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1.0 INTRODUCTION 

Wallbridge Mining Company Limited (Wallbridge) is a mining company based in Lively near 
Sudbury, Ontario with mining projects in Ontario and Quebec. In September 2016, Wallbridge 
acquired the Fénelon mining property, located approximately 80 km northwest of Matagami, in 
the Northern Quebec region, in a territory governed by the James Bay and Northern Quebec 
Agreement (JBNQA). The property is located in the territory covered by the northern impact 
assessment and review procedure south of the 55th parallel, as defined in Chapter II of the “Loi 
sur la qualité de l’environnement” (LQE). 

Following the acquisition of the Fénelon site, which consists of a 19-claim block and a mining lease 
(BM 864), Wallbridge conducted a pre-feasibility study (InnovExplo, 2017) (according to NI43-101) 
to provide an update on the status of resources and the steps to follow towards the eventual 
start-up of operations. The study identified some risks to the project in terms of previous 
metallurgical results and underground infrastructure conditions. The study also mentioned 
opportunities for depth and lateral extension of the deposit. 

In order to reduce the risks associated with the development project and to verify opportunities 
to increase the life of the mine, Wallbridge implemented an advanced exploration campaign 
including underground dewatering, underground development, underground exploration drilling 
and 35,000 mt bulk sampling. A Certificate of Authorization (Our/Ref.: 7610-10-01-70067-21) was 
issued to Wallbridge for the completion of this work on December 12, 2017 by the Ministry of 
Sustainable Development, Environment and Climate Change (MDDELCC)1. The latter was 
amended on August 13, 2018, to allow the storage of ore and waste rock inside the open pit. 

In 2018 and 2019, Wallbridge successfully completed bulk sampling, development and drilling. 
Processing confirmed the tonnages and grades associated with the 2017 prefeasibility study.  
Wallbridge continued its exploration drilling from 2018 to 2020, which uncovered two new major 
gold zones, Tabasco and Area 51.  

Under section 154 of the “Loi sur la qualité de l’environnement”, no one may undertake or carry 
out a project that is not necessarily exempt from the environmental impact assessment and 
review procedure unless they obtain a notice of exemption. This application is therefore a request 
for a certificate of exemption in order to continue exploration work in the Area 51 and Tabasco 
at depth. 

 
 
 
 
 
 

 

 
1 Now the Ministère de l’Environnement de la Lutte contre les Changement Climatiques (MELCC). 
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2.0 IDENTIFICATION AND CONTACT INFORMATION OF THE APPLICANT 

2.1 Applicant Identification 

Name:    Wallbridge Mining Company Ltd 
Address:  129 Fielding Road, Lively, Ontario, P3Y 1L7 
Person responsible: M. François Demers, P.Eng. 
    Vice-President, Mines & Projects 
Telephone:  705-682-9297 Ext. 262 
Email:    fdemers@wallbridgemining.com 
 

I declare that the information provided, and the attached documents are, to the best of my 
knowledge, complete and true in every respect. 

 

   
François Demers, P.Eng. 
Vice-President, Mines & Projects 

 Date 

 

2.2 Quebec Business Number 

The business number for Wallbridge Mining Company Ltd listed in the Quebec Business Register 
is 1172006968. 

2.3 Ownership of the Land 

Wallbridge holds 100% of the BM864 mining lease and claims granted by the Quebec Ministry of 
Energy and Natural Resources (MERN). The activities of this project can be found on the mining 
lease 864 and also on the following claims: 
 

Type Number File Status Expiration Date 

CDC 2182377 84-A-4795 Active 2024-04-15 

CDC 2182381 84-A-4796 Active 2024-04-15 

CDC 2182382 84-A-4797 Active 2024-04-15 

CDC 2271651 84-A-4798 Active 2023-08-05 

CDC 2271652 84-A-4799 Active 2023-08-05 

CDC 2271653 84-A-4800 Active 2023-08-05 

CDC 2271667 84-A-4801 Active 2023-08-05 

CDC 2271679 84-A-4802 Active 2023-08-05 

CDC 2271680 84-A-4803 Active 2023-08-05 

October 1, 2020
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Type Number File Status Expiration Date 

CDC 2271689 84-A-4804 Active 2023-08-05 

CDC 2271690 84-A-4805 Active 2023-08-05 

CDC 2271691 84-A-4806 Active 2023-08-05 

CDC 2271749 84-A-4807 Active 2023-08-05 

CDC 2271783 84-A-4808 Active 2023-08-05 

CDC 2271784 84-A-4809 Active 2023-08-05 

CDC 2271785 84-A-4810 Active 2023-08-05 

CDC 2271789 84-A-4811 Active 2023-08-05 

CDC 2271790 84-A-4812 Active 2023-08-05 

CDC 2271791 84-A-4813 Active 2023-08-05 

 

2.4 Administrative Documents 

The certified extract of a resolution of the Wallbridge Board of Directors authorizing Mr. François 
Demers as a representative to submit and file this application, the applicant's declaration, a 
cheque for $1,444.00 and the municipal certificate certifying that the project does not contravene 
any by-law are provided in Appendix A. 
 

3.0 LOCATION AND TIMELIME FOR THE PROJECT 

3.1 Project Identification and Related Activities 

The project is located in the territory of Eeyou Istchee Baie-James in the administrative region of 
Northern Quebec. The site is located on a Class-lll land, or on a public land that is part of the 
state's domain. The central coordinates of the location of the Fénelon deposit are as follows: 

• Latitude : 50.00783o Nord 

• Longitude : 78.61942o Ouest 

Map 1-1 in Appendix B shows the location of the project. 

3.2  Description of the Site Targeted by the Project 

An impact study was carried out for the Fénelon gold project for the gabbro deposit in 2019-2020 
and this exploration project as defined in this application is located within the study area, so the 
site characterization is well understood and the majority of the impacts of this project can be 
adequately assessed. Therefore, the following sections that describe the biophysical environment 
and the human environment are summaries or excerpts from the impact study that GCM 
completed with Wallbridge (GCM, 2020). In Appendix B, a series of maps produced as part of the 
GCM study are attached. 
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3.2.1 Biophysical Environment 

Since no additional development work is required to continue activities, the project will not 
further encroach on the natural environment. Several infrastructure items are already in place as 
a result of previous exploration work. See the section on the project description for details. 

Vegetation and Wetlands 

The 2019 field surveys, combined with photo-interpretation, identified and delineated the forest 
stands and wetlands present in the study area of the receiving environment. In these surveys, 
112 plant species were identified, as well as six (6) distinct plant communities, including 
five (5) wetland types and one (1) forest stand: 

• Wooded ombrotrophic bog 
• Open ombrotrophic bog 
• Coastal wetlands, including marshes, aquatic seagrass beds, shrub swamps and 

open bogs 
• Tree marsh 
• Shrub swamp 
• Dry black Spruce 
• Non-humid black spruce forest 

Wetlands largely dominate the receiving environment components study area with 87% of the 
area of the study area. All the soils studied were covered with an organic layer. Drainage varies 
from moderate to very poor, depending on the site. 

The Quebec Natural Heritage Data Center (CDPNQ) makes no mention of plants that are 
threatened, vulnerable or likely to be so designated for the sector. 

Topography 

The topography of the area is relatively flat and the surface deposits are mainly composed of 
organic deposits (thin and thick) which develop on clayey till. In some areas, there is also a sandy 
horizon located directly above the bedrock. These surface deposits are mainly composed of silt 
(WSP, 2018). Their permeability varies from medium to low. 

Air Quality 

Due to the geographical isolation of the site, the air quality is relatively good. With the exception 
of forestry and mining exploration activities at the Fénelon mine site, no anthropogenic activity 
is located near the project. 

