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AVANT-PROPOS 

Ce document constitue la directive du ministre du Développement durable, de l’Environnement 
et de la Lutte contre les changements climatiques prévue à l’article 31.2 de la Loi sur la qualité 
de l’environnement (chapitre Q-2), pour les projets miniers assujettis à la procédure d’évaluation 
et d’examen des impacts sur l’environnement. Il s’adresse aux entreprises, organismes ou 
personnes ayant déposé un avis concernant un projet visé aux paragraphes n.8) (usines de 
traitement de minerai) et p) (mines) de l’article 2 du Règlement sur l’évaluation et l’examen des 
impacts sur l’environnement chapitre Q-2, r. 23). 

La directive du ministre indique à l’initiateur du projet la nature, la portée et l’étendue de l’étude 
d’impact sur l’environnement qu’il doit réaliser. Elle présente une démarche visant à fournir 
l’information nécessaire à l’évaluation environnementale du projet proposé et au processus 
d’autorisation par le gouvernement. 

Cette directive présente en introduction les caractéristiques de l’étude d’impact ainsi que les 
exigences et les objectifs qu’elle devrait viser. Elle comprend par la suite deux parties maîtresses, 
soit le contenu de l’étude d’impact et sa présentation. 

Pour toute information supplémentaire en ce qui a trait à la réalisation d’une étude d’impact sur 
l’environnement, l’initiateur de projet est invité à consulter la page « Formulaire, guides, 
directives sectorielles et autres documents » de la section « Évaluations environnementales » du 
site Web du ministère du Développement durable, de l’Environnement et de la Lutte contre les 
changements climatiques, où sont répertoriés des documents pouvant servir de référence lors de 
l’analyse des projets assujettis à la procédure d’évaluation et d’examen des impacts sur 
l’environnement. 

Le Ministère prévoit réviser périodiquement la directive afin d’en actualiser le contenu. À cet 
égard, les commentaires et suggestions des usagers sont très appréciés et seront pris en 
considération lors des mises à jour ultérieures. Pour tout commentaire ou demande de 
renseignements, veuillez communiquer avec nous à l’adresse suivante : 

Ministère du Développement durable, de l’Environnement et  
de la Lutte contre les changements climatiques 
Direction générale de l’évaluation environnementale et stratégique  
Édifice Marie-Guyart, 6e étage, boîte 83 
675, boulevard René-Lévesque Est 
Québec (Québec)  G1R 5V7 
Téléphone : 418 521-3933 
Télécopieur : 418 644-8222 
Site Web : www.mddelcc.gouv.qc.ca 

http://www.menv.gouv.qc.ca/
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INTRODUCTION 

Cette introduction précise les caractéristiques fondamentales de l’évaluation environnementale et 
de l’étude d’impact sur l’environnement ainsi que les exigences ministérielles et 
gouvernementales auxquelles l’étude doit répondre, notamment l’intégration des objectifs du 
développement durable à la conception du projet visé. Par ailleurs, l’initiateur de projet est invité 
à consulter le public et les communautés autochtones concernées1, tôt dans son processus 
d’élaboration de l’étude d’impact, et à adopter une démarche de développement durable. 

1. ÉVALUATION ENVIRONNEMENTALE 

L’évaluation environnementale est un instrument privilégié dans la planification du 
développement et de l’utilisation des ressources et du territoire. Elle vise la considération des 
préoccupations environnementales à toutes les phases de la réalisation d’un projet, y compris sa 
conception, son exploitation et sa fermeture, le cas échéant. Elle aide l’initiateur à concevoir un 
projet plus soucieux du milieu récepteