROGRAM 

Annual Report 2021 ï May 2022 46  

 
 

 

 
 
 

Figure 3.6 Variation in the performance indicator (in 
yellow) for GHG (categories 1 and 2) as 
compared to the annual production of 
processed kimberlite (in blue) 

 
 

3.2.3.3 Renard Mineôs carbon offsets 

Since 2017, in addition to monitoring 

atmospheric emissions and GHG, the 

Renard mine has also been registered 

on the carbon market, a system for 

capping and trading (C&T) the rights to 

GHG emissions. 

The carbon market regulates GHG emissions for the 

mining industry for a given compliance period. A 

compliance period lasts three years, during which time a 

certain amount of GHG must be covered by the Renard 

mine. Each mine receives an allowance from the MELCC 

of approximately 75% of the total amount of GHG 

emissions to be covered for the year. This allowance 

makes it possible to offset a portion of the GHG emissions 

for each year of the compliance period, in accordance with 

Article 40 of the Cap-and-Trade regulations (RSPEDE). 

Table 3.12 shows the importance of the carbon offsets 

handled by Stornoway for activity at the Renard mine 

since 2018. This offset is expressed in tonnes of carbon 

credits (tonnes of CO2 eq). 

For the last compliance period, Stornoway took 

responsibility for 27.2% of the GHG emissions to be 

covered by the Cap-and-Trade program. 

Table 3.12 Stornowayôs carbon offsets since 2018 
 

Complianc
e period 

(year) 

GHG 
emissions 

to be 
covered 

Allowance 
from the 
MELCC 

SWYôs 
carbon 
offset 

in tons of CO2 equivalent 

2018* 0 0 0 

2019 48,840 39,907 9,933 

2020 28,508 17,099 11,409 

Total 
from 
2018-2020 

78,348 

(100%) 

57,006 

(72.8%) 

21,342 

(27.2%) 

2021 41,941 tbd  

* (not subject to the Cap-and-Trade System in 2018) 

 
 

3.3 Noise and Vibration Levels 

In compliance with Directive 019, Stornoway made a 

commitment to the MELCC to monitor noise and vibration 

levels throughout the construction and production phases 

at the mine. Noise limits are set at 55 dBA (A-weighted 

decibels) during the day and 50 dbA (A-weighted 

decibels) at night. However, the goals set by SWY as part 

of the environmental impact assessment are 45 dBA 

during the day and 40 dBA at night. The limit for vibrations 

is set at 12.7 mm/s and the limit for air pressure is set at 

128 dBL (linear decibels), in accordance with Directive 

019. 

MONITORING OBJECTIVES 
 

To measure vibrations during blasting 
operations to confirm the effectiveness of 

mitigation measures. 

 
 
 
 

To make any changes deemed necessary. 

   
To identify sources of noise that are likely 

to be a source of annoyance or 
disturbance for workers. 

To observe noise levels resulting from 
mining activities. 
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3.3.1 Noise Levels 

3.3.1.1 Methodology 

The method used to assess noise levels is set out in the 

Memorandum of Instruction 98-01 (ñHandling of noise-

related complaints and requirements imposed on noise-

producing companiesò) (NI9801) (Yockell, 2020). 

As specified in memorandum NI9801 (MELCC, 2006), 

noise level surveys must be conducted within sensitive 

zones as close to operations as possible. In the case of 

the Renard mine, the sector containing the housing 

complex and service area is the only one considered to 

have the potential to be disturbed, thereby making it a 

ñsensitive zoneò. A measuring point was selected north of 

the housing complex. Map 3.2 illustrates the location of 

the measuring point. 

Short (1-hour) acoustic surveys were carried out within 

the only sensitive zone on the mine site, namely the 

housing complex and service area (Map 3.2). This 

sensitive zone is considered as a housing area within an 

industrial zone. 

Photo 3.13 shows the calibration of the sonometer that 

was used to conduct the noise surveys. It is positioned 

between the ñsensitive zoneò and the site of the mining 

activities most likely to affect noise levels for workers. 

Therefore, in order to qualify the noise generated by 

mining operations alone and due to the significant amount 

of other human activity taking place around the site, field 

observations were carried out during the surveys. 

As with previous acoustic monitoring, a penalty of +5 dBA 

was applied to account for the significant number of 

backup alarms (Yockell, 2020). 
 

Photo 3.13 Location of the sonometer 

3.3.1.2 2021 Results 

3.3.1.2.1 Survey period and conditions 

Over the course of 2021, 21 hour-long samples were taken 

during the production phase: 

Û  June: 2 samples; 

Û  July: 7 samples; 

Û  August: 5 samples; 

Û  September: 4 samples; 

Û  October: 3 samples. 

Noise level surveys only took place under the following 

conditions: when wind speeds were less than 20 km/h, 

relative humidity was less than 90%, air temperature was 

between -10 °C and 50 °C, the soil was dry, and there was 

no precipitation. 

The meteorological conditions were measured at the Lake 

Lagopede weather station prior to surveying to ensure the 

2021 data could be compared with the NI9801 standard 

(MELCC, 2006). 

3.3.1.2.2 Surveys 
 

 
There were no complaints from workers in 2021. Noise 

levels were slightly above the NI9801 standard. Overall, 

the LAr noise levels varied between 44.5 dBA and 55 

dBA. The standards laid out in the NI9801 are 50 dBA at 

night and 55 dBA during the day. Daytime noise levels at 

the mine were always compliant. Nighttime noise levels 

were sometimes compliant, and sometimes not. Of the 

five surveys conducted at night, there were three periods 

of non-compliance during which noise levels exceeded 

the limits by 1 to 5 dBA. 

3.3.1.2.3 Objectives set by Stornoway 

With the addition of a 5-dBA penalty (during the day), the 

noise levels exceeded Stornowayôs objectives of 40 dBA 

at night and 45 dBA during the day. The average deviation 

from the norm recorded in 2021 was +6 dBA. 

The noise levels measured in 2021 were 

of the same order of magnitude as those 

in 2018 and 2019 (Yockell, 2020). 
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This deviation is less than that of 2020 (10 dBA), 2019 

(8.9 dBA), 2018 (8.5 dBA), 2017 

(8.4 dBA), or 2016 (8.5 dBA). The noise levels for the 

mine site as a whole are comparable from year to year. 

3.3.1.2.4 Noise level surveys at the plant and 
crusher during operations 

Since 2017, several rounds of monitoring have been 

carried out to evaluate the source of noise generated by 

different types of mining equipment. As in 2018 and 2020, 

a survey was conducted in 2021 both during normal 

operations and when the crusher was not in operation. 

The 2021 results indicate first that the crushing system 

and plant operations have no significant impact on the 

fluctuating noise levels, and second that the noise levels 

recorded during operations are similar to those when the 

crusher is not in use. 

 
These surveys indicate that the crusher 

and the plant are not the primary 

source of noise for the mine site as a 

whole. 

 
3.3.1.2.5 2022 Results 

Although the 2021 noise monitoring results remain similar 

to previous years, SWY will continue to maintain strict 

targets, monitor back-up alarms and conduct noise 

surveys during planned shutdowns in order to track and 

reduce the propagation of noise emissions throughout the 

mine site. 

Noise surveys will be carried out, taking site-specific 

weather constraints into consideration, in order to gather 

more data about other types of mining operations and 

gain a better understanding of the impact of each activity. 

Finally, the consultant in charge of noise monitoring 

provided a special training session on February 19th, 

2021 (Yockell, 2020). In accordance with their 

recommendations, SWY will be checking the calibration 

of the sound level meter and measuring noise levels on a 

regular basis for the next monitoring campaign. 

3.3.2 Vibrations 

3.3.2.1 Measuring protocol 

Excess air pressure during blasting operations was 

measured using a seismograph connected to a 

microphone (Map 3.3). Since 2019, most blasting activity 

has taken place underground. Therefore, the microphone 

was only used during surface blasting operations that had 

the potential to affect the camp. In 2020, the vibration 

sensor device was verified by an external consultant and 

found to be suitable for recording blasting activities 

(Yockell, 2020). No modifications were made to the 

sensor in 2021. 

SWY continued to monitor vibrations triggered by blasting 

operations in 2021. Since mining of the R65 pit ceased in 

2019 and there is no longer any surface blasting, the P1 

measurement point was removed. 

In early 2020, the seismograph was placed at a 

permanent location, P2, for all measurements, based on 

recommendations from a consultant (Yockell, 2020; map 

3.3; photo 3.14). 

 

Photo 3.14 Site for recording vibrations near the 
housing complex 

 
This marks a significant improvement to how blasting 

activity is monitored, as the selected location is 

considered to be more representative of the vibration and 

air overpressure levels within the sensitive zone, i.e. the 

housing complex (Yockell, 2020). 

In 2021, 48 out of 80 blasts were detected by the 

seismograph (60%). Some blasts were not detected 

because they were not very strong, while others were 

missed because of the settings on the device. The 

settings were adjusted after that. 

 
 
 
 



ENVIRONMENTAL AND SOCIAL MONITORING PROGRAM 

Annual Report 2021 ï May 2022 51 
 

3.3.2.2 Authorized limit values 

According to Directive 019 for the mining industry, 

Stornoway is not required to have a system in place for 

the monitoring of ground vibrations or air pressure 

associated with blasting activities at the mine. This 

restriction is only applicable if the affected areas (sensitive 

zones) are not on the operatorôs property. In this case, the 

only sensitive point is the workers' camp, which is owned 

by Stornoway. 

However, the operator is committed to complying with 

industry best practises with regards to monitoring noise 

nuisance associated with vibration and air pressure 

caused by blasting. 

Therefore, according to Directive 019, the limits for the 

workersô camp are 12.7 mm/s for ground vibration speed, 

and 128 dBL for maximum air pressure. 

3.3.2.3 2021 surveys 

3.3.2.3.1 Pit R65 

In 2021, no measurements were taken at P1, as the open-

air pit has not been used since April 2019. 

3.3.2.3.2 Housing complex 

In 2021, most underground blasts were detected and 

recorded (60%). 

All vibrations measured at point P1 in 2021 were 

well below the limit of 12.7 mm/s, with 

the maximum measurement being 8.74 mm/s. In 2021, 

vibrations caused by blasting met the relevant standards 

for the mine site, in particular the housing complex, just 

as they did in 2018, 2019 and 2020. 

3.3.2.4 2022 Results 

Noise and vibration level monitoring will continue in 2022. 

3.4 Hydrological Regime 

Water from Lake Lagopede is used for activity at the 

Renard mine to supply the housing complex and services 

area with drinking water, as well as for mining operations. 

Downstream from the drinking water intake point, treated 

mine water is discharged into the north basin of the lake 

and treated domestic wastewater is released into the 

south basin of the lake. 

 

 

 

 

 

MONITORING OBJECTIVES 
 

To distinguish between direct effects of the 
project and those resulting from natural 
meteorological and hydrological variations in 
the environment. 

 

To gain a better understanding of water flow 
conditions during the winter at riffle A-Aõ. 

In 2021, monitoring of the hydrological regime of Lake 

Lagopede was focused exclusively on measuring water 

levels and taking vertical profiles in Lake Lagopede, since 

the results of the monitoring carried out in 2019 confirmed 

the presence of a continuous flow of water between the 

northern and southern basins of the lake, to the right of 

the A-Aô riffle, including during winter. 

Since the water level in Lake Lagopede and other nearby 

lakes are measured constantly, SWY does not plan to 

conduct any new seasonal campaigns in 2022. However, 

maintenance of the measuring devices by an external 

consultant is scheduled for summer 2022. 

3.4.1 Water Levels at Water Level 
Stations and Estimated Flows 

In order to monitor the hydrological regime of streams and 

the water levels in nearby lakes, four water level stations 

were installed to measure levels on an hourly basis at 

strategic locations in the Lake Lagopede watershed, i.e., 

the north basin of Lake Lagopede, Lake F3294, Lake 

F3296 and Lake F3300 (Map 3.4). These stations, which 

were installed in 2011, improve the quality and temporal 

scope of flow data for Lake Lagopedeôs main tributaries. 

The four water level stations are equipped with telemetry 

instrumentation that enables the stations to be controlled 

remotely and data on water level and flow speed to be 

uploaded.

To facilitate the interpretation of environmental 
monitoring data 

To confirm the predictions for Lake Lagopede 
water quality based on the mine and domestic 
affluent dispersion model created as part of the 
impact study (Roche, 2011a). 
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Although data recorded at these four stations can now be 

accessed remotely, the stations are all maintained in each 

of the campaigns carried out by an external consultant. 

SWYôs environment technician also visits them monthly to 

make sure they remain in good physical condition (Photo 

3.15). 
 

Photo 3.15 Inspection of the water level station at 
Lake F3300 in July 2021 

 
3.4.1.1 Flood period 

In 2021, the variation in water level recorded at the water 

level stations for Lakes F3296 

For the year 2021, the spring flood peaks for Lake F3294 

(491.48 m) and Lake Lagopede (riffles A-A' and C-C'; 

483.68 m) were comparable to those recorded in 2020 

and similar to historical flood levels (Table 3.10). 

Table 3.13 Water levels during spring runoff season 
in lakes Lagopede and F3294 since 
2011 

 

 

Year 
Highest recorded water level (m) 

Lake 
Lagopede 

Lac F3294 

2011 484.24 492.09 

2012 484.08 492.16 

2013 484.24 492.14 

2014 484.44 492.26 

2015 483.83 491.93 

2016 484.06 491.91 

2017 484.20 492.11 

2018 484.35 492.34 

2019 484.10 492.05 

2020 484.23 492.12 

2021 483.68 491.48 

 
The water level reached in the northern basin of Lake 

And Lake F3300 shows that water levels began to drop in 

late April. The high point of spring flooding occurred 

between May 21st and 19th, with a maximum variation in 

water levels being recorded on May 26th, 2021, after the 

spring runoff. Thus in 2021, the rising and lowering of 

water levels occurred earlier than in 2019 or 2020 (late 

May), further evidence of the mild winter. 

The spring runoff in Lake F3294, Lake Lagopedeôs 

primary tributary, was measured on April 22nd, 2021, 

while the spring runoff in Lake Lagopede was measured 

on April 24th, 2021. The high point of spring flooding in 

2021 was also earlier than in 2020 (May 29th-31st), 2019 

(May 24th), or 2018 (June 3rd), and similar to historical 

data recorded from 2011 to 2016 (late April to mid-May). 

3.4.1.2 Flood levels 

Table 3.13 shows the spring runoff levels at Lake F3294 

and Lake Lagopede since 2011. 

Lagopede during the peak of the spring flooding in 2021 was 

lower than that measured in 2020 (Table 3.11) and 

represents the lowest flood peak value since the water 

level station was installed in 2011. It is worth noting that 

this year had one of the warmest winters ever recorded in 

the province (more information available in section 3.1). 

3.4.1.3 Discharge rating curves 

In order to gain a better understanding of the hydrology of 

Lake Lagopede, water levels recorded at the four water 

level stations are combined with flow measurements 

taken during hydrological monitoring campaigns to 

establish stage-discharge rating curves for Lake 

Lagopede and its three main tributaries. 
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3.4.1.3.1 Update of discharge curves 

The four rating curves were updated based on 

measurements taken between 2010 and 2019. As spring 

runoff flow rates are often underrepresented in the rating 

curves, the flow rates measured during the 2019 spring 

runoff (upper part of the curves) for the Lake F3294 

(Photo 3.16) and Lake Lagopede stations (A-Aô and C-Cô 

riffles), as well as the high water levels measured at the 

F3296 and F3300 stations were used to improve the 

representativeness of flood events in the rating curve 

(Tetra Tech, 2020a). For the three stations installed on the 

main tributaries of Lake Lagopede (lakes F3294, F3296 

and F3300), the discharge curves now have more than 20 

points each and the curve associated with the Lake 

Lagopede station has about 15 points. The rating curves 

therefore present a wider range of flow rates associated 

with water level data. 
 

Photo 3.16 Taking measurements at site 2 on Lake 
F3294 - Spring monitoring campaign 
(May 22, 2019) 

 
3.4.1.3.2 Estimated flows in 2021 

The improved rating curves completed in 2019 are used 

to calculate an estimated flow corresponding to each 

water level measured at the three water level stations. 

The time series of estimated flows at each station in 2021 

are presented in Figure 3.8. 

3.4.1.3.3 Flow rate at the outlet of Lake F3298 

A graded V-shaped spillway was put in place in July 2020 

at the outlet of Lake F3298 (Photo 3.2) in order to estimate 

the flow rate of stream 170. The flow measurements taken 

there are combined with the water levels of the lake to 

calculate the rating curve. This rating curve is used to 

estimate the flow rate of the lake based on its water level. 

The water flow at the V-shaped spillway is measured 

weekly in summer, as is 

the water level in the lake, by a land surveyor. These 

measurements were used to come up with a preliminary 

stage-discharge rating curve (Figure 3.7). It shows a 

correlation between the water level in the lake and the 

flow rate at its outlet. For example, when the water level 

is approximately 509 m, the flow rate at the outlet is 

slightly less than 3 litres per second. 

 

Figure 3.7 Rating curve for Lake F3298 in 2021 

However, the rating curve is not yet complete. It 

significantly overestimates the flow of the lake water 

during the spring runoff, due to a lack of reliable data 

during this period. In order to improve the discharge rating 

curve and use it to evaluate the annual flow of Lake 

F3298, SWY intends to continue measuring the flow rate 

at the lake outlet and the water level of the lake in 2022. 

Particular attention will be given to spring and fall runoff 

periods (high water levels), when the elevation of the lake 

can reach more than 509.20 m. 

The measurements taken by the pressure gauge (HOBO 

probe) installed at the water level station on Lake F3298 

in October 2016, are used to calculate water levels (Map 

3.4). The pressure is measured every two hours, and data 

is collected twice a year. Measurements were taken using 

the HOBO logger in July 2021 and again in fall, before the 

lake froze over. 

3.4.1.4 Lake F3298's hydraulic renewal time 

In 2012, the water renewal time of Lake F3298 in its 

natural state was estimated to be an average of 13 days 

in summer conditions, and 148 days after the digging of 

boundary ditches to manage mine water (Golder, 2012). 

The size of Lake F3298ôs watershed had to be reduced 

as part of the development of the mine (Norda Stelo, 

2017a). 
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The rating curve established in 2021 will need to be 

improved in 2022, notably by measuring flow rates when 

the water levels at Lake F3298 are higher than 509.20 m, 

as that is the least accurate portion of the stage-discharge 

rating curve. 

3.4.1.5 Status of hydrological regime in 2021 

Comparing recent water level and flow data (from 2015 to 

today) since the start of mining operations with data from 

the reference period (2010-2014) showed no clear 

upward or downward trend at the Lake Lagopede station. 

Therefore, mining activities have had no measurable 

impact on the hydrological regime of Lake Lagopede to 

date. 

3.4.2 Winter Flow Monitoring at the A-
Aô Riffle 

As was determined through hydrological monitoring in 

2019, the A-A' riffle, a shoal that separates the north basin 

from the south basin of Lake Lagopede, does not impose 

any vertical restrictions on water flow from north to south 

in Lake Lagopede (Map 3.4). It was important to confirm 

this fact, particularly during winter low-flow periods when 

this part of the lake is quite shallow and ice cover is 

observed. The A-A' riffle does not restrict water flow 

during summer low-flow periods, either. 

For 2021, the winter low-flow level of Lake Lagopede was 

higher than in 2019. The 2019 hydrological monitoring 

results continue to be representative of general low-flow 

conditions in Lake Lagopede, as the measurements were 

taken during the lowest water levels recorded in Lake 

Lagopede in 2019, but also the lowest winter low-flow 

levels recorded at the Lake Lagopede station since 2010 

(Tetra Tech, 2020a). 

These conclusions will be verified once again during the 

hydrological monitoring campaigns scheduled for 2024, 

i.e. five years after the 2019 monitoring, including winter 

low-flow surveys (ice thickness, water depth and flow 

rates at the A-A' and C-Cô riffles). 

3.4.2.1 A-Aô riffle 

3.4.2.1.1 Flow section 

During previous winter hydrological monitoring, a flow 

section was consistently observed at the A-Aô riffle, even 

in the years when the water levels measured in Lake 

Lagopede were the lowest (Tetra Tech, 2020a). In 2019, 

it was confirmed that there is permanent flow at the A-A' 

riffle. It was to be expected that winter low flow would 

occur in 2021. 

 

3.4.2.1.2 Flow rate measurement 

The flow rates measured at riffle A-Aô since 2013 are 

provided in Table 3.12. 

Table 3.14 Flow rate measurements at the A-A' 
riffle from 2013 to 2018 

 

 
Date 

 
Time (HNE) 

Flow 
rate 
measur
ement 
(m3/s) 

2013-03-26 13:10:00 0.35 

2015-08-07 16:18:00 2.375 

2016-02-23 15:30:00 0.50 

2016-10-06 n/a 1.248 

Roche ï Water balance 
Qmin10years 

n/a 0.33 

2016-10-06 13:00:00 1.172 

2017-03-30 10:31:44 0.50 

2017-09-12 15:11:00 0.63 

2018-03-29 13:30:00 0.27 

2018-09-16 10:35:00 1.248 

3.4.2.1.3 Estimated flow rate from discharge 
curves 

The Lake Lagopede rating curve was updated in 2019 

(Tetra Tech, 2020a) (Figure 3.6). It is now used to 

calculate, with a higher level of certainty, estimated flow 

rates based on the water levels measured each year at 

the Lake Lagopede gauging station, particularly during 

winter low-flow periods, when there is the lowest flow of 

the year. 

In 2021, the winter low-flow calculated at the A-A' riffle 

was 0.42 m³/s, which is similar to the flow rate recorded 

in 2017, i.e. before the start of mining activities. It is also 

on the same order of magnitude as the winter low flow 

measured during the previous campaigns (Table 3.14). 

The flow rate calculated at the A-A' riffle for 2021 

(Table 3.15) is also comparable to the flow rates 

calculated during winter low flow in previous years. 

Table 3.15 Winter low-flow rate calculated at A-A' 
riffle using rating curves 

 

Date Calculated flow 
rate (m3/s) 

2016-04-08 0.36 

2017-04-04 0.40 

2018-03-29 0.27 

2019-03-12 0.40 

2020-04-02 0.38 

2021-03-01 0.42 
* based on Equation 1 from Tetra Tech, 2020a 
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Map 3.4 Location of water level stations, gauges and shoals 
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3.4.2.1.4 Conclusion 

Using the stage-discharge rating curve calculated for 

monitoring the flow rate of Lake Lagopede at the A-Aô 

riffle, the flow rate was estimated for winter low flow in 

2021. The calculated flow rate was comparable to 

historical flow rates before and after the start of mining 

activities. 

3.4.3 Monitoring Flow in Lake 
Lagopede 

The mine effluent dispersion model created in 2011 

(Environnement Illimité, 2011) and its updated version 

from 2017 (Englobe, 2017) revealed the presence of two 

restrictions to mixing and water flow in Lake Lagopede: 

Û a seasonal horizontal barrier formed by natural thermal 

stratifications known as winter and summer 

thermoclines, which prevent the uniform mixing of 

effluent in the water column at certain periods of the 

year; and 

Û a vertical barrier located at the A-Aô riffle, which prevents 

mine effluent from flowing to the southern part of Lake 

Lagopede under certain conditions. 

Seasonal mixing alternates and enables effluent to mix 

throughout the entire water column, thereby ensuring the 

flow of effluent beyond the A-Aô riffle (Englobe, 2017). The 

objective of this monitoring is to confirm our 

understanding of the hydrological regime in the north and 

south basins of Lake Lagopede, along with modelling 

assumptions for mine effluent dispersion. 

To this effect, a number of surveys (current velocity and 

direction, temperature and conductivity) were conducted 

between 2015 and 2019 in the water column of Lake 

Lagopedeôs north basin during the three hydrological 

monitoring campaigns. The location of these monitoring 

stations is shown on Map 3.4. 

3.4.3.1 Current velocity and direction 

After the 2019 sampling campaign and based on 

recommendations from an external hydrology expert, 

SWY decided that continuing to measure 

the current velocity, even continuously, would add little to 

our understanding of the behaviour of effluent in the 

receiving environment(Tetra Tech, 2020a). 

Note that flow velocities recorded in the north basin of 

Lake Lagopede since 2015: 

Û  Are generally very low, 

Û Vary between 0 and 0.1 m/s (Englobe, 2015 and 2016; 

SNC, 2017b; SWY, 2018a; SWY, 2019; SWY, 2020), 

and 

Û Are comparable to the velocities measured in the 

context of the September 2011 impact study (0.01 to 

0.05 m/s) (Englobe, 2015). 

3.4.3.2 Temperature and conductivity in the north 
basin of Lake Lagopede 

Temperature and conductivity are generally considered to 

be good indicators of the presence and mixing of mining 

effluent in the water of Lake Lagopede. In spring and fall, 

temperature changes in the water column can indicate 

seasonal mixing or the stratification (thermoclines) of the 

water. The conductivity of mine effluent measured at the 

mine wastewater treatment plant (MWWTP) is greater 

than the conductivity of Lake Lagopede. Consequently, it 

can be used to track the behaviour of effluent during 

seasonal mixing and thermoclines in Lake Lagopede. 

3.4.3.2.1 Monthly Vertical Profiles 

According to the mine effluent plume dispersion model 

(Englobe, 2017), seasonal thermoclines and elevated 

conductivity under said thermoclines are observed 

alternating with seasonal mixing at three specific stations 

in Lake Lagopede: 

Û AQR69, located at the deepest point in the north basin 

of Lake Lagopede, just over 20 m below the surface; 

Û  AQR70, downstream of the effluent diffuser; and 

Û AQR71, just upstream of the effluent diffuser. 

Since September 2015, SWY has created monthly 

vertical temperature and conductivity profiles for these 

three stations located in the mine effluent dispersion 

plume. Monthly vertical temperature and conductivity 

profiles were created for these three stations in 2021. 
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3.4.3.2.2 Continuous Temperature Profiles 

In 2016, in addition to the monthly temperature profiles, 

which provide a physical-chemical portrait of the water at 

a given point in time, SWY also decided to install a row of 

thermographs (at one-metre intervals) in the deepest part 

of the north basin (AQR69) of Lake Lagopede and another 

in the deepest part of the south basin (AQR66) of Lake 

Lagopede. These thermographs record water 

temperature daily, making it possible to detect weekly 

temperature variations throughout the water column, in 

particular during periods of seasonal mixing. 

3.4.3.2.3 2021 Data 

About the 2021 monitoring, only monthly vertical 

temperature, and conductivity profiles at AQR69 station 

are shown (Figures 3.9 and 3.10). As it is the deepest 

station, AQR69 provides a better picture of the extent of 

the winter and summer thermoclines, as well as the 

effects of seasonal mixing on the dispersion of effluent 20 

m below the surface in the north basin of the lake. 

Figure 3.9 shows the continuous temperature profiles for 

station AQR69. 

3.4.3.3 Effluent dispersion in the north basin 

Stornoway analyzes the monthly vertical temperature and 

conductivity profiles for station AQR69 each year to 

validate the dispersion of mine effluent into the north basin 

of Lake Lagopede. In 2021, the temperature and 

conductivity measurements at station AQR69 indicate 

alternating seasonal mixing and thermoclines 

(Figures 3.7 and 3.8). 

There was a marked increase in conductivity in winter and 

summer, under each seasonal thermocline (Figure 3.8), 

located at approximately 6.5 m and 16 m below the 

surface (Map 3.4) 

3.4.3.3.1 Winter 

A thermal inversion gradually occurred between the 

surface (cold water, 0°C) and the bottom (warm water, 

4°C) of the water column, while a loosely defined winter 

thermocline developed briefly from January to March at 

between 2 and 3 m depth (Figure 3.7). 

Conductivity remained low from the surface down to 5 

meters below the ice cover, and increased considerably 

under the winter thermocline (from 6 to 15 m 

under the surface). This seems to suggest that the 

thermocline acts as a horizontal barrier, preventing the 

dispersion of effluent in the water column, as predicted in 

the 2017 model. 

3.4.3.3.2 Spring 

The winter thermal inversion disappeared in May 2021, 

and was replaced with a new thermal stratification: the 

water began to grow warmer at the surface and cooler 

near the bottom (Figure 3.7). This thermal inversion can 

also be seen on the continuous temperature profiles 

(Figure 3.8). 

It was accompanied by a marked increase in conductivity 

starting in January at a depth of approximately 8 m. 

Conductivity at the lake bottom increased until April, then 

decreased starting in May due to the mixing of the water. 

Thus, even though temperature and conductivity never 

became completely uniform, as was observed in spring 

2020, the thermal inversion triggered a very brief mixing 

of the waters in spring 2021. 

3.4.3.3.3 Summer 

In summer, the thermal inversion disappeared without any 

apparent thermal stratification. In July and August, a 

clearly defined double thermocline formed at between 5 

and 8 meters of depth, as well as at 16 meters, whereas 

conductivity suddenly increased at depths of between 4 

and 8 m and between 16 and 18 m under the effect of 

these two thermoclines. In late summer, conductivity was 

generally more elevated in the middle of the water 

column, and lower at the surface and the bottom. 

3.4.3.3.4 Fall 

In October, fall winds and lower air temperatures caused 

the disappearance of the summer thermocline at the 

surface of the water column, and conductivity suddenly 

dropped in the upper and middle layers of the water 

column. These variations in temperature and conductivity 

marked the start of fall mixing in the deepest part of the 

lake, mainly at a depth of 

0 to 16 m. The temperature of the water column became 

uniform in November, whereas the conductivity remained 

higher at the bottom into December (Figures 3.7 and 3.8). 

The analysis of temperature and conductivity variations in 

the spring and fall confirm that mine effluent was indeed 

dispersed throughout the water column, as predicted in 

the 2017 model (Englobe, 2017). 
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Figure 3.8 Time series of flow rates based on water levels at the F3294, F3296, F3300 and Lagopede stations 
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Figure 3.8 (continued) Time series of flow rates based on water levels at the F3294, F3296, F3300 and Lagopede 
stations 

 
 

 
3.4.3.4 Effluent dispersion in the south basin (A-Aô 

riffle) 

Stornoway continues to monitor effluent dispersion at the 

A-A' riffle, the shoal separating the two main basins (north 

and south) of Lake Lagopede. Based on the vertical 

conductivity and temperature profiles created at the A-A' 

riffle and on both sides of the riffle, previous monitoring 

has made it possible for Stornoway to conclude that: 

Û No vertical restrictions were observed at or south of the 

A-A' riffle; 

Û Effluent flows well from the north basin to the south 

basin, crossing the A-A' riffle (Stornoway, 2019); and 

Û The hypotheses used in the effluent dispersion 

modelling from 2017 (Englobe, 2017) are confirmed; 

During monitoring, Stornoway tracks the dynamics of 

seasonal mixing in order to confirm the dispersion of 

effluent in the south basin. The dynamics of seasonal 

mixing (spring and fall) and dispersion of mining effluent 

follow this sequence: 

During low-flow periods: 

Û Thermoclines appear in the early winter and summer 
and create a thermal stratification under which mine 
effluent accumulates; 

 
Û Effluent does not appear to flow downstream of the A-A' 

riffle because of this thermal stratification; 

Û The water flowing downstream of the A-A' riffle comes 

solely from the surface layer, above the thermocline. 

During seasonal mixing: 

Û  Water masses begin to mix; 

Û  The winter and summer thermoclines disappear; 

Û Conductivity gradually increases, especially in late 

spring and early fall, just after the disappearance of the 

thermoclines; 

Û The conductivity of the water flowing downstream of the 

A-A' riffle is similar to that of the water in the northern 

basin of Lake Lagopede; 

Û Mining effluent, now uniformly diluted throughout the 

water column, flows without any horizontal or vertical 

obstructions into the south basin of Lake Lagopede. 

3.4.4 Water balance for Lake Lagopede 

Data on the hydrological regime is combined with data 

from the weather station on the shore of Lake Lagopedeôs 

north basin to establish the water balance for this part of 

the lake. 
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Figure 3.9 Vertical monthly temperature profile for station AQR69 in 2021 (the horizontal lines represent the double 
thermocline observed in August 2020) 

 
 

Figure 3.10 Vertical monthly conductivity profile for station AQR69 in 2021 (the horizontal lines represent the 
effect of thermoclines) 



 

 
 

Figure 3.11 Variation in temperatures measured continuously by depth (1 to 21 m) at the AQR69 station in 2021 
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The first water balance was determined in 2017, 

exclusively for the north basin. It was calculated based on 

water losses and inflows for Lake Lagopede (Tetra Tech, 

2020a). 

Water losses include: 

Û  evaporation; 

Û  withdrawals of fresh water for use in the mine; 

Û discharge into the south basin of Lake Lagopede. 

Water inflows include: 

Û  precipitation ; 

Û  runoff; 

Û  dewatering water; 

Û mine water discharge after treatment. 

3.4.4.1 Previous monitoring 

As reported in the updated 2019 overall water balance, 

the variation in water volume in Lake Lagopede was about 

0.01% of the water stored in the north basin of Lake 

Lagopede. This variation is very small and can be 

considered as negligible (Tetra Tech, 2020a). 

The last two water balances (2018 and 2019) calculated 

using lake inflow and outflow volumes had very similar 

results. The difference between inflow and outflow 

volumes was 0.21% in 2019 and 0.16% in 2018. 

The results of the 2019 water balance therefore 

demonstrate the reliability of the water level measuring 

stations and the strong correlation between the water 

levels measured and the flow rates calculated for the 

entire range of the rating curves for 2019 (Tetra Tech, 

2020a). 

3.4.4.2 2021 Results 

The Renard mine temporarily halted operations from 

March to October 2020 (COVID-19). As a result, the 

amount of fresh water withdrawn for mine purposes was 

significantly lower in 2020 than in 2019. Water 

withdrawals in 2021 (2.42 Mm³) returned to a level similar 

to that of 2019 (2.76 Mm³) for a similar period of activity 

and level of production. 

Figure 3.12 shows the amount of fresh water removed 

from Lake Lagopede since 2017. 
 

Figure 3.12 Amount of fresh water removed from Lake 
Lagopede since 2017 

3.4.5 2022 Monitoring 

The temperature and conductivity sampling conducted in 

2021 confirmed the hypotheses of the effluent dispersion 

model. They also confirm the hydrodynamic conditions of 

effluent dispersion in Lake Lagopede predicted by the 

2017 modelling (Englobe, 2017). 

Characterizing effluent dynamics remains a significant 

technical challenge demanding substantial effort and use 

of technology, as well combining several different types of 

survey results in order to interpret them correctly. 

Hydrological monitoring will continue in 2022 to confirm 

the stability of effluent dynamics over time. 

A review of all available data could be undertaken to 

determine the relevance of the current monitoring 

campaigns, along with other changes or additions to the 

monitoring protocol to contribute to a deeper 

understanding of the hydrological regime. 
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3.5 Drinking water quality 

3.5.1 Drinking water consumption 

In 2021, 34,822 mį of drinking water from Renard mineôs 

water treatment plant was distributed to the mine site, with 

a 100% availability rate. This distribution of drinking water 

represents a 42% increase in the volume of treated water 

since 2020. This is explained primarily by a return to 

normal mining operations. The amount of drinking water 

treated in 2021 is similar to that of 2019 (38,956 m³) for 

similar operating conditions. 

 

3.5.1.1 Monthly distribution 
 

Figure 3.13 illustrates the average amount of water 

distributed each day by month, as well as the number of 

workers on the mine site and the average consumption of 

drinking water per person per day. 

After some variation due to the pandemic in 2020, the 

number of employees present on the mine site stabilized 

in 2021 with operating conditions similar to those of 2019. 

The average monthly number of employees on site 

increased from 2020 (146) to 2021 (255). The average 

consumption measured in 2021 

was 389 litres per person per day, which is similar to 2019 

(372 litres per person per day) for the same operating 

conditions. No leaks were detected in the drinking water 

distribution system in 2021. Stornoway conducts a visual 

inspection of the drinking water tanks on an annual basis. 

The drinking water tanks are cleaned every five years. 

The next cleaning is scheduled for 2024. 

3.5.1.2 Monitoring water distribution 
 

Analysis of daily distribution helps detect abnormal peaks 

in consumption, which can result from system failure, 

leaks in the distribution system, or water wastage. When 

applicable, the relevant maintenance teams are 

immediately informed and quickly mobilized to make any 

necessary repairs. 

In 2021, a few incidents resulted in elevated consumption 

of drinking water. An equipment failure at the ore 

processing plant led to the temporary use of drinking 

water in order to continue operations. The amount of 

water used for this purpose was relatively minor. 

 
 

Figure 3.13 Population at the camp, distribution and consumption of drinking water in 2021 
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3.5.1.3 Raising awareness 

With a view to encouraging responsible use of water, in 

2016 SWY launched a campaign to raise awareness 

among employees of how important water is for both 

humans and the environment and to reduce the 

consumption of bottled water at the mine site. 

New employees are informed when they arrive on site of 

the efforts made to produce and distribute high-quality 

water on the mine site, and are made aware of the 

importance of using this natural resource wisely. 

3.5.2 Drinking water quality monitoring 

The Regulation respecting the Quality of Drinking Water 

(RQEP) does not require companies to do any kind of 

monitoring. In the interest of transparency, however, SWY 

has voluntarily chosen to set up a drinking water quality 

monitoring program in line with RQEP requirements and 

the Regulation respecting Occupational Health and 

Safety (RSST). Table 3.16 shows the average 

concentrations of the various parameters tested in 2021 

as part of the Drinking Water Quality Monitoring Program, 

along with annual sampling values from July. 

 
 

Table 3.16  Drinking water quality analyses compared to Appendix 1 of the RQEPôS drinking water quality 
standards 

 

 
Parameters 

 
Unitss 

 
RQEP 

Mean 
Concentration 

Maximal Value 
Annual 

Sampling 
(July 2021) 

Inorganic Substances 

Antimony (Sb) mg/l 0.006 -- -- <0,003 

Arsenic (As) mg/l 0.010 -- -- <0,0003 

Barium (Ba) mg/l 1.0 -- -- <0,02 

Boron (B) mg/l 5.0 -- -- <0,05 

Cadmium (Cd) mg/l 0.005 -- -- <0,001 

Free residual chlorine mg/l 0.3 (1) 0.55(2) 0.30(1) 0.50(3)/0.05(4) 

Chromium (Cr) mg/l 0.050 -- -- <0,005 

Copper (Cu) mg/l 1.0 -- -- 0.0095(3)/0.0057(4

) 
Fluorides (F-) mg/l 1.50 -- -- <0,1 

Nitrites + nitrates (in N) mg/l 10.0 0.4 0.42 0.18 

Nitrites (in N) mg/l 1.0 <0,02 <0,02 <0,02 

Mercury (Hg) mg/l 0.001 -- -- <0,0001 

pH pH Units 6.5 à 
8.5 

7.1 min:6.9 
max:7.6 

7.3 

Lead (Pb) mg/l 0.010 -- -- 0.001(3)/0.001(4) 

Selenium (Se) mg/l 0.010 -- -- <0,001 

Turbidity UTN 0.2 0.08 0.2 0.1 

Uranium (U) mg/l 0.020 -- -- <0,002 

Organic Substances 

Total trihalomethanes (THM) µg/l 80 (5) 74 (5) 94 94 

Bacteriological 

Atypical bacteria UFC/100 ml 200 0 1 0 

Total coliforms UFC/100 ml 10 0 1 0 

Escherichia coli UFC/100 ml 0 0 3 0 

(1) Minimum value, at the outlet of the treatment plant 
(2) Samples taken at the outlet of the treatment plant 
(3) Sample taken from the middle of the distribution system 
(4) Sample taken from the end of the distribution system 
(5) Maximum average concentration for all four quarters combined 
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All parameters analyzed in 2021 were in compliance with 

RQEP standards, except for one bacteriological test 

which was conducted a second time in order to confirm 

the drinking water supply was not contaminated. To date, 

no boil-water or drinking water advisories have been 

issued since the MWWTP came online, because the 

water quality has always met the standards for 

consumption. 

3.5.2.1 Trihalomethane (THM) concentrations 

An elevated concentration of trihalomethane (THM) was 

measured at the end of the distribution network in 2021, 

just as it had been in previous years. THM are byproducts 

of chlorination of water. They are formed when chlorine 

reacts with organic substances that are naturally present 

in the water. One example of organic material is biofilm, 

which forms on the insides of pipes over time. 

In 2021, the annual average THM concentration (74 µg/l) 

complies with the applicable RQEP standard (80 µg/l). 

Note that RQEP regulations require compliance with the 

standard for the average of the maximum values obtained 

for four consecutive quarters, not for each individual 

quarterly analysis. However, the annual average 

concentration of THM was higher than 2020 (64 µg/l) or 

2019 (36 µg/l). 

As a preventive measure, and in accordance with the 

action plan SWY put in place in 2018, several steps were 

taken in 2021 to reduce the risk of high THM 

concentrations. One of these steps was the installation of 

a toilet near the end of the network, at the core library, to 

cut down on water stagnation by increasing the demand 

for water. 

Stornoway analyzed THM in 2021 at the end-of-system 

monitoring stations at the dryhouse (EPR4), alternating 

with the core library (EPR11). 

To continue monitoring sources of THM in the drinking 

water system on a preventive basis, SWY will keep testing 

samples of drinking water for THM in 2022 and purge the 

ends of the system to improve water circulation. 

3.5.2.2 Bacteriological monitoring 

With regards to the bacteriological quality of the water, 

through rigorous monitoring and verifications, we were 

able to confirm the absence of fecal contamination in the 

drinking water supply. 

3.5.2.3 Water disinfection 

In 2021, the residual chlorine concentration was 

always kept above the required limit of 0.3 mg/l 

at the outlet from the treatment plant, 

thereby ensuring optimal disinfection. The average 

chlorine concentration at the start of the distribution 

network in 2021 was 0.55 mg/l. 

3.5.2.4 Facilities maintenance 

To keep the equipment at the MWWTP 

working properly, preventive maintenance is 

carried out on a regular basis by operators, 

mechanics and electricians. 