Hydrology and Fish Habitats 

The hydrology of the area is characterized by the presence of numerous lakes, streams (rivers, 
permanent and intermittent streams), wetlands and riparians. There are many tributaries of the 
Samson River. The Samson River itself is one of the tributaries of the Harricana River, which flows 
northward to James Bay. 

Only one major stream flows into the receiving environment area. This is the Samson River 
Northeast. It is located approximately 500 metres east of the site's infrastructure and more than 
200 metres from the existing overburden pile. The only other streams identified are small, 
intermittent streams that originate in wetlands and flow into the Samson Northeast River. 
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The Samson River watershed flows northwest. It is a small basin of approximately 90 km2, of 
which about 70 km2 of the area is drained upstream from the entry point of the treated mine 
water discharge into the river system. The drainage basin upstream of the entry point receives 
approximately 31,500,000 m3 of water annually. The volume of discharge water generated by 
mining activities in the mining phase is estimated at approximately 427,014 m3 per year. 

The Samson Northeast River is a marginal fish habitat for fresh, well-oxygenated water species 
such as salmonids. The habitat lends itself much more to the presence of tolerant species such as 
spruce and phoxinus, as well as to sport species frequenting warmer waters such as pike. 

Surface Water and Sediment Quality 

As part of the impact study, sampling was conducted at seven (7) stations in the Samson 
Northeast River in 2019 to supplement previous data. Almost 96% of the analytical results met 
the MELCC and CCME quality criteria, demonstrating the overall good quality of the area's surface 
water. In terms of sediment physiochemistry, 95% of the test results are below the threshold level 
for producing an effect (CSE) and the concentration for probable effect (CEP) of the Criteria for 
the Assessment of Sediment Quality in Quebec and application frameworks: Prevention, dredging 
and restoration (EC and MDDEP, 2007), attesting to a good overall quality of the sediments in the 
area except some exceedances were observed for cadmium and chromium. A schedule of the 
sampling stations and tables of chemical results are available in Appendix B. 

Hydrogeology and groundwater quality 

According to the 2018 WSP Hydrogeological Characterization Study, the site's groundwater slick 
corresponds to a Class II aquifer in rock and soft deposits (WSP, 2018). The rock aquifer would be 
a potential source of drinking water, while soft deposits and mainly sandy deposits would also 
have good aquifer potential by their nature. 

Depending on the hydrogeological properties of the site, the vulnerability of the deposits is 
considered average, while that of the rock would be considered low. For rock, the aquifer 
characterized with cracks would be most vulnerable in areas where it is outcropping or where the 
granular deposit thickness is lowest (WSP, 2018). 

Piezometric surveys in recent years have shown that the level of the water table has varied 
significantly since dewatering began. These variations are mainly due to the dewatering and 
maintenance of the existing mine for exploration purposes. The groundwater flow near the 
mining infrastructure is currently towards the pit from which runoff and discharge water is 
pumped to the surface for treatment and release to the environment. 

No users of the groundwater resource are located near the site. The Balmoral camp, located 
5.4 km from the pit, represents the closest user to the study area. 

Since 2017, groundwater samples have been collected from observation wells. Based on the 
series of groundwater quality measurements, significant variability in certain parameters was 
observed (Hydro-Resources, 2020). The main cause is the sampling method used. The design of 
the wells and the depth of the water table prevent the use of submersible pumps and the 
techniques used present a risk of agitating the solids and contamination of the samples. A 
piezometric map and a table that summarizes analytical results, as well as physicochemical 
parameters are included in Appendix B. As a result, the addition of wells and monitoring of 
groundwater quality is underway for 2020. 
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Wildlife Habitats and Protected Areas 

No wildlife habitat mapped under the Wildlife Habitat Regulations (C-61.1,r.18) of the Wildlife 
Conservation and Development Act (C-61.1) is within a 5 km radius of the centre of existing 
facilities. Refer to the map in Appendix B. 

There are two protected area projects in the area. These are the Muskuchii Plain (No. 4582) and 
the Harricana River (No. 5956) (MDDELCC, 2018). These are 9 and 13 km from the project, 
respectively. 

Two biological refuges, 08551R076 (No. 22516) and 08562R004 (No. 22535), are also present in 
the area. The nearest environment to the project site is 9 km away. This is the biological refuge 
08551R076 which corresponds to the area designated as "Bear Mountain" by the Cree. Located 
on the ancestral territory of Waskaganish, this area would be considered sacred, in part because 
the area has always been an important source of hunting, gathering and fishing, even in times of 
scarcity elsewhere in the territory (Heinmaki and Hermann, 2013). The other biological refuge is 
approximately 10 km away. 

Wildlife and Endangered Species 

There is a wide variety of furry animals and several species are targeted for hunting or trapping. 
The CDPNQ has no mention of threatened, vulnerable or designated wildlife species. However, 
three species of birds that are likely to be designated as threatened or vulnerable have been 
identified in the receiving environment component study area (the rusty quiscale, the olive-sided 
flycatcher and the American engulf), as well as three species of bats (the silver bat, the ash bat 
and the red-tailed bat). The northern bat and the small brown bat have recently been added to 
the list of species at risk in Canada (Appendix I of the Species at Risk Act) because of the threat to 
their survival caused by white muzzle syndrome and are also potentially present in the study area. 
Two species of rodents (the rock vole and Cooper's vole-lemming) that are likely to be designated 
threatened or vulnerable have been identified in the past within a 5 km radius. 

Woodland Caribou 

The Woodland caribou, known as the forest caribou, is considered an endangered species in 
Canada under the Species at Risk Act and a vulnerable species in Quebec under the Endangered 
and Vulnerable Species Act. To document the habitat potential for the forest caribou in the 
project area, a study was conducted by Englobe in 2019 as part of the impact study for the 
Fénelon project. The project is located at the southern end of the Nottaway Forest Caribou Herd 
range. As a result, the habitat quality model for the forest caribou shows that high-value habitats 
are located more than 10 km from the project's centroid. The immediate vicinity of the project 
consists of lower-value habitats affected by the road network and various anthropogenic 
activities. The spatial analysis of land use based on the analysis of telemetry collars, forest 
caribous use little or no territory within a radius of 5 km around the project centroid. 

3.2.2 Human Environment 

The project is located in the southern administrative region of Northern Quebec and close to the 
Abitibi-Témiscamingue region. The project is located on the territory of Eeyou Istchee, whose 
limits are defined in the CBJNQ under the administration of the GREIBJ. Refer to the map in 
Appendix B. 

The site is located on the territory of the community of Washaw Sibi on Trapline 13, belonging to 
Ms. Beatrice Reuben Trapper and is bordered to the north by the lands of the Waskaganish Cree 
Nation (two (2) trap lines to the north (A04 and N08) belonging respectively to Elvis Moar and 
Gilbert Diamond). The site is located entirely on Category III land. 



EXPLORATION RAMP FOR AREAS 51 AND TOBASCO PROJECT 
REQUEST FOR CERTIFICATE OF EXEMPTION TO THE ENVIRONMENTAL ASSESSMENT PROCESS 

10 of 24 

 

 

Waskaganish is located approximately 165 km north of the Fénelon project. The Abitibiwinni First 
Nation community of Pikogan is also located in the regional study area. As for the Washaw Sibi 
community, there currently are no Category I reserves or land associated with the community. 
They live in the various villages and communities of Abitibi and Northeastern Ontario. About half 
of the population resides in Amos or Pikogan. Each community is administered by a band council 
and Cree communities are also brought together under the Cree Nation Government (CNG).  

The municipality of Matagami in Jamésie is the closest to the project and is located about 75 km 
east in a bird's eye view. The project is accessible by roads from the Abitibi-Témiscamingue 
administrative region. The nearest cities are La Sarre (West Abitibi MRC) and Amos (Abitibi MRC), 
with respective distances of 183 and 215 km of road. 

There is no archaeological potential that was identified in an archaeological study carried out in 
2004 by the firm Archaeo 08. However, through interaction with community elders and trapline 
tallymen, Wallbridge has noted locations of traditional importance to avoid in the Fénelon project 
area. 

3.3 Timeline 

The project will begin in January 2021 and be completed by the end of 2023. The development 
work will take 11 months. Drilling work can begin, as described in the next section, after the first 
3 months of development, and will continue from the drilling bays that will be established. Bulk 
sampling work will take place from months 9 to 14. The ore sampled will be processed from 10 to 
16 months.  

The following table details the timetable for completion:  
 

Description Calendar 
Preparatory work Month 1 

Development work Months 2 to 12 
Drilling work Months 3 to 36 

Bulk Sampling  Months 9 to 14 
Processing Months 10 to 16 

3.4 Location Map 

The general location of the Fénelon mining site as well as the Balmoral camp (where the workers 
are housed) is shown on Map 1-1 attached to Appendix B. Map 1-2 in the same appendix shows 
the location of the mining lease (BM 864) and the claims listed in section 2.3. 
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4.0 GENERAL PRESENTATION OF THE PROJECT 

4.1 Project Title 

Underground exploration ramp with underground drilling and bulk sampling for Area 51 of the 
Fénelon Project, located in the administrative region of Northern Quebec, on the territory 
administered by the Regional Government of Eeyou Istchee Baie-James, in category III land.  

4.2 Interpretation  

In reference to Schedule A of the Environmental Quality Act (EQA), the project is covered by 
paragraph A (mining project). 

Under section 154 of the EQA, no one may undertake or carry out a project that is not necessarily 
exempt from the assessment and review process unless they have a certificate of authorization 
or a certificate of exemption. Considering that underground exploration and development 
activities fall under the category of projects that are not necessarily subtracted or subject to it, 
this document constitutes a request for certification of exemption. 

4.3 Project Description 

Wallbridge conducted a major surface exploration program from 2018 to 2020 that led to the 
discovery of the Tabasco and Area 51 gold zones. The exploration program will continue in 2020 
and 2021. Although a NI 43-101 resource assessment has not yet been produced, Wallbridge's 
published drilling results and internal assessments indicate that these areas contain a potential of 
more than 1M ounces of gold. 

In line with the surface exploration program, Wallbridge wants to carry out underground 
development, underground drilling and bulk sample work of 25,000 tonnes mainly associated with 
Area 51. 

Development work will be carried out using diesel equipment on wheels including jumbo drills, 
bolters, lift platforms, scooptram loaders, 30-tonne trucks as well as tractors, jeeps, equipment 
transport trucks. From the existing underground infrastructure at level 5130 or about 125 m deep, 
a ramp with a section of 4.0 m L x 4.5 m H with clearing bays will be developed for approximately 
800 m in order to reach the mineralized areas of Sector 51. Access drifts and drilling bays of a 
4 m L x 4.0 m H section will be developed over 1 450 m in length to cover Sector 51 and tabasco.  
4.0 mL x 4.0 M H sized galleries will be developed in the mineralized areas of Area 51 over a length 
of approximately 300 m to extract a bulk sample of approximately 13,000 tonnes of gold 
mineralization.   

In the Tabasco Zone area, a drilling ramp with a section of 5.1 m L x 5.5 m H will be developed in 
the lower spur of the Tabasco zone over 600 m in length. Various excavations will also be 
developed to serve as electric bays, refuge, material bays for about 180 m.   
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During and after the development work, up to six (6) diamond drills will be mobilized underground 
to carry out exploration and definition drilling on the Tabasco and Area 51 zones, but not limited 
to them. Exploration drilling in the range of 100,000 m to 300,000 m, depending on the results 
over a 36-month period, will be carried out. Based on drilling and development results, three (3) 
bulk sample stopes with a volume of approximately 4,000 tonnes will be excavated using the long-
hole mining method. Overall, approximately 25,000 tonnes of ore will be extracted from Area 51 
and transported off-site for processing.  

Figures 1 and 2 in Appendix C present the projected development work. 

At the surface, existing infrastructure such as access roads, waste piles, workshop, offices, core 
shack, equipment storage areas, fuel tanks and water treatment systems will be used for the 
project. Some modifications will be required such as the addition of modular buildings to serve as 
an office and dry on the project site, the replacement of existing generators with larger ones and 
the expansion of the waste pile inside the existing open pit. There are no plans for deforestation 
work. Figure 3 shows surface infrastructure. 

In terms of underground infrastructure, existing facilities will be used for the project, namely the 
explosives storage, the ventilation and air heating system, the dewatering pumping system, the 
compressed air system and the industrial water system. Figure 4 shows the underground 
infrastructure and the pumping schematic.   

Following the mobilization of the staff and equipment of a mining contractor over a few weeks, 
the development work will begin. At this time, it is planned to use one development crew on 
2 x 10-hour shifts 7 days a week. For Area 51, development work will take place over a period of 
approximately 11 months. For the Tabasco area, the development work will take place over a 
period of about 6 months with a 2nd development crew. Depending on the actual development 
performance and the conditions encountered, the timetable for development, site sampling and 
drilling could be longer. Electrical installations will be added in the new developments: cables, 
electrical substations, switches, and communication network to support the work.  

From the ventilation raises, a network of plastic pipes and fans will be put in place to ensure 
adequate ventilation of new developments. The pumping system for dewatering will also be 
extended to new developments with the addition of pipes, sumps and pumping stations. 
Compressed air and water pipes will be installed in the new developments.  

After three months of development, diamond drilling will begin underground from the new 
excavations. Gradually, electric drills will be added up to six when drilling rigs and bays are 
available.     

Based on the current drilling data, three stopes have been identified in Area 51. There are plans 
to revise the final location and number of sites following development and drilling. It is anticipated 
that the stopes will be located in the same areas, but their geometry and dimensions will take 
into account the geology observed in the development. The overall tonnage of the stopes will be 
approximately 12,000 tonnes. Site operations will include production drilling, blasting of raises 
and stope blasting along with remote mucking and haulage to surface.  
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The waste rock produced by the development work is estimated at approximately 
165,000 tonnes. The waste rock will first be used for the backfilling of open stopes in the Gabbro 
sector. It is estimated that approximately 10,000 T of waste will be required to fill the openings. 
For some openings, the waste rock will be mixed with a cement slurry to obtain a cemented rock 
mix to allow better recovery of ore from future adjacent stopes. The remainder of the waste rock 
produced will be accumulated on a waste pile located in the open pit. Some of the waste rock, 
approximately 2,000 tonnes, will be sifted and used as roadbed material for underground ramps. 
The waste rock in the pit can later be used for construction or rock embankments as part of a 
production project. 

The ore produced is estimated at 25,000 tonnes and will come from approximately 50% of the 
development work and about 50% from test stopes. The ore will be stored in the open pit for less 
than one month and transported to a processing plant in the Abitibi region for processing. A 
rigorous sampling process will be put in place to verify the grades of the ore.     

Underground process water will be pumped and treated continuously with the treatment system 
at the site. An operator will be present at the site 7 days a week to ensure the proper functioning 
of the treatment system and compliance with effluent discharge standards. If water inflows are 
intercepted during the development work, cement grout injection work will be done to limit 
infiltrations.   

4.4 Project Objectives and Justification 

Establish an underground drilling base. The objectives of this underground exploration program 
are multiple:  

• Establish an underground drilling base. 

• Confirm the Geological Model of Area 51. 

• Validate Area 51 Resource Estimate Inputs and Parameters. 

• Validate rockmass conditions and hydrogeological conditions. 

• Confirm gold recovery and processing methods for Area 51. 

• Generate technical parameters necessary for an economic assessment of Area 51. 
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Underground Drilling Base 

Currently, surface-based exploration drilling to identify deep resources is costly and the large 
thickness of overburden combined with the length of drill holes make it difficult to reach 
mineralized areas according to a specific drilling pattern. On the surface, the area of exploration 
drilling is wetlands. For 8 months of the year (May to December), drilling involves the movement 
of workers and equipment by helicopter, which significantly increases costs. With drilling 
increasingly in depth (1000 m), the precision of drilling becomes an important issue. Occasionally, 
drilling must be restarted because of significant deviation and missed targets. Depending on the 
geological conditions and the depth of the drilling, wedges to correct the deviation must be added 
and precisely reaching the intended targets for mineralized areas become difficult. The 
development of drilling bays in Area 51 will establish an effective underground drilling base to 
continue deep exploration of the Tabasco, Cayenne and Area 51 zones. These drilling bays can 
also be used to thoroughly explore the south end of the property to the Sunday Lake deformation 
corridor.       

In order to increase the quality of resources, we need to significantly tighten the drilling pattern. 
Thus, we must aim for a spacing of 20 to 30 m between drill holes to assess indicated resources 
rather than 75 m for inferred resources as is currently the case. The amount of drilling to be done 
from the surface will be significant and will require major investments and time. The completion 
of definition drilling from the proposed underground tunnels near Area 51 and Tabasco will 
significantly reduce drilling costs while allowing for greater drilling accuracy and a significant 
reduction in the completion time frame.    

Confirm the Geology of Sector 51 

The geology and mineralization of Area 51 are very different from the Gabbro zone. Area 51 is 
contained mainly in the Jeremie pluton, an intermediate diorite intrusion. In the Gabbro area, 
geological units are sedimentary rocks such as argilite and a gabbro mafic intrusion. So, the 
geological context is very different. The mineralization is also very different. In Area 51, gold is 
contained in centimetric quartz veins with a low percentage of sulphide and in low-intensity 
shears. In the Gabbro zone, gold is contained in metric veins that may have local high 
concentrations of sulphide and in high-intensity shears. Gold grades in Sector 51 mineralized 
areas are generally lower (from 1 gr Au/t to 15 gr Au/t) while in the Gabbro zone, mineralized 
areas have higher grades (5 gr Au/t to 40 g Au/t). The orientation of the gold veins is also very 
different. Based on drilling data, the veins in Sector 51 are oriented approximately N060o while 
in the Gabbro area the orientation of the veins is about N110o.  

The figures in Appendix C clearly show the differences in geology, mineralization and structures 
between the Gabbro zone and Area 51.  

Given that the geology of Sector 51 has only been observed in diamond drill cores and that the 
geological context is very different from what is known in the Gabbro zone, the development of 
exploration drifts through and following mineralized zones will provide valuable geological data 
to confirm and improve the geological model of Area 51.      
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Validate Area 51 Resource Estimate Inputs and Parameters 

The evaluation of Area 51 resources presents a significant technical challenge. The current 
geological model presents more than 20 mineralized zones with widths ranging from 1 m to 15 m. 
Given the number of zones and the lower grades, a bulk mining approach is being considered. 
This approach requires a specific resource assessment involving, among other things, larger 
assessment blocks, broader search parameters, and grade capping. There are therefore several 
parameters to be validated to allow for an adequate resource assessment that will establish a 
reliable correlation between the evaluation of the resource model and the production data. In 
order to properly determine the parameters for resource evaluation, it is necessary to carry out 
a bulk sample and to process the tonnage produced in development and stoping. This will allow 
the resource assessment parameters to be adjusted to achieve a reliable reconciliation with 
production and processing data. In relation to the potential tonnage of resources in Sector 51, 
which is several million tonnes, we consider that a bulk sample of 25,000 tonnes from 
development work and the mining of three (3) sites is really a minimum necessary to determine 
the parameters of resource assessment.  

Figure 1 shows the location of the development in the ore and the location of the projected 
stopes. As a result of ongoing surface drilling and underground drilling as part of the proposed 
project, the location of the work will be revised and may change slightly, but the tonnage of 
25,000 tonnes of bulk sample will be respected. A detailed sampling protocol for underground 
development and ore produced in development will be put in place. The data collected will allow, 
with the machining data, to specify the parameters of resource evaluation.                           

Validate Rockmass Characteristics and Hydrogeological Conditions 

There is no underground development in Area 51. The planned development work will expose 
the rockmass and measure orientation and assess the characteristics of discontinuities present in 
both the waste rock and the mineralized areas. The opening of production stopes in Area 51 will 
allow the assessment of dilution rates in operating conditions. Hydrogeological conditions will 
also be clarified from information collected in underground openings. Together, this information 
will improve future economic assessment and improve the reliability of mining planning.  

Confirm Gold Recovery and Processing Methods for Area 51 

At this time, only a first phase of metallurgical testing has been carried out on samples from 
Area 51. Early results indicate a very good recovery of gold as published in a press release on 
September 3, 2020. A second phase of metallurgical tests will be carried out in the coming months 
to verify the reproducibility of the results and also to specify different operating parameters.  

Although the data is preliminary, it is not believed that Area 51 metallurgy is problematic. On the 
other hand, the completion of contract processing campaigns will validate the operating 
parameters such as the energy needed to grind the ore, the consumption of the various reagents, 
the characteristics of the tailings and the recovery of gold in real conditions. Data collected during 
milling campaigns can be used in the design of an ore processing plant.  
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Generate Technical Parameters Needed for Area 51 Economic Assessments 

The proposed development, bulk sampling and drilling work will generate a wealth of information 
and validate different operational parameters. All of this data can be incorporated into future 
economic studies. The Wallbridge team and its consultants will have a valuable database to 
produce quality economic assessments and reduce the risks associated with a new mining 
project.  

4.5 Related Activities 

Since the project infrastructure is already in place, there will be few related activities associated 
with the project.  

Roadways are already in place and will be maintained 12 months a year. If necessary, the bearing 
layer will be improved and culverts can be replaced. The Fénelon camp will be used to house the 
project's workers. The camp is being expanded to increase its capacity to 150 workers. At this 
time, there are no plans to expand the camp beyond 150. Depending on the results of surface 
drilling and the receipt of approvals for the production of the Gabbro zones, the camp could be 
expanded in the future and the required approvals would be obtained. There are no changes to 
be made to streams or deforestation work to be done as part of the project.       

Electrical, Transport and Support Infrastructure 

The site is powered by a diesel generator. An oil storage and a 45,000-litre double-walled diesel 
tank is located near the generators. 

A foldaway garage, 40 feet by 70 feet in size, currently rests on a concrete foundation. At the 
moment, it is not supplied with running water and does not have a septic system. 

The access road to the site, approximately 5.5 km northwest, originated from a gravel forestry 
road. It was built in 1998, as part of the former campaigns for the development of the deposit. 
Thus, it will not be necessary to build new roads. 

Oil Products 

The transport of fuels used for the filling of generators, for different equipment and vehicles is carried 
out by a specialized contractor. The tanks are double-walled, and filling procedures are in place. The 
oils and greases needed for the work are supplied by a specialized contractor and stored properly 
at the site.  

Gold Mineralization Management 

Ore management will remain the same as what was authorized2 for bulk sampling of 35,000 mt. 
In summary, the old open pit will continue to be used in part for ore storage. This method of 
management allows the leachate to be collected directly at the bottom of the pit and sent by 
pumping it to the water treatment unit. All ore mined (25,000 mt) will be sorted and stored in the 
pit in an area intended for this purpose for external transport for processing. 

The test ore could continue to be processed at the Camflo plant as per the previous sample. 
Wallbridge is, however, exploring the possibility of other plants such as Mines Abcourt Géant 
Dormant or in Ontario. 
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Waste Rock Management 

The management of the mine waste rock will remain the same as what was authorized2 for the 
bulk sampling of 35,000 mt. The waste rock will be used as a rock fill in underground construction 
sites or stored in the open pit to recover and treat leachate. As with ore, this management 
method allows the leachate to be collected directly at the bottom of the pit. WSP and Ecometrix 
have already completed geochemical studies and Golder has begun a third study. 

Water Management 

The treatment of process water will remain the same as what was authorized3 for bulk sampling 
of 35,000 mt. The maximum permitted flow of 3,800 m3/days and the release standards 
prescribed by Directive 019 will be met. As dewatering of the pit was completed in 2018, water 
treatment operations will be limited to the volume of process water for the dewatering of the 
mine. The process water treatment chain consists of a physicochemical treatment with pH 
adjustment, polymer dosage and coagulant for the removal of suspended solids and metals, 
followed by a filtration system such as Geotube and polishing basin and then discharge of treated 
water into the receptor stream. 

The mine effluent discharge site in the natural environment will remain unchanged for this 
project. The mine effluent will continue to flow into the site diversion ditch to an intermittent 
stream that is dependent on Samson Northeast Creek, which remains the receiving stream. 

Waste Management and Hazardous Materials 

A minimum amount of waste will be produced as part of the project. Non-hazardous waste will 
consist mainly of household waste. These will be managed in accord with existing regulations. As 
for bulk sampling of 35,000 mt, the waste material will be placed in containers and then collected 
and transported to an authorized location. Entrepreneur Sanimos, retained to carry out the work, 
is responsible for the management of non-hazardous waste materials. Recyclable materials are 
also transported off-site.  

No hazardous waste material will be stored at the site. Dangerous materials will be disposed of 
as soon as they are used. Amnor, a certified contractor retained to carry out the work, is 
responsible for the management of hazardous waste materials. 

 
2  Modification d’autorisation N/Réf : 7610-10-01-70067-21 | 401728180. Échantillonnage en vrac 35 000 Tm. Émis le 13 août 2018 par Annie Cassista, 

Directrice régionale par intérim de l’analyse de l’expertise de l’Abitibi-Témiscamingue et du Nord-du-Québec. 
3  Modification d’autorisation N/Réf : 7610-10-01-70067-21 | 401728180. Échantillonnage en vrac 35 000 Tm. Émis le 13 août 2018 par Annie Cassista, 

Directrice régionale par intérim de l’analyse de l’expertise de l’Abitibi-Témiscamingue et du Nord-du-Québec. 
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5.0 INFORMATION AND CONSULTATION ACTIVITIES CARRIED OUT AS PART OF THIS APPLICATION 

Consultations with Indigenous Communities 

Wallbridge takes its communications and consultation activities seriously. As such, management 
communicates regularly with representatives of the Cree communities of Waskaganish, Washaw 
Sibi and the Algonquin community of Abitibiwinni (Pikogan). 

Since 2017, reports on the progress of the Fénelon project have also been sent monthly to 
representatives of the communities of Pikogan, Washaw Sibi and Waskaganish who are invited to 
submit their questions or comments. 

In 2018 and 2019, several meetings and information exchanges were held with representatives 
of Waskaganish and Washaw Sibi communities, as well as the Cree Nation Government in addition 
to representatives of the Algonquin community of Abitibiwinni to clarify the ongoing activities 
and authorization process.  

As part of this specific request, Wallbridge ensures regular discussions with communities through 
weekly meetings that began in March 2020. This proposed project has been under discussion 
since June 2020 and Wallbridge recently (September 15-16, 2020) presented the details of the 
project to members representing the communities and economic development societies of each 
of them. Wallbridge promotes partnership opportunities through the exploration work, which will 
grow economic development in each community. This initiative to grow the various opportunities 
early in the Fénelon project will bear fruit in the long term for all those involved. 

Wallbridge has service agreements with each community. Members of the Washaw Sibi Cree 
community provide maintenance services (carpentry, plumbing, etc.) for the camp as well as 
heavy equipment operators at the exploration site. Members of the Waskaganish Cree 
community provide coreshack and construction technicians for the camp expansion project 
serving the project. Finally, the Algonquin community of Abitibiwinni has been providing 
coreshack and clearing technicians since 2019. 

In addition to efforts to involve communities in day-to-day work, Wallbridge is working with them 
to have an Indigenous group or consortium take on the cafeteria services and security services to 
generate more opportunities. 

For other stakeholders, Wallbridge regularly provides updates on its project with the Ministère 
de l’Énergie et des Ressources Naturelles (MERN), Ministère de l’Environnement et de la Lutte 
contre les changements climatiques (MELCC) and the City of Matagami Economic Development 
Representative.  

Appendix D presents all consultation exchanges conducted since 2019. The main concerns relate 
to economic development, employment opportunities, environmental impacts and land use. 
Concerns can be described as follows: 

Wildlife and Forest 

The main concerns related to wildlife and forest are to maintain access to traditional territory in 
order to practice hunting and fishing activities. The tallymen want to ensure that exploration 
activities have minimal impact on access to the territory. 
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Water Courses 

Water quality is an important element for land users and other users of the territory. Wallbridge 
treats all water used with the treatment plant that has been in place since 2018. The quality of 
the discharge water remains very good, in accordance with applicable standards and no negative 
impact has taken place. 

Economic Development 

Economic development and opportunities for Indigenous people is one of the most discussed 
topics in meetings with Wallbridge. Communities have a special interest in ensuring that their 
members benefit from available jobs or participation in service offerings. Wallbridge works closely 
with economic development companies in each community to ensure that all opportunities are 
discussed.  

Cultural Sites 

During the traditional knowledge acquisition sessions, Wallbridge made sure to properly 
document the location of sites of cultural significance in order to avoid them during its exploration 
activities. 
 

6.0 DESCRIPTION OF KEY ISSUES AND IMPACTS 

6.1 The Project's Key Issues 

Wallbridge has invested tens of millions of dollars in exploration work since acquiring the Fénelon 
property in 2016. The completion of bulk sampling in 2018-2019 confirmed the ability to operate 
the Gabbro sector on a small scale and approvals for this production project have been underway 
since the summer of 2019.  

The discovery of the Tabasco and Area 51 zones in 2019 is a major development for the Fénelon 
project. Drilling results indicate that these areas have the potential to support an operation that 
produces 100,000 ounces or more of gold annually over several years. In order to continue the 
development of the project, it is important at this time to carry out an underground exploration 
program as presented in the submitted project. The completion of this project will facilitate 
drilling work, significantly improve the geological knowledge of Area 51 and validate several 
parameters necessary to carry out the economic evaluation of the project.   

The scope of the project presented is limited in terms of work to be carried out and compares to 
the bulk sample program for the Gabbro sector in 2018-2019. Environmental issues are limited as 
the project retains a similar footprint. Waste rock will be managed in the existing pit and process 
water will be treated with the existing plant that has demonstrated its effectiveness. The ore 
produced will be transported off site for contract processing. As presented in the impact study, 
the costs for the installation of a power line are at this time too high. The use of generators, which 
are the main source of GHGs, will be maintained to generate the electricity needed for the 
Fénelon camp and the project presented.   

The project will require significant investment, which will generate opportunities for suppliers, 
workers and communities in the region. Significant economic development opportunities exist 
for the various stakeholders in the project, including the different levels of government.     
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Wallbridge has committed to being a member of the Consorem. The completion of the project 
will generate research opportunities in geology. The new knowledge gained in Area 51 can be 
used to improve geological models and increase the potential for new discoveries in this region. 
There is therefore a positive challenge for the scientific community to carry out the project.  

In our view, the main challenge of the project presented is to reduce the risks of project Fénelon 
by carrying out an underground exploration program. A possible start-up of the project will 
require major investments and it is important to have all the information necessary to justify and 
secure these investments. The completion of the proposed project will validate several key 
parameters of the project that will be used to clarify its economic assessment. The risks associated 
with a possible start-up of the project will be reduced, which can accelerate the next stages of 
development of the Fénelon project and facilitate financing. If the project presented is not carried 
out, drilling from the surface will require more time and investment in order to generate the 
information needed to evaluate the Fénelon project, which will significantly delay its progress.  

6.2 Key Foreseen Impacts  

Human Environment 

The project is well received with Aboriginal communities and other stakeholders as mentioned in 
the previous section. The exploration work will require a large direct and indirect workforce. In 
the middle of the course, the project will have a direct workforce of approximately 200 to 
260 people with about 50 to 75 indirect jobs.     

Biophysical Environment 

Imprint 

No additional site development will be required for this exploration project, as all surface and 
service infrastructure put in place by the previous exploration work is adequate and sufficient for 
the continuation of this project except for the addition of modular buildings to the existing site. 
The waste rock will be stored in the current pit or used for the underground embankment. The 
ore will also be managed underground before off-site transport. Geochemical analyses on ore 
from Area 51 indicate that it is not acid-generating (SGS Minerals Services, 2020) 

The current waste water treatment system has the capacity to treat water and is expected to 
maintain the quality of treated water. Water was intercepted during underground drilling in 
Area 51 in 2019 and the water was treated without difficulty with the current treatment. 
Wallbridge will cement any water seams or holes encountered during the development to limit 
the increase in the volume of water to be treated.  

A modelling study of atmospheric contaminant dispersal was undertaken as part of the 2020 
operational project impact study by Imausar Inc. (Imausar, 2020). The results show that, at 
maximum production, all applicable atmospheric quality standards and criteria are met within the 
300 m or less distance from the mining lease limits. Therefore, it is expected that this project will 
produce similar results. 

Table 6.1 summarizes the potential risks and impacts of the project and the preventive measures 
to be put in place to protect the environment. Wallbridge will continue to be vigilant at the site 
to monitor key anticipated risks and respond as required. 
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It should be noted that since the flow of water discharged into the receiving stream will be limited 
to the dewatering of the mine, the release of the mine effluent relative to the flow of the Samson 
North Creek poses a low risk for erosion of stream banks at the time of release to the 
environment. 
Table 6.1: Project impacts on the environment 
Environment 
components Potential risks and impacts Preventive measures 

Wetlands • Risk of erosion. 
• Introducing erosion control work sediments in 

the ditch, if necessary. 
• No work planned in wetlands. 

Water 

• Risk of erosion and change in 
sediment concentrations. 

• Risks of exceeding criteria for 
effluent. 

• Risk of accidental release 
of contaminants 
underground. 

• Introducing erosion control works. 
• Sediments in the ditch, if necessary. 
• Discharge Water Treatment Unit (SS control, 

pH, contaminants) – Maximizing the 
deposition time of suspended materials 
using a physicochemical treatment and 
sedimentation basin before discharge into 
the receiving stream. 

• Maximum discharge rate set at 3,800 m3/d. 
• Tracking effluent quality parameters. 
• Directive 019. 
• Kits are present in the event of a spill. 
• Installing absorbent pads in the settling 

basin at the bottom of the open pit. 
• Use of low ammonia explosives. 

Soils 
• Soil contamination 

following an accidental 
spill. 

• Presence of spill kits in the event of spill. 
• Developing an intervention procedure in the 

event of spillage. 
• Identification of the location of hazardous 

wastes and contaminated soils. 

Air • Risk of dust emissions from 
traffic. • Watering surfaces as needed. 
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7.0 GREEN HOUSE GAS EMISSIONS 

Greenhouse gas emission sources include the combustion of transportation and machinery fuels 
(diesel, gasoline), the use of explosives and fixed combustion (diesel and propane). The main 
source of GHG emissions is fixed combustion (diesel generators). 

GHG emissions were calculated for the operation of the Gabbro sector of the Fénelon project. 
Total emissions for the duration of the Gabbro Sector operating project (excluding the closure 
phase) amount to 27,385 t eq CO2 for a project of approximately 12 months. Given the planned 
bulk development and sampling work and the duration of drilling that will require the ongoing  
maintenance of underground facilities for 36 months, GHG emissions are estimated at 
80,000 t CO2, representing a negligible percentage of emissions across the province.  
 

8.0 FOLLOW-UP PROGRAMS 

Wallbridge continues to apply its environmental management procedures at the site to prevent 
any spillage of chemicals, specifically fuels for machinery. Environmental management also 
includes a spill response plan to contain and recover any contaminant, and the storage and 
disposal of tailings in an authorized location. Wallbridge continues to provide training and inform 
all of its employees and subcontractors about environmental management. If problems are 
encountered regarding acceptable concentrations of monitoring parameters, release to the 
environment will cease until corrective measures are put in place and are functional. The water 
will be recirculated while the situation is regularized. 

Mining Effluent 

For this project, the mining effluent comes mainly from the dewatering of the underground 
infrastructure and to a lesser extent from the runoff that accumulates in the bottom of the pit. 

The discharged water quality monitoring program will continue to meet the regular and annual 
monitoring requirements of Directive 019. In the context of maintaining the underground 
workings and with the operation of a physical chemical treatment of the waters, it is possible that 
the flow of the mining effluent is intermittent. 

The water treatment operation has demonstrated that the mine effluent meets the prescribed 
release standards of Directive 019. The results were recorded in the Operations Register of the 
Discharge Water Treatment System and the compilation of total loads is presented in a table in 
Appendix E. 

Groundwater 

Wallbridge will continue to monitor groundwater quality in observation wells and boreholes as 
identified on the map under the direction of Hydro Resource to determine the state of the 
hydrogeological environment and to comply with the requirements of Directive 019. 
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9.0 CLOSURE AND RESTORATION PLAN 

A restoration plan for exploration work has been prepared in accordance with the Quebec Mine 
Site Redevelopment and Restoration Plan (MERN, 2016) and submitted in March 2017 to MERN 
for approval. It was approved on February 14, 2018 by MERN. An update was submitted with the 
Impact Study for the Gabbro Sector Operation in June 2020. This version is being reviewed by the 
MERN. The estimate of the work shows that there were no changes to the financial guarantee as 
there were no changes to surface infrastructure or waste piles to be managed on the surface. 
Since there is no change for this exploration project, the estimated financial guarantee remains 
representative. 
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CERTIFIED RESOLUTIONS OF THE BOARD OF 
DIRECTORS OF WALLBRIDGE MINING COMPANY 

LIMITED (THE "CORPORATION") 
REGARDING THE EXECUTION OF DOCUMENTS IN THE PROVINCE OF QUEBEC 
RELATING TO THE PERMITTING AND DEVELOPMENT OF THE FENELON MINE 

PROPERTY 
 

WHEREAS the Corporation is advancing the Fenelon Mine Property in the province of Quebec; 
 

AND WHEREAS certain applications and other documents are required to be 
executed in the province of Quebec in order to permit and advance the Fenelon Project; 

 
AND WHEREAS, Francois Demers has been appointed Vice-President, Mining & 

Projects of the Corporation; 
 

AND WHEREAS, it is desirable for the Corporation to specifically authorize Frank 
Demers to execute certain documents on behalf of the Corporation in the province of 
Quebec relating  to  the Fenelon Mine Property, its exploration and development (including 
all permitting requisitions to the Ministère de l'Environnement et de la Lutte contre les 
changements climatiques (“MELCC”), the Ministère de l'Énergie et des Ressources 
naturelles (“MERN”) and the Ministère des Forêts, de la Faune et des Parcs (“MFFP”); 

 
AND WHEREAS the Corporation intends to use GCM Consultants to act, for and 

on behalf of the Corporation in the province of Quebec, and to represent the Corporation 
before governmental authorities (including the MELCC, MERN and MFFP) with respect to 
the Fenelon Mine Property; 

 
NOW THEREFORE BE IT RESOLVED THAT: 

 
1. Francois Demers, Vice-President, Mining & Projects, be and is hereby 

authorized and appointed on behalf of the Corporation to sign and deliver 
all documents and instruments in writing requiring execution by the 
Corporation relating to the Fenelon Mine  Property, its exploration and 
development (including all permitting requisitions to the MELCC, MERN 
and MFFP), and all contracts, documents or instruments in writing so 
signed shall be binding upon the Corporation without any further 
authorization or formality. 

 
2. GCM Consultants be and are hereby authorized, to act, for and on behalf 

the Corporation, and represent the Corporation before any governmental 
authorities (including the MELCC, MERN and MFFP) for the purposes 
described above and to sign, for and on behalf of the Corporation, the 
permit and authorization applications and to do all acts deemed necessary 
or useful to give effect of the foregoing they may deem necessary, the 
signature of such applications and the performance of such documents by 
the aforesaid persons being conclusive evidence of their acceptance by the 
Corporation. 

 
3. Any director or officer of the Corporation be and is hereby authorized and 

directed for and on behalf of the Corporation to execute and deliver such 
documents, with such additions, deletions or other changes as such 
director or officer may approve, such approval to be conclusively evidenced 
by such director’s or officer’s execution and delivery of such documents, as 
the case may be, and to take any and all such further action as such 
director or officer, in his sole discretion deems necessary or desirable in 
order to complete the matters contemplated in these resolutions. 

 



 

 

These resolutions may be executed in several counterparts, each of which so executed 
shall be determined to be an original and such counterparts together shall constitute one 
and the same resolution and notwithstanding their date of execution shall be deemed to be 
executed on the date written below. The delivery of an executed counterpart copy of this 
resolution by facsimile or other electronic means shall be deemed to be the equivalent of 
the delivery of an original executed copy thereof. 
The foregoing resolutions are, by the signatures below of all of the directors of the 
Corporation, each passed by the board of directors of the Corporation pursuant to the 
provisions of subsection 129(1) of the Business Corporations Act (Ontario). 

 
 

*************** 
CERTIFIED to be a true and correct copy of resolutions of 
the directors of the Corporation passed on the 22nd day of 
November, 2018 and the same are in full force and effect, 
and unamended, as of the date hereof. 

 
DATED the 22nd day of November, 2018. 

 
. 

 

*************** 

 
 
 

Sean Stokes 
Corporate Secretary 





 

 

APPENDIX B 
 

MAPS AND TABLES FROM THE GCM STUDY 

Map 1-1: Location of the project 

Map 1-2: Mining Claims and Titles 

Map 4-3: Piezometry 

Map 4-4: Surface Water Flow and Wetlands 

Map 4-6: Protected Areas 

Map 4-7: Fish Inventory 

Map 4-8: Human Environment, Restricted Area 

Map 4-9: Human Environment, Wider Area 

Table 4.1: Results of laboratory analyses for quality of surface water from samples taken in July 
2019 for the Fénelon project 

Table 4.1: Results of chemical analyses for sediment quality of samples taken from the stream in 
July 2019 for the Fénelon project 

Table 4-15: Results of chemical analyses and physicochemical parameters of groundwater samples 
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Tableau 4-1. Résultats des analyses de laboratoire pour la qualité  
de l'eau de surface des échantillons prélevés en juillet 2019 pour le projet Fénelon 

Paramètres 

Station Critères de la qualité de l'eau 
Protection de la vie aquatique * 

Ruisseau MELCC 
CCME 

P-001 P-003 P-004 P-005 P-006 P-007 P-008 P-009 (dup 
P-007) Effet aigu Effet 

chronique 
Alcalinité (mg CaCO3/L) 40 20 27 32 32 39 37 40 - <20 - 

Aluminium (mg/L) 0,096 0,036 0,145 0,189 0,073 0,07 0,141 0,058 1 1 0,005 ou 0,1 3 
Antimoine (mg/L) <0,0001 <0,0001 <0,0001 <0,0001 <0,0001 <0,0001 <0,0001 <0,0001 1,1 0,24 - 

Argent (mg/L) <0,0001 <0,0001 <0,0001 <0,0001 <0,0001 <0,0001 <0,0001 <0,0001 1 0,0001 0,00025 
Arsenic (mg/L) <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 0,34 0,15 0,005 

Azote ammoniacal  
(mg N/L) 0,02 <0,01 <0,01 <0,01 <0,01 0,03 <0,01 0,01 

2 2 2 

Azote Kjeldahl  
(mg N/L) 0,45 0,35 0,36 0,66 0,39 0,53 0,36 0,43 - - - 

Baryum (mg/L) 0,0071 0,0031 0,0047 0,0009 0,0044 0,0031 0,0045 0,0025 1 1 - 
Bore (mg/L) <0,01 0,01 <0,01 <0,01 <0,01 <0,01 <0,01 <0,01 28 5 1,5 

Cadmium (mg/L) <0,00002 <0,00002 <0,00002 <0,00002 <0,00002 <0,00002 <0,00002 <0,00002 1 1 1 
Carbone org. dissous 

(mg/L) 12 12 13 13 14 14 12 14 - - - 

Chlorure (mg/L) <0,5 2,3 0,7 0,8 1,1 0,5 0,7 0,5 860 230 120 
Chrome (mg/L) <0,0006 <0,0006 <0,0006 <0,0006 <0,0006 <0,0006 <0,0006 <0,0006 - - - 
Cobalt (mg/L) <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 0,37 0,1 - 
Cond. (μS/cm) 117 156 95 97 108 111 122 110 - - - 
Cuivre (mg/L) <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 1 1 1 
DBO5 (mg/L) 1 <1 <1 <1 1 1 <1 1 - 3 - 

DCO mg/L 27 24 32 33 36 33 28 33 - - - 
Dureté (mg CaCO3/L) 56 43 41 43 48 51 56 50 - - - 

Fer (mg/L) 0,31 0,08 0,42 0,42 0,33 0,30 0,24 0,28 3,4 1,3 4 0,3 
Fluorures (mg/L) 0,09 0,05 0,08 0,08 0,07 0,06 0,09 0,08 4 5 0,2 5 0,12 

Hydrocarbure C10-C50 
(mg/L) <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 <0,1 1,8 0,2 - 

M.E.S. (mg/L) 15 2 13 12 2 6 3 2 6 6 - 
Manganèse (mg/L) 0,0627 0,0148 0,0579 0,0743 0,0424 0,0355 0,0488 0,0249 1 1 - 

Mercure (mg/L) <0,00001 <0,00001 <0,00001 <0,00001 <0,00001 <0,00001 <0,00001 <0,00001 0,0016 - 0,000026 
Molybdène (mg/L) <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 29 3,2 0,073 

Nickel (mg/L) <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 1 1 1 
Nitrites-Nitrates  

(mg N/L) 0,05 0,07 0,06 0,04 0,05 0,31 <0,01 0,05 - 3 - 

Oxygène dissous 
(mg/L) 7,1 5,8 8,1 8,1 8,3 9,8 7,5 8,8 - <5 7 <5,5 à 9,5 

pH 7,49 6,69 7,51 7,45 7,57 7,54 7,46 7,6 <5 et >9,5 <6,5 et >9 6,5 à 9 
Phosphore total  

(mg P/L) 0,03 0,01 0,03 0,03 0,02 0,02 0,02 0,01 - 0,03 - 

Plomb (mg/L) <0,0003 <0,0003 <0,0003 <0,0003 <0,0003 <0,0003 <0,0003 <0,0003 1 1 1 
Radium (Becquerels/L) - <0,002 - - - <0,002 - - - - - 

Sélénium (mg/L) <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 0,062 0,005 8 0,001 
Solide dissous (mg/L) 78 104 63 64 72 74 81 73 - - - 
Solides totaux (mg/L) 126 138 98 100 108 114 118 114 - - - 

Strontium (mg/L) 0,039 0,050 0,030 0,031 0,034 0,039 0,035 0,033 40 21 - 
Sulfate (mg SO4/L) 3,9 39,9 4,8 4,00 2,8 4,5 2,6 2,7 1 1 - 

Turbidité (UTN) 5,78 0,93 6,40 5,00 2,56 2,56 1,82 1,58 9 9 - 



Paramètres 

Station Critères de la qualité de l'eau 
Protection de la vie aquatique * 

Ruisseau MELCC 
CCME 

P-001 P-003 P-004 P-005 P-006 P-007 P-008 P-009 (dup 
P-007) Effet aigu Effet 

chronique 
Uranium (mg/L) <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 0,32 10 0,014 10 0,015 

Vanadium (mg/L) <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 <0,0005 0,11 0,012 - 
Zinc (mg/L) <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 1 1 1 

* Critères de la qualité de l'eau - MDDELCC et Recommandations canadiennes pour la qualité de l'environnement, exposition à long terme (Conseil canadien des 
ministres de l'Environnement - CCME) 
1 Ce critère est calculé en fonction de la dureté de l'eau et, dans certains cas, en fonction du chlorure, du pH ou du carbone organique dissous. Voir tableau 1 de 
l'annexe 9 
2 Le critère de l'azote ammoniacal varie en fonction de la température et du pH. Voir le tableau 2 de l'annexe 9. 
3 0,005 mg/L si pH < 6,5 et 0,1 mg/L si pH ≥ 6,5  
4 Un facteur de correction de 0,5 est utilisé sur les données d'eau de surface ayant une concentration en MES < 10 mg/L. 
5 Ce critère de qualité a été calculé à partir de données de toxicité pour de faibles duretés (≤ 120 mg/L (CaCO3)). 
6 En eau limpide (MES < 25 mg/L), le critère de qualité est défini par une augmentation maximale de 25 mg/L pour un effet aigu et 5 mg/L pour un effet chronique par 
rapport à la concentration naturelle ou ambiante. 
7 La concentration minimale pour le biote d'eau froide est de 5 mg/L et de 4 mg/L pour le biote d'eau chaude. 
8 Un facteur de 0,922 permet de convertir ce critère de qualité, exprimé en métal extractible total, en métal dissous. Les valeurs brutes sont présentées dans le 
tableau, mais l'application du critère tient compte de la correction. 
10 En eau limpide, le critère de qualité est défini par une augmentation maximale de 8 UTN par rapport à la valeur naturelle ou ambiante. 
11 Ce critère de qualité s'applique aux eaux de dureté variant de 20 à 100 mg/L (CaCO3). 

 



Tableau 4-1. Résultats des analyses chimiques pour la qualité des sédiments  
des échantillons prélevés en ruisseau en juillet 2019 pour le projet Fénelon 

Paramètres 

Station Critères de la qualité 
des sédiments * Ruisseau 

P01 P03 P04 P05 P06 P07 P08 P09 (dup 
P07) CEP 1 CSE 2 

Humidité (%) 72,8 78,0 69,4 60,7 82,5 80,8 84,5 70,5 - - 

Soufre total (%) 0,087 0,101 0,064 0,050 0,113 0,162 0,217 0,115 - - 

COT (mg/kg) 47 000 14 91 000 48 000 14 79 000 120 000 110 000 - - 

Aluminium (mg/kg) 13 000 14 000 14 000 1 300 18 212 15 000 14 000 12 000 - - 

Antimoine (mg/kg) <2 <2 <2 <2 0,6 <2 <2 <2 - - 

Argent (mg/kg) <2 <0,5 <2 <2 <2 <2 <2 <2 - - 

Arsenic (mg/kg) 2,30 <5 2,80 <2 1 2 4,4 <2 17 5,9 

Baryum (mg/kg) 120 91 97 65 138 120 250 91 - - 

Bore (mg/kg) <5 6,5 <5 <5 <0,01 6,5 5,5 5,7 - - 

Cadmium (mg/kg) 0,52 0,68 0,50 0,22 0,36 0,48 0,43 0,44 3,5 0,6 

Chrome (mg/kg) 31 39 35 31 39 28 24 25 90 37 

Cobalt (mg/kg) 14,0 13,0 14,0 7,9 12,0 8,8 14,0 7,7 - - 

Cuivre (mg/kg) 7,90 8,80 8,40 5,00 10,00 9,50 8,40 8,90 200 36 

Fer (mg/kg) 21 000 22 000 23 000 16 000 20 490 19 000 49 000 17 000 - - 

Fluorures (mg/kg) 2,9 1,1 1,1 1 2 1,7 2,5 5,9 - - 

Hydrocarbure C10-C50 
(mg/kg) 117 702 219 201 341 353 536 373 - - 

Manganèse (mg/kg) 4 200 900 1 400 670 612 1 000 6 100 940 - - 

Mercure (mg/kg) 0,054 0,11 0,073 <0,05 0,11 0,094 0,10 0,09 0,49 0,17 

Molybdène (mg/kg) <2 <1 <2 <2 <1 <2 <2 <2 - - 

Nickel (mg/kg) 17 19 18 15 20 17 15 15 3 3 

Plomb (mg/kg) 9,2 16,0 12,0 8,6 12,0 9,6 5,7 8,4 91 35 

Sélénium (mg/kg) <1 <1 <1 <1 5,4 <1 <1 <1 - - 

Strontium (mg/kg) 24 49 27 19 <10 43 40 39 - - 

Uranium (mg/kg) <5 <5 <5 <5 80 <5 <5 <5 - - 

Vanadium (mg/kg) 28 41 33 29 31 23 20 20 - - 

Zinc (mg/kg) 81 92 83 53 107 78 74 68 310 120 

* Environnement Canada et Ministère du Développement durable, de l’Environnement et des Parcs du Québec, 
2007. Critères pour l’évaluation de la qualité des sédiments au Québec et cadres d’application : prévention, dragage et restauration. 
1 CEP : Concentration produisant un effet probable 
2 CSE : Concentration seuil produisant un effet 
3 La concentration d'effets occasionnels est établie à 47 mg/kg 
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APPENDIX C 
 

FIGURES 

1. Tabasco and Area 51 Ramp – Longitudinal View 

2. Tabasco and Area 51 Ramp 

3. Aboveground Infrastructure 

4. Underground Infrastructure 

5. Geology, Area 51 and Gabbro 
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