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1.0 General Information 

In compliance with the regulatory provisions of the Mining Act that came into effect on May 9, 1995, Les 

Diamants Stornoway Inc. (Stornoway) is required to present a rehabilitation plan for the Renard 

Diamond Project facilities addressed by this legislation to the Ministère des Ressources naturelles et de 

la Faune du Québec (MRNF). 

This document constitutes the first version of the rehabilitation plan and has been prepared using 

currently available information on the mining operations planned at the Renard Project site. It will be 

updated every five years as provided for in the Mining Act, or sooner following the end of mining 

activities, to take into account any changes that may occur during the development of the project. 

Certain sections of this document have been drawn from the Environmental and Social Impact 

Assessment (ESIA) conducted by Roche Ltd., Consulting Group (2011). 

The work foreseen at the end of the operations activities will comply with the ministerial requirements 

concerning the rehabilitation of mine sites as described in the Guideline for preparing a mining site 

rehabilitation plan and general mining site rehabilitation requirements (MRNF, 1997) (hereinafter, the 

ñGuidelineò). 

To facilitate the analysis of the rehabilitation plan by MRNF professionals, a table of concordance of the 

plan with the MRNF analysis grid is presented in Appendix 4.   

1.1 Stornowayôs Philosophy in Terms of Mine Rehabilitation 

Stornowayôs corporate philosophy is based on the following principles:  

 Stornoway recognizes that it is a temporary user of the land, which will be returned to its Cree 

users after the operations cease; 

 The project design has taken into account the suggestions/queries expressed by key 

stakeholders during consultation meetings; 

 The project has been designed to minimize its impact on the environment;  

 The project has been designed to minimize the number of subwatersheds impacted;   

 The selection of materials and building types were made to facilitate their dismantling and to 

maximize their reclamation potential at the cessation of activities;  

 The mine plan was designed to return all unused waste rock to the extraction sites for 

construction or for erosion control;  

 The processed kimberlite confinement area was planned to promote progressive revegetation;  

 The rehabilitation plan was designed to comply with and exceed all regulatory requirements.  
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1.2 Public Consultations 

The concepts chosen for rehabilitation of the Renard mine site were the subject of consultations with 

key stakeholders. Hence, on October 12, 2011, members of the Swallow family who have trapping 

rights on the mine site were consulted. The main questions addressed the surface water flow pattern 

following site rehabilitation.    

On October 13, site rehabilitation was also discussed during a meeting in Mistissini with representatives 

of the ñExchange Group.ò Such meetings were held at regular intervals to inform stakeholders of the 

projectôs evolution, to answer questions, and to take note of suggestions from stakeholders. 

As well, aspects related to the site rehabilitation were discussed during the July 4 and September 30, 

2011, meetings with Mr. Alan Penn, scientific advisor for the Grand Council of the Crees.  

1.3 Summary of the Rehabilitation Plan 

The rehabilitation plan is based on the following principles: 

 No buildings will be left in place; they will be sold with their contents either in whole or in part. All 

mobile equipment and vehicles will be removed from the site to be sold or recovered for 

salvage; 

 Secondary roads will be scarified and revegetated; 

 Flat surfaces of the processed kimberlite confinement area and the overburden stockpile will be 

revegetated. It should be noted that all materials generated during mining activities at  the site 

(overburden, waste rock, kimberlite and processed kimberlite) do not generate acidic 

compounds and present no potential to leach metals; 

 The waste rock stockpile and pre-production ore stockpile will be revegetated;  

 The domestic and mine wastewater treatment plants will be dismantled;  

 The R-2/R-3 and R-65 pits will cease to be pumped and will become ñlakes.ò As much as 

possible, surface drainage will be restored to conditions similar to baseline conditions. The 

period required to fill the excavation pits is estimated at seven years; 

 A safety bund will be put in place around the pits, and cement slabs will be installed on the mine 

shaft, the access ramp, as well as ventilation raises and backfill shafts; 

 The airstrip will be offered to local authorities as it is considered a community infrastructure. If 

local authorities are not interested in assuming responsibility for the airstrip, it will be scarified 

and revegetated. Buildings associated with the airstrip will be dismantled;  

 A post-closure monitoring period. 

Some of these rehabilitation measures will be undertaken during the operation phase. The great 

majority of rehabilitation work will take place following the production activities, in 2034 and 2035. Most 
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of the rehabilitation measures and monitoring will be completed within seven years following the closure 

and dismantling of the mine site, by approximately 2040.  

The total cost for the site rehabilitation is estimated at $9,784,124. The total amount of the financial 

guarantee for the rehabilitation of storage areas is estimated at $3,235,880. 

1.4 Identification of the Proponent and Resource Persons 

The coordinates of the applicant are as follows: 

Proponent: Stornoway Diamond Corporation 
Address: 1111 St-Charles 

Suite 400, West Tower 
Longueuil, Canada 
J4K 4G4 

Telephone: 450-616-5555 extension 203 

Facsimile: 450-674-2012 

Representative: Martin Boucher, Director of Sustainable Development 
Email: mboucher@stornowaydiamonds.com 

 

This rehabilitation plan is presented by Martin Boucher, Director of Sustainable Development. A copy of 

the Stornoway Diamond Corporationôs Board of Directors resolution authorizing Mr. Boucher to present 

the rehabilitation plan is provided in Appendix 1. 

ü Technical advisor 

The mandate to prepare the rehabilitation plan was granted to Roche Ltd. Consulting Group. 

è ROCHE Ltd, Consulting Group 
3075, chemin des Quatre Bourgeois, suite 300 
Sainte-Foy (Québec), G1W 4Y4 
Telephone: (418) 654-9600 
Facsimile: (418) 654-9699 

 

è Authorized representative 

 M. Yves Thomassin, Directeur de projets miniers 

 E-mail: yves.thomassin@roche.ca 
 

The production of visual simulations was completed by: 

è EnviroCri ltée 

168, Riverside 
Mistissini (Québec), G0W 1C0 
Telephone: (418) 770-6003 
Facsimile: (819) 762-4814 
 

  

mailto:mboucher@stornowaydiamonds.com
mailto:yves.thomassin@roche.ca
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1.5 Site Location 

The site of the Renard Project is located in the James Bay territory, about 70 km north of the Otish 

Mountains region, about 150 km southeast of Hydro-Qu®becôs LG-4 complex, and about 200 km 

northeast of Lake Mistassini. The Foxtrot Property is located in the Municipality of Baie-James, in the 

Nord-du-Québec administrative region N°10. The surface coordinates of the mineralized zones are 

latitude 52  49´ N and longitude 72  11´ W. Map 1.5.1 illustrates the location of the site. 

1.6 Former Uses 

Prior to the mineral exploration work, the only activities taking place at the mine site were hunting, 

trapping and fishing by users of M11 trapline (Map 1.6.1). The joint venture Ashton Mining Canada 

Inc./SOQUEM Inc. began exploration work on the property in 1996.  

In 2006, an application for a Certificate of Authorization was submitted to the MDDEP for advanced 

exploration work and development, including the establishment of a camp and a pilot plant for ore 

processing to determine the concentrations of diamonds in a variety of deposits. A rehabilitation plan 

was also submitted to the MRNF for the same activities. The activities outlined in this rehabilitation plan 

will be conducted during the construction phase of the Renard Project.    

Stornoway Diamond Corporation acquired Ashton Mining Canada Inc. in 2007, and in April 2011, it 

acquired the remaining 50% of the projectôs interests held by SOQUEM Inc. (that became DIAQUEM 

Inc. in 2007).  

1.7 Type of Mining Activities and Economic Impacts 

The mining project consists of the extraction and treatment of kimberlite ore to produce diamonds.  

Stornoway Diamond Corporation will participate financially in the construction and maintenance of the 

extension of Route 167. The extension will promote mining exploration in an area with very limited 

access. As well, the route will enable other mining projects in advanced development stages 

(e.g., Matoush, Eastmain) to begin sooner.  

Economic spinoffs include the creation of 500 jobs during the construction phase and 460 during the 

operation phase. The project will also result in direct and indirect spinoffs (purchases of goods and 

services, contractors, etc.), primarily in the towns of Chibougamau and Chapais, as well as the Cree 

community of Mistissini. As much as possible, the hiring of employees and the purchase of goods will be 

done to promote spinoffs within the region. Finally, an Impact and Benefit Agreement has been signed 

with the Cree community of Mistissini on March 27, 2012.  
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1.8 Description of the Surrounding Environment 

A detailed description of the surrounding environment is presented in the Environmental Baseline Study 

(EBS) (Roche 2011a). Following is a summary of the contents of the EBS. 

1.8.1 Physical Environment 

The Renard Project study area is at an elevation of 450 to 550 metres above sea level. The topography 

is marked by a slightly undulating terrain dotted with many lakes, streams and rolling hills that rarely 

exceed 100 metres in elevation (Photo 1.8.1).  

The main hills are located southwest (Mount Lagopede) and southeast of Camp Lagopede, the existing 

exploration camp (Photo 1.8.2). The airstrip area is relatively flat, with an altitude of approximately 

470 metres. 

 

Photo 1.8.1 Characteristic Hilly Terrain Dotted with Lakes (East Sector of Lake Lagopede)  
(August 2010) 

 

The bedrock in the region of the Foxtrot Property belongs to two geological provinces forming the 

Canadian Shield, namely the Superior and Grenville provinces. These two provinces are separated by a 

tectonic structure, the Grenville Front, oriented northeast. The two geological provinces are formed of 

alternating layers of sedimentary, volcanic and plutonic rock whose facies vary from green shale to 

granulite. The Foxtrot Property is included entirely within the Superior Province, which is composed of 

late Archaean rocks (Ò2.90 to 2.65 billion years). 

  





  Stornoway Diamonds (Canada) Inc. 
  Renard Diamond Project 
61470 ï December 2011 9 Rehabilitation Plan ï Revision 0 

 

Photo 1.8.2 Mount Lagopede (Right) Reaches 670 metres Above Sea Level, and an Altitude of 
Approximately 150 metres Above the Surrounding Area (August 2010) 

 

Exploration activities on the Foxtrot Property are concentrated mainly within the volcanosedimentary 

Frotet-Evans (a sub-province of Opatica), La Grande (a sub-province of La Grande), and the lower and 

upper Eastmain River, within which the Foxtrot Property is found (sub-province of Opinaca).  

These ancient rocks include significant fault systems developed by tectonic forces that allowed the 

intrusion of proterozoic rocks (2.5 billion years to 542 million years), including gabbro and diabase, 

forming dykes occasionally 30 metres wide.  

The presence of diamonds is typically associated with kimberlite formations that contributed to their 

movement towards the surface (Photo 1.8.3). 

The central part of the Nord-du-Québec region, where the Foxtrot Property area is located, was not 

submerged by seas or proglacial (in contact with the glacier) and postglacial (following glacial retreat) 

lakes. This landscape stems directly from in situ glacial melt. Seen from the air, the landscape is dotted 

with vast glacial forms such as drumlins (elongated hill of glacial till occasionally extending several 

kilometres), with ridges oriented in the direction of glacial flow, which in the Foxtrot Property are oriented 

northeast. The till (a heterogenous mixture consisting of materials of varying sizes, from clay to 

boulders, with a predominance of sand) covers nearly all surfaces, except rocky hills where the rock is 

exposed.  
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Photo 1.8.3 Diamond-Containing Kimberlite from a Drilling Sample 

 

The vast majority of surficial deposits covering the study area are composed of glacial material that was 

deposited directly by the glacier without major impacts from glacial meltwater. The till may contain 

different facies; in the study area it is composed essentially of a diamicton
1
 with a loose matrix of 

brownish beige to grey sand and silt, with some gravel. The surface is often punctuated with multiple 

metre-sized boulders.  

Drilling in the R-2 area reveals that the unconsolidated deposits have a thickness varying from 7 to 

20 metres, which corresponds to the estimation made in the present study. The Renard kimberlites 

would rest beneath a maximum thickness of 30 metres of quaternary deposits.  

The drainage capacity of the soils generally varies from good to moderate, and occasionally excessive 

as in the jack pine stands. There are also poor drainage areas, such as in topographic depressions, 

which often host wetlands and rocky outcrop areas. At several locations on the Foxtrot Property and 

elsewhere in the region, a thick ferruginous hardpan with the texture of cement (known as ñortsteinò) has 

developed in the soil. Podzols are present in well-drained areas, excluding peatlands and marshes, 

where topsoil from 30 cm to more than a metre thick may be found.  

The Renard Project is located in the Misask River watershed (1,515 km²). The Misask River drains into 

the Eastmain River (watershed of 32,893 km²). Of the latter, 90% drains into the La Grande River, which 

has a watershed of 97,400 km². Thus, the entire watershed of the Eastmain River located upstream 

from the point of deviation becomes part of the La Grande River watershed.  

                                                      
1
  Unsorted and unstratified rock debris composed of particles varying greatly in size. This term is used without 

reference to the origin of the debris; the till can therefore be defined as a glacial diamicton. 
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The Misask River watershed is subdivided further into more than 20 secondary subwatersheds, most of 

which drain into Lake Lagopedeôs subwatershed, the largest lake in the area (17.8 km²). A little to the 

north of the Renard Project, a small portion of the property is found in the upper reaches of the Sakami 

River watershed, which flows northwest toward the La Grande-3 reservoir.  

Aside from Lake Lagopede, the study area includes several medium-sized water bodies and several 

smaller ones connected by small channels. An aquifer is present in the rock and in surficial deposits. 

The aquifer in the rock is of a Class III, as it consists of a hydrogeological formation that, although 

saturated with water, cannot be considered a source of water supply because of insufficient water 

quantities (low transmissivity). The aquifer in the surficial deposits is of a Class II, as it constitutes a 

potential source of drinking water in spite of its poor quality before treatment. The flow of groundwater is 

mostly toward different surface water bodies, indicating that there is a recharging of lakes by 

groundwater, while the aquifers are recharged by waters from higher topographical areas.  

1.8.2 Biological Environment 

Wetlands represent only 2.5% of the plant communities in the Renard Project study area (excluding 

waterways). They comprise small, wooded and riparian open bogs, marshes and string fens that cover, 

at most, a few hectares each.  

The plant communities are largely dominated by young black spruce-lichen stands, old black 

spruce-lichen stands and old black spruce-moss stands. Old black spruce-sphagnum-moss stands and 

old jack pine-lichen stands are also present.  

The waters in lakes and streams in the Renard Project study area are generally acidic, well oxygenated, 

low in nutrients, relatively clear (low turbidity), and low in minerals. During the characterization of the 

siteôs baseline conditions, the presence of 14 species of fish was confirmed. Among these, five are 

considered sport-fishing species: northern pike, lake whitefish, brook trout, lake trout and burbot. The 

most abundant species encountered in the area include the white sucker, pearl dace and brook trout.  

Wildlife species present in the Renard Project study area are mostly those associated with spruce-lichen 

stands, spruce-moss stands, spruce-sphagnum-moss stands, as well as those tolerant to harsh weather 

conditions.  

Although the survey work covered an area of 7,641 km², the presence of woodland caribou, forest-

dwelling ecotype, could not be confirmed during the winter surveys of 2011. Big game likely to be found 

within the study area include caribou, moose and black bear. The Renard Project is located in the 

wintering grounds of migratory caribou and the distribution range of the forest-dwelling ecotype. The 

relative abundance of the two caribou ecotypes and moose in the study area are considered low, while 

black bear are abundant, especially near Camp Lagopede. 
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Apart from micromammals, the most abundant mammals in the study area include the grey wolf, fox, 

marten and squirrel. Otter, mink and hare were observed in moderate abundance, and lynx, short-tailed 

weasel, beaver and porcupine were observed in low numbers.  

Around ten species have been captured by Cree trappers in M11 trapline around the Renard Project 

area, the most common of which were American marten, beaver, American mink and muskrat. Seven 

species of micromammals were surveyed, the most abundant being the southern red-backed vole and 

the deer mouse. A single species with a potential to become designated as threatened or vulnerable 

was captured: the southern bog lemming. A single individual of this species was taken among the 

110 micromammals captured.  

Thirty-three species of forest birds (passerines, woodpeckers and grouse) were recorded in the Renard 

Project study area during the EBS, as well as 10 species of waterfowl and aquatic birds, and three 

species of raptors. The observed species of interest for First Nations peoples were spruce grouse, 

American black duck, common merganser, common loon and Canada goose (in flight).  

1.8.3 Human Environment 

The James Bay territory can be accessed through the Saguenay-Lac-Saint-Jean region via Route 167 

or from the Abitibi-Témiscamingue region via routes 109 and 113. The Foxtrot Property is located in the 

Municipality of Baie-James, in the Nord-du-Québec administrative region N°10 (Map 1.5.1).  

The mining industry is important to the development of the Nord-du-Québec region. Many mineral 

resources such as diamonds, gold, copper, silver, zinc, nickel, platinum, palladium, chromium and iron 

are the object of exploration activities. Some 66 exploration projects are currently under way in the 

region, and in addition to the Renard Project, six other mines may be developed in the short to medium 

term (Map 1.5.1). The Nord-du-Québec region is the most important electric power generation region in 

Quebec, providing 49% of the total production. No fewer than eight hydroelectric power plants are 

operated by Hydro-Québec on the La Grande River.   

The regionôs economy is also supported by the recreational tourism industry. According to MRNF, the 

region attracts more than 37,000 anglers and 12,000 hunters annually. Some 37 non-exclusive outfitters 

are present in the region. As the Renard Project is located in an isolated region in northern Quebec, 

access to the site is a crucial issue for the development of the project. It is possible to access the 

Foxtrot Property by air with development of an ice airstrip on Lake Lagopede. Outside the winter 

months, access is possible by helicopter and by float plane (landing on Lake Lagopede) from three 

hydrobases located in Témiscamie (Lake Albanel), near Camp Tournemine (Lake Tournemine) and in 

Chibougamau (Lake Caché). Map 1.5.1 shows the location of outfitters, wildlife reserves, the projected 

biodiversity reserve and the national park project. 

The site is not currently accessible by road. A winter road is located between Témiscamie, near Lake 

Albanel about 240 km south of the Renard Project, and the former Eastmain mine site (at km 165 of the 
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winter road). Stratéco maintains part of this road as far as its Matoush camp (approximately km 130), 

which is some 110 km south of the Renard Project. The access is possible only for a few weeks per 

year. To the north, the closest access is the Trans-Taiga road. 

Development of road access is essential for the diamond mineôs construction phase, as well as for the 

operation phase to transport equipment and materials. Although acceptable during the exploration 

phase, the absence of a permanent road during construction and operation phases could jeopardize the 

project or delay its implementation indefinitely.  

The Ministère des Transport du Québec (MTQ) has already begun the process of extending Route 167 

as far as the Renard Project.  

Four mines are currently in operation in the James Bay territory, including three gold mines 

(Casa Bérardi, Géant Dormant and Lake Bachelor), and one zinc and copper mine (Persévérance).  

The Renard Project is located approximately in the centre of the M11 trapline of the Mistissini Cree 

community (Map 1.6.1). The trapline covers about 3,800 km
2
 and is managed by two tallymen, Sydney 

and Roderick Swallow, who are first cousins. The trapline is accessible only by air or by snowmobile. 

Sydney Swallow and his family have a permanent camp about 7 km south of the Lagopede exploration 

camp (Photo 1.6.4) near the airstrip area. Roderick Swallow has a permanent camp about 25 km farther 

south.  

Two sectors are used for trapping marten: one near the northern limit of the trapline and the other along 

the snowmobile trail southeast of Camp Lagopede. A third sector, used for trapping otter and muskrat, is 

located along the southeast border of M11 trapline. For waterfowl hunting, one sector was been 

identified near Sydney Swallowôs camp and a second near Camp Lagopede. For fishing, the Swallow 

families favour the Sakami River. They harvest wild berries at several locations in their land and collect 

wood for different purposes in two stands east and south of Camp Lagopede.  

In 2008, the potential manpower in Mistissini comprised 1,990 persons, nearly one quarter of the total 

manpower of the Cree communities. Like other Cree communities, Mistissini records a high 

unemployment rate of 23% compared with Quebec in general (about 7.5%). As well as a source of 

available manpower with some experience in the mining sector, Mistissini also provides a selection of 

businesses and service providers.  
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Photo 1.8.4 Lagopede Exploration Camp in its Current State 

 

1.9 Various Authorizations 

The mineral deposit rights belong to Stornoway, which holds 1,047 claims covering 54,550 hectares 

(Map 1.9.1). 
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2.0 Description of the Mine Site 

2.1 General Description of the Deposit 

2.1.1 Description of the Deposit and its Mineral Characteristics 

The geology of the project area is characterized by ancient rock from the Precambrian age 

(approximately 2.7 billion years). The rock is traversed in places by ancient volcanic ñchimneysò that 

have transported a mixture of molten magma with rock and mineral fragments toward the surface from 

great depths. Part of this mixture then consolidated in the vertical channels of the chimneys, producing 

rock formations that show varied petrographic and mineral characteristics.  

The volcanic chimneys observed in the Renard Project region are typical of the South African model. 

They present three distinct facies: the hypabyssal facies found at the base of feeder dykes; the diatreme 

facies, often brecciated, forming the cone; and the crater facies showing volcaniclastic and epiclastic 

rocks (Jébrack and Marcoux, 2008). Figure 2.1.1 illustrates an example of a chimney and the main 

characteristics associated with it.  

The volcanic chimneys in the region contain rock formations known as kimberlites. Kimberlite is a 

volcanic, ultrabasic, potassic rock poor in silica (SiO2 <45%) and rich in magnesium and volatile 

elements (H2O, CO2). The richness in volatiles along with the magmatic breccia suggests a highly 

explosive origin of the kimberlitic magma deposit. Some nine kimberlite chimneys have been identified 

in an area of 2 km
2
 within the Renard Project study area. They are known as Renard 1 to 10 (Renard 5 

and 6, a single kimberlite, have been named Renard 65). At the surface, the kimberlite chimneys appear 

as irregular elliptical forms. Their size varies between 0.1 ha and 2 ha, and they are generally spaced at 

distances of 50 to 500 metres. Linear dyke systems (Hibou and Lynx) associated with the kimberlites 

are also of interest for resource development. The Lynx dyke
2
 is oriented on a north-northwest axis, 

while the Hibou dyke is oriented east-west. The Lynx dyke is about 100 million years younger, dating to 

552 ± 30 million years (lower Cambrian). It has an almost continuous length of 2.4 km and a thickness 

of three metres, while the Hibou dyke is at most 850 m long with an average thickness of two metres.  

                                                      
2
  Dyke: A lamina of a few dozen or hundred metre thick magmatic rock transecting the surrounding rock structures. 

Source: Modified from: Grand dictionnaire terminologique, Office québécois de la langue française, Gouvernement 

du Québec. Online: [http://www.granddictionnaire.com/]. 
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1
 Source: Taken from Kjarsgaard (1996) and modified according to Mitchell (1986); http://www.futura-

sciences.com/fr/doc/t/geologie/d/diamants-sur-canape_772/c3/221/p4/ (French only) 

Figure 2.1.1 Example of a Volcanic Chimney 

 

Many of the kimberlite chimneys identified in the Renard Project region present similar geological 

characteristics. The presence of diamonds is typically associated with kimberlite formations that have 

facilitated their transport toward the surface. Diamonds form under conditions of extremely high 

pressure and at great depths, generally more than 150 km underground. The type of deposit in the 

projectôs kimberlites is considered ñprimaryò because the diamonds have remained in the matrix, 

whereas a secondary deposit results from the erosion of the kimberlite, concentrating diamonds in 

marine and alluvial sediments.  

The rough diamonds of the Renard deposit are found in different colours, forms, sizes and qualities. 

Although the concentrations vary among chimneys, they are all of the same population, making the site 

economically viable. The project presents an average indicated mineral resource of 0.892 carats per 
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tonne (c/t) and a presumed resource of 0.561 c/t. A concentration of 0.5 c/t is generally sufficient to 

ensure that a mine is viable to operate.  

2.2 Description of Current and Future Activities 

2.2.1 Mineral Resources 

The evaluation of the mineral resources was conducted in March 2011 by GeoStrat Consulting Services 

Inc. The indicated mineral resources were rated at 23.8 million carats (26.6 million tonnes at 89.2 carats 

per 100 tonnes of ore). The presumed mineral resources were rated at 17.5 million carats (31.1 million 

tonnes at 56.1 carats per 100 tonnes of ore). As well, 23.5 million to 48.5 million carats were classified 

as ñpotential mineral deposit.ò  

2.2.2 Project Lifespan 

The project is based on the production and treatment of 44.3 million tonnes (Mt) of ore. At a nominal 

treatment rate of approximately 2.6 Mt/year, the resources should allow for a mining operation lifespan 

of about 20 years. However, several indicators suggest that the resources could support a longer mine 

life because all the kimberlites remain open to their depth.  

2.2.3 Mine Plan 

The mine plan calls for the exploitation of several deposits (also called kimberlite chimneys). Table 2.2.1 

shows the extraction chronology of the different deposits and the tonnages of overburden, waste rock 

and ore involved. The locations of stockpiles for the overburden, waste rock and ore are illustrated on 

Map 2.4.1 (in pocket insert at the end of this document).  

The construction phase will take place in 2013 and 2014 (before the beginning of ore processing). This 

phase will include the following activities:  

 Land clearing and surface levelling;  

 Construction of access roads;  

 Construction of various buildings and infrastructure;  

 Setting up of components of the water management system (ditches, culverts, treatment 

systems, etc.);  

 Extraction of overburden, waste rock and ore in pits R-65 and R-2/R-3.  

The operation phase will be conducted from 2015 to 2033.  

In 2013 and 2014, overburden, waste rock and ore will be extracted from pit R-65. The waste rock will 

be used for construction purposes, while the ore and overburden will be taken to their respective 

stockpiles. The extraction activities in pit R-65 will be interrupted in 2015 and 2016 but will re-start in 

2017 until the completion of the project in 2033.  
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The extraction activities in pits R-2/R-3 will begin in 2014. The same material management methods will 

be used as for pit R-65 during construction, however, extraction activities at pits R-2/R-3 will cease in 

2016.  

The access ramps to underground worksites at R-2/R-3 will be dug beginning in 2013. There will be no 

overburden to remove and the waste rock will be taken to its dedicated storage area. Mining activities at 

the underground worksites R-2/R-3 will continue until 2028.  

Underground worksites R-4 and R-9 will be operated from 2021 to the end of the projectôs activities in 

2033. From 2021 to 2024, however, the work will concern access to the resources and no minerals will 

be extracted.   

It is noteworthy that all waste rock will be used for construction or underground backfilling or will be 

returned to the pits. Some of the overburden will be used for site rehabilitation.  
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2.3 Characteristics of Overburden, Waste Rock and Ore 

The firm Golder Associates conducted a characterization of the materials in 2010 and 2011 dealing with 

samples of overburden, waste rock, kimberlite and processed kimberlite.  

The methodology and detailed results are presented in the report titled ñStatic and Kinetic Testing of 

Waste Rock, Kimberlite and Processed Kimberlite, Renard Projectò (Golder 2011a) (Appendix 2). The 

location of samples studied is shown in Figure 2.3.1. 

The following conclusions may be drawn from all the tests conducted: 

 All materials do not have a potential to generate acid mine drainage;  

 All materials do not demonstrate a potential for leaching metals or other elements;  

 All types of materials may be used for construction purposes. 

2.3.1 Metal Content 

The metal content of the various materials was determined using the MA. 200 ï Mét. 1.1 method 

(Centre dôexpertise en analyse environnementale du Qu®bec, 2006). The results were then compared 

with criteria presented in the Politique de protection des sols et de réhabilitation des terrains contaminés 

(MDDEP, 2001) (Soil Protection and Contaminated Sites Rehabilitation Policy).  

All samples of overburden, waste rock, kimberlite and processed kimberlite showed chromium levels 

higher than criteria A (background levels) of the Policy, for the Superior geological province (Table 

2.3.1). All samples of kimberlite and processed kimberlite showed nickel levels exceeding criteria A, and 

the majority of samples showed barium and cobalt levels exceeding corresponding criteria. The majority 

of waste rock samples also showed nickel levels greater than criteria A.  

Tableau 2.3.1 Number of Samples Showing Metal Content Exceeding Criteria A of the Politique 
de protection des sols et de réhabilitation des terrains contaminés 

Material Number of 
samples 

Ba Co Cr Cu Mo Ni Zn 

Overburden 6 0 0 6 0 0 0 0 

Kimberlite 46 41 30 46 1 0 46 0 

Processed 
kimberlite  

18 17 15 18 0 1 18 0 

Waste rock 190 15 1 190 8 8 138 4 

Total 260 73 46 260 9 9 202 4 
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2.3.2 Acid Mine Drainage Potential (Static Tests) 

The acid mine drainage potential was determined using the method MA. 110 ï PGA 1.0 

(Centre dôexpertise en analyse environnementale du Qu®bec, 2006). Nearly all samples of overburden, 

waste rock, kimberlite and processed kimberlite showed total sulphur, sulphate and sulphide levels of 

low to nil, therefore having a low acidification potential (AP) (Table 2.3.2). The neutralization potential 

(NP) of the great majority of samples significantly exceeded the acidification potential.  

In fact, only one sample of waste rock demonstrated a total sulphur content exceeding 0.3%; that is, 

0.48%. The threshold of 0.3% is referred to in Guideline 019 for the mining industry (MDDEP, 2005) to 

define the concentration of sulphur in a sample necessary to demonstrate a potential for acid mine 

drainage. However, 0.22% of this sample (nearly half the total sulphur content) was in the form of 

sulphate, which is much less reactive, and thus the NP of the sample exceeded the AP generated by 

the oxidation of the sulphurs.   

Tableau 2.3.2 Acid Mine Drainage Potential 

Material Number 
of 

samples 

Total 
sulphur  

(%) 

Acidificatio
n potential  

(AP) 
kg CaCO3/t 

Neutralizatio
n potential   

(NP) 
kg CaCO3/t 

NPïAP 
kg 

CaCO3/t 

Ratio 
NP/AP 

Overburden 6 0,005 0,16 4,9 48 31 

Kimberlite 46 0,042 1,9 67,6 65,7 61 

Processed 
kimberlite  

18 0,01 0,7 
69,4 

68,7 
196 

Waste rock 190 0,041 2,7 12,2 9,5 8,3 

 

2.3.3 Leaching Potential (Static Tests) 

Static tests for leaching according to TCLP (USEPA-1311), SPLP (USEPA-1312) and CTEU-9 

(Environment Canada) procedures were conducted on all samples using the method MA.100 ï 

Lix.com.1.0 (Centre dôexpertise en analyse environnementale du Qu®bec, 2005). These three tests are 

very conservative because they simulate extreme conditions, whether with eluting agents (acetic acid, 

nitric/sulphuric acid) or with the fine grain size of particles that exaggerate the contact surfaces with the 

percolation waters.  

The TCLP test (USEPA-1311) is used to classify mine tailings (including, by definition, waste rock) 

consistent with Guideline 019 and to determine their reclamation potential in compliance with the Guide 

de valorisation des matières résiduelles inorganiques non dangereuses de source industrielle comme 

matériau de construction (MDDEP, 2002) (Guideline for reclamation of residual inorganic, non-

hazardous materials from industrial sources, such as construction materials). The SPLP (USEPA-1312) 

and CTEU-9 (Environment Canada) tests are used only to evaluate the reclamation potential.  
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ü TCLP leaching test (USEPA-1311) 

As required by Guideline 019 for the classification of mine tailings (including, by definition, waste rock), 

the concentrations measured in the leachates obtained by the TCLP test were compared with 

corresponding criteria for protection of groundwater. These criteria are shown in the Politique de 

protection des sols et de réhabilitation des terrains contaminés. They apply to resurgences in surface 

waters and correspond to criteria for acute toxicity for protection of aquatic life. Because many 

parameters, including toxicity, vary with the hardness of the water, a hardness rating of 10 mg/L was 

used to calculate the criteria (Sylvie Cloutier, Direction du suivi de lô®tat de lôenvironnement, MDDEP, 

personal communication).  

Table 2.3.3 shows, for a variety of parameters, the number of samples for which the content exceeded 

criteria A of the Policy and the concentration in the leachate exceeding the criteria for protection of 

groundwater. No sample of overburden exceeded the criteria.  

All samples of kimberlite and processed kimberlite showed nickel concentrations exceeding criteria for 

the protection of groundwater, and the majority of samples also showed concentrations of barium 

exceeding groundwater criteria. A few samples showed chromium concentrations exceeding 

groundwater criteria.  

Several samples of waste rock also showed nickel concentrations exceeding the criteria. A few samples 

also showed concentrations of barium, copper and zinc exceeding the criteria.  

The metal concentrations in the leachate were, however, ten times less than standards of the 

Regulation respecting the quality of drinking water.  

Tableau 2.3.3 Number of Samples Showing Leachates with Metal Concentrations Exceeding the 
Criteria for Protection of Groundwater, TCLP Test (EPA-1311) 

Material 
Total number 

of samples 

Number of samples exceeding the criteria for 
protection of groundwater 

Ba   Ba  

Overburden 6 0 0 0 0 0 

Kimberlite 46 41 11 1 46 0 

Processed kimberlite  18 17 4 0 18 0 

Waste rock 190 15 1 8 86 4 

Criteria for protection 
of groundwater 
(mg/L) 

- 0,11 0,016 0,002 0,067 0,017 
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ü SPLP leaching test (USEPA-1312) 

For many samples, leachates obtained using the SPLP method showed concentrations greater than the 

criteria for protection of groundwater. This is the case for several parameters, including aluminium, 

barium, cadmium, copper, lead, silver and zinc. The concentrations observed are generally lower than 

those obtained using the TCLP leaching test.  

Concentrations of manganese and nickel in the leachates were, however, ten times greater than the 

standards required by the Regulation respecting the quality of drinking water.  

ü CTEU-9 leaching test (Environment Canada) 

For many samples, leachates obtained using the CTEU-9 method showed concentrations greater than 

the criteria for protection of groundwater. This is the case for several parameters, including barium, 

copper, lead, nickel, silver and zinc. A few cases where the criteria were exceeded were observed for 

aluminium, beryllium, cadmium, chromium and fluoride. The concentrations observed were generally 

lower than those obtained by the TCLP leaching test, except for a few samples showing higher levels of 

aluminium.   

For several samples of waste rock, the concentrations of molybdenum and fluoride in the leachates 

were greater than the standards required by the Regulation respecting the quality of drinking water.  

2.3.4 Conclusions of Leaching Static Tests 

The results of the static tests indicate that nearly all samples, including waste rock, kimberlite and 

processed kimberlite, are classified as non-acid generating, but are leachable according to the 

classification for mine tailings in Guideline 019. Overburden, however, is classified as a low risk 

material.   

Static leachate tests conducted over short periods have limited capacity to reproduce the quality of 

drainage water after it percolates through the materials, in large part because of the acidic solutions 

used in the TCLP and SPLP leaching tests. The materials present on the site do not show a potential for 

production of acids or for the development of acidic conditions in stockpiles.  

However, kinetic tests were undertaken on certain static-test samples. The kinetic tests were conducted 

over several weeks, with water used as the leaching solution; therefore, the kinetic tests results are 

much more representative of the reality.  

In this context, determination of the potential for leaching and the classification of materials for 

reclamation (according to the Guide de valorisation des matières résiduelles inorganiques non 

dangereuses de source industrielle comme matériau de construction (MDDEP, 2002) [Guide for 

reclamation of residual inorganic, non-hazardous materials from industrial sources for construction 

materials]) are discussed in Section 2.3.6, which presents the static and kinetic test results.  
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2.3.5 Potential for Leaching (Kinetic Tests) 

To confirm or to reject results obtained in static tests, a series of kinetic leaching tests were conducted 

using a sub-group of samples used for the static tests. The tests were conducted over a period of 

20 weeks and this long study period allowed a better simulation of real conditions observed on site.   

Four samples of waste rock, four samples of kimberlite and four samples of processed kimberlite were 

selected to conduct the tests using the D5744-96 method (American Society for Testing and Materials, 

2001) by humidity cells and for mineralogical analysis by X-rays diffraction (XRD with Rietveld 

refinement). The selection of samples was based on potential for acid mine drainage and leaching of 

metals, as well as to obtain a proportional representation of the relative importance of the various 

material sub-types.  

All samples tested kinetically produced a neutral to alkaline leachate. The results for pH, alkalinity and 

sulphate tests are consistent with the predictions concluded from static tests, i.e., the samples 

demonstrated no potential for generation of acids, given their low sulphur content. The absence of 

sulphur content in minerals confirms these results.  

Kimberlite samples, which typically present a higher neutralization potential than waste rock and 

processed kimberlite, show higher pH values, frequently greater than the criteria for protection of 

groundwater (pH >9.0) and closer to the criteria for discharge (pH 9.5). 

Among the parameters for which the criteria for protection of groundwater were exceeded in static 

leaching tests (Al, Ba, Cd, Cu, Mn, Ni, Pb, Zn), none exceeded these criteria in kinetic tests. Initial 

leaching is regularly observed at the beginning of the test. In this initial leaching, soluble salts and fine 

particles present on the surface of the loaded material are released. This phenomenon was observed 

for sulphates, calcium, chlorides, magnesium, potassium, sodium and strontium during the first cycle of 

the test. Following this, however, all measured concentrations remained very low (see figures in 

Appendix D of the Golder Associates report (2011a); Appendix 2 of this document).  

2.3.6 Kinetic Tests Conclusions 

Table 2.3.4 presents a summary of the results obtained in static and kinetic tests. Based on these 

results, waste rock, kimberlite and processed kimberlite constitute low risk materials according to 

Guideline 019 on the mining industry. In fact, none of these materials present a potential to generate 

acid mine drainage and their leachates show concentrations well below the criteria for protection of 

groundwater.  

It is worth noting that certain parameters are naturally present in waters on the site, occasionally in 

concentrations greater than those observed during the kinetic tests (see figures in Appendix D of the 

Golder Associates report (2011a); Appendix 2 of this document) and even greater than the criteria for 
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the protection of groundwater (Table 2.3.4). Given the results obtained from the kinetic tests, no 

protective measures for groundwater are required to comply with Guideline 019 requirements. 

Potential uses for the waste rock in construction are presented in the Guide de valorisation des matières 

résiduelles inorganiques non dangereuses de source industrielle comme matériau de construction 

(MDDEP, 2002). The waste rock shows elemental content below criteria C of the Politique de protection 

des sols et de réhabilitation des terrains contaminés, and the leachates obtained in the kinetic tests 

showed concentrations 10 times lower than the criteria for drinking water (Table 2.3.5). The results 

obtained in all tests for leaching and acid mine drainage potential allow the waste rock to be classified in 

Category I; that is, it may be used for construction purposes without any restriction. Table 2.3.6 presents 

the list of possible uses for each category of material.  

Tableau 2.3.4 Summary of Results Obtained with Static and Kinetic Tests 

Material 
Classification of 

leachability 
under TCLP test  

Classification of 
leachability under 
SPLP and CTEU9 

tests 

Level exceeding 
criteria for protection 

of groundwater in 
kinetic tests  

Background 
levels 

exceeding 
criteria for 

protection of 
groundwater 

 
  

Weeks  
0 to 4 

At the 
end of 
tests 

 

Waste rock 
Ba, Cu, Cr, Ni, Zn 

pH (>9.0), Ag, Al, 
Ba, Be, Cd, Cu, F, 

Pb, Zn 
pH>9.0, Cd  

Does 
not 

exceed 

pH (less than 
6.5), Ba, Cu, Pb, 

Zn 

Kimberlite 
Ba, Cr, Cu, Ni 

pH (>9.0), Ag, Al, 
Ba, Be, Cd, Cr, Cu, 

F, Ni, Pb, Zn 
pH>9.0 

Does 
not 

exceed 

Processed 
kimberlite  Ba, Cr, Ni 

Ag, Al, Ba, Cd, Cu, 
Pb, Zn 

a.d. 
Does 
not 

exceed 
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Tableau 2.3.5 Summary of Material Classification for Use in Construction 

Tests Compliance Justification 

Materials with high risk  Yes 
Results obtained with the TCLP test respect the criteria 
presented in Table 1 of Appendix II on the  Règlement 
sur les matières dangereuses  

Grain size Yes 
Crushed waste rock and all crushed materials will have 
a grain size greater than 2.5 mm  

Alteration  Yes 
The materials meet requirements for abrasion and the 
Micro-Deval tests  

Total organic carbon Yes Not applicable for this type of material  

Neutralization potential  Yes 
The Acid Base Accounting test showed high 
neutralization potential and the pH of the ore pulp is 
generally greater than 9.0  

Sulphur content  Yes 
The great majority of samples showed sulphur content 
less than 0.2%  

Elemental content  Yes 
Elemental contents are less than criteria C of the 
Politique de protection des sols et de réhabilitation des 
terrains contaminés  

Leachability Yes 
The leachates obtained with the kinetic tests showed 
concentrations 10 times lower than the criteria for 
drinking water  
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Tableau 2.3.6 Permitted Uses for Categories of Materials 

USE 
 

CATEGORIES OF MATERIALS 

I II III 

1. Construction and repair of highways and roads (including those in residential areas) 

Sub-foundation Yes Yes  

Foundation: paved highways Yes Yes  

Foundation: unpaved highways Yes   

Paved shoulders Yes Yes  

Unpaved shoulders Yes   

Borrow material for backfilling and 
cushioning 

Yes Yes  

Filtering layer Yes Yes  

Anti-contaminant layer Yes Yes  

Screening Yes Yes  

Mineral filler Yes Yes Yes 

Surface treatment Yes Yes Yes 

Hot mix  Yes Yes Yes 

Cold mix Yes Yes Yes 

Aggregate for sealants Yes Yes Yes 

Lean-mix concrete Yes Yes Yes 

2. Aggregates for winter abrasives Yes   

3. Construction on residential lands 

Automobile laneways (additional 
restriction: grain size >5 mm) 

Yes   

4. Construction on commercial and 
industrial lands 

Yes   

5. Construction of snow storage 
area* 

Yes Yes  

6. Production of concrete Yes Yes Yes 

7. Primary material for production 
of clinker 

Yes Yes Yes 

8. Material for daily covering of 
sanitary landfill or monthly 
covering of dry disposal site** 

Yes Yes Yes 

9. Infrastructure material (roads) 
for sanitary landfill 

Yes Yes  

10. Cleaning material (sanding) of 
concrete and steel 

Yes Yes Yes 

11. Railway line ballast Yes   

*The land may not be reused for other than commercial or industrial purposes. 

**The material must also respect the Règlement sur les déchets solides (Regulation on solid waste), existing and future versions. 

Taken from: Guide de valorisation des matières résiduelles inorganiques non dangereuses de source industrielle comme matériau 

de construction (MDDEP, 2002). 
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2.4 Mining Methods and Required Infrastructure 

2.4.1 General Information 

The Renard Project includes the following elements: 

 Open pits for mining five kimberlite chimneys (R-2, R-3, R-4, R-9 and R-65); 

 A 740-metre deep shaft and adits to allow underground extraction of the kimberlite chimneys 

(R-2, R-3, R-4, R-9 and possibly R-65);  

 An access ramp to the underground mine; 

 A ore processing plant; 

 A processed kimberlite confinement area; 

 A waste rock stockpile and a pre-production ore stockpile; 

 A water management system with sedimentation ponds; 

 An  industrial wastewater treatment plant; 

 An accommodation and service complex; 

 A drinking water supply system; 

 A domestic wastewater treatment plant; 

 An airstrip for the transport of personnel;  

 A quarry and borrow pits; 

 An area for storage, management and recycling of residual and hazardous materials;  

 A trench landfill site for the management of solid waste; 

 A storage area for explosives; 

 Secondary roads on the site; 

 Power generating sets and a heat recovery system for industrial heating; 

 A fuel storage area and filling stations. 

Map 2.4.1 (in pocket insert at the end of this document) shows the mine site excluding the airstrip, the 

trench landfill site (TLS or LEET for lieu dôenfouissement en tranchées) and the explosives storage 

area. The location of the entire infrastructure is shown on Map 2.4.2.  

The Renard Project deposits will first be surface mined, and underground mining will follow. Deposits 

R-65, R-2 and R-3 will be developed first. Mining of R-4 and R-9 will begin in the third quarter of the 

project. These deposits are located within a radius of approximately one kilometre. Figure 2.4.1 shows 

the configuration of deposits R-2, R-3 and R-4 along with the proposed infrastructure.  
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Figure 2.4.1 Mining Methods for Deposits R-2, R-3 and R-4 

 

After crushing, the ore passes the scrubbing-washing stage inside a rotating scrubber. This operation 

disaggregates the mud and other mineral residues remaining on the diamonds. Scrubbed ore greater 

than 30 mm in diameter is returned to the crusher; scrubbed ore less than 30 mm in diameter moves to 

be screened and classified between 1 mm and 30 mm. The washed grains obtained through this 

process are sent to a production circuit known as dense media separation (DMS). Grains with a 

diameter of less than 1 mm will, after thickening and decanting, be sent to the processed kimberlite 

confinement area. Water used in the process will be recycled and reused.     
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2.4.2 Pit Mining 

In the initial operation phase, topsoil stripping will be undertaken at the sites of deposits R-65 and 

R-2/R-3. This first step allows access to the different diamond deposits located near the surface by 

removing the overburden. The kimberlite chimneys will then be excavated, using explosives, at the 

same time as benches are built by which the ore and waste rock may be brought to the surface by truck 

and transported to the processing plant (or a pre-production ore stockpile) or to the waste rock stockpile. 

The open pit mining of the R-2 and R-3 pits will take place over about three years and will be followed 

by underground extraction. The R-65 deposit will be mined only by the open pit method.  

The combined R-2/R-3 pit will have a surface area of 8.8 ha and a depth of about 115 metres. The 

combined R-65 pit will have a surface area of 13.6 ha and a depth of about 120 metres. A pond will be 

installed in the R-65 pit to serve as a sedimentation pond upstream of the mine wastewater treatment 

plant.  

2.4.3 Mining via Underground Worksites 

A 740-metre deep vertical shaft will be developed to access deposits R-2, R-3, R-4 and R-9. Initially, an 

access ramp will be built in the R-2 deposit area down to the 250-metre level and will later reach the 

bottom of the mine, providing access to R-2, R-3, R-4 and R-9. The extraction method chosen for the 

underground deposits R-2 and R-3 is known as blasthole shrink stoppage (Figure 2.4.1), which is 

characterized by drilling vertical holes in the ore from one level of the mine to another. The drilling is 

conducted from small production chambers dug in the deposit. Insertion of explosives in the drill holes 

allows for successive blasting of ore in the chambers where it can then be drawn out by gravity at the 

blast site. 

During the blasting phase, the ore is left in place to avoid collapsing of the chamber walls. Given that 

blasted ore occupies a larger volume than rock left in place, approximately 35% of the ore will be 

regularly removed to ensure an adequate workspace.  

Backfilling work will then be completed to fill the void left by complete extraction of the blasted ore. This 

operation consists of transporting waste rock by truck and dumping it from the surface. The use of this 

fill material serves to eliminate the waste rock stockpiles during the operation of the mine.  
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Figure 2.4.2 Blasthole Shrink Stoppage Mining Method  

 

A different technique will be used for deposits R-4 and R-9 to avoid any water infiltration into the mine. 

This technique is known as Longhole Panel Mining with Backfill (LHP), which is recommended for 

deposits lying under a body of water.  

This method of controlled extraction consists of blasting small chambers and backfilling them after each 

blasting is completed, leaving in place support pillars sufficiently large to support the ground above the 

deposit and reduce risks of infiltration.  
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