The membranes in the two nanofiltration units are washed 

monthly, or as needed, to preserve the physical integrity 

of the filtration system and its service life. An equipment 

maintenance log has been in use since 2015 to record 

relevant information regarding any corrective actions 

taken to address problems that arise. 

 

3.6 Surface Water and Sediment 
Quality 

3.6.1 Background 

Stornoway Diamonds (Canada) Inc. committed to 

monitoring surface water and sediment quality as part of 

the Renard diamond mine project. This monitoring is also 

required under condition 4.1 of the Global Certificate of 

Authorization issued on December 4th, 2012, by the 

MELCC (MDDEFP, 2012), and the monitoring guidelines 

set out in the comprehensive study report (CSR) 

produced by the Impact Assessment Agency of Canada 

(IAAC). 

Modelling was also done by Environnement Illimité (2011) 

as part of the ESIA to determine effluent dispersion and 

dilution patterns in Lake Lagopede. 
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These models were updated in 2017 to include the 

addition of dewatering water as an intermediate effluent in 

2018 (see section 3.13.1). 

The modelling was based on a hypothesis from the impact 

study that assumed that mine effluent could accumulate 

below a thermocline, which is defined as a layer of water 

that is less dense at the surface with water that is more 

dense below. Thermoclines restrict the dispersion of the 

plume throughout the entire water column. 

However, seasonal mixing of the water causes the 

effluent to disperse uniformly throughout the water 

column each year, during the spring flooding and fall 

mixing periods, thereby significantly lessening the 

accumulation. 

3.6.2 Objectives 

The primary objective of the surface water and sediment 

quality monitoring program is to characterize the condition 

of the receiving environment during and after the project 

construction and production phases, as well as any 

changes in relation to the baseline conditions established 

in the EBS for the Renard mine (Roche, 2011b). 

More specifically, the water quality monitoring program is 

designed to ensure compliance with the monitoring 

guidelines and directives set out in Appendix 10 of the 

CEAAôs CSR (2013), 

namely to: 

Û Document changes in water and sediment quality in the 

receiving environment; 

Û Prevent changes to Lake Lagopedeôs trophic state with 

respect to excessive nutrients (e.g., total suspended 

solids (TSP) or phosphorus); 

Û Track thermal stratification in the water column, which 

affects the accumulation of effluent in the receiving 

environment, particularly in Lake Lagopede; 

Û Evaluate the effectiveness of design and mitigation 

measures put in place to minimize the projectôs impact 

on the water system; 

Û Track the performance of the domestic and mine water 

management system as well as the ore and tailings 

infrastructure; 

Û Oversee any changes to mining operations or other 

project components that may affect water or sediment 

quality; 

Û Measure environmental variables used to interpret the 

results of benthic and fish monitoring and surveillance; 

Û Implement any necessary preventive or corrective 

measures in accordance with the results of monitoring. 

3.6.3 Sampling area and period 

To accomplish these objectives, since 2015, samples 

have been taken at a number of water and sediment 

quality monitoring stations on the Renard mine site 

(exposed areas), as well as on the periphery of mining 

facilities (control zones) (Map 3.5). Sites on the lake 

include two monitoring stations, one on the surface and 

another at the bottom of the lake, whereas sites on 

streams have a single station. 

The locations for these monitoring sites were defined in 

the 2011 impact assessment and confirmed during the 

development of the monitoring program, in order to take 

potential sources of contaminants into consideration. 

The locations of the sampling sites provide a good 

representation of the hydrological network in the study 

area by including control zones not influenced by mining 

activities. 

In compliance with the schedule outlined in the ESMP 

(Norda Stelo, 2016), the sampling campaigns follow the 

hydrological seasons in order to correlate the 

concentrations of different substances found in the water 

and sediment with winter and summer low-flow periods, 

as well as spring and fall flooding. Surface water sampling 

is therefore carried out in March, June and July, and 

October, and sediment sampling in October. 
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3.6.4 Surface Water Quality 

3.6.4.1 2021 Sampling Stations and Schedule 

In 2021, four surface water sampling campaigns were 

carried out in the lakes and streams in the mine and 

airstrip areas. The March, June, and July monitoring 

campaigns focused on the mine sector, taking samples 

from 17 different sites. In October, during the fall flooding, 

the sample area also included the airstrip sector, which 

contains the two airport sites, for a total of 19 sites visited 

(Photos 3.17 and 3.18). 
 

Photo 3.17 Surface water sampling campaign 
(October 2021) 

 

Photo 3.18 Sampling at an underwater station 
(October 2021) 

3.6.4.2 2021 Results 

Table 3.17 presents a summary of the descriptive 

statistics for surface water quality in the 2010 baseline 

study, as well as measurements from 2015 to 2021. 

The water quality data is compared with: 

Û Criteria from the MELCC for the prevention of 

contamination and the protection of aquatic life and 

surface water; 

Û The CCMEôs guidelines for the protection of aquatic life; 

Û Monitoring guidelines and requirements as defined by 

the federal authorities (Appendix 10 of the CSR; 

CEAA, 2013); 

Û Initial concentrations measured in surface water in the 

receiving environment when establishing the baseline 

conditions in 2010 (Roche, 2011b). 

These criteria are used to assess the quality of surface 

water. Notes on these criteria are presented in Appendix 

III. 

Overall, in 2021, the surface water quality in lakes and 

streams in the Renard mine area was comparable to the 

period from 2015 to 2020 and differed only slightly from 

the 2010 baseline results (Roche, 2011a and 2011b). 

Note that some parameters (e.g. chlorophyll a) showed 

higher average concentrations in 2021 (median of 2.3 

µg/l) than in 2020 (median of 1 µg/l), and that surface 

water quality has tended to vary throughout the study area 

since the 2010 baseline study. 

The following sections describe the primary surface water 

quality characteristics for 2021. 

3.6.4.2.1 Physical-Chemical Characteristics 

The physical-chemical characteristics of the lakes and 

streams for the year 2021 remained stable and 

comparable to previous years. 

Suspended solids 

In 2021, the water in lakes and streams had very low 

levels of suspended solids (median value of 3 mg/l), just 

as in the baseline study conducted in 2010. 
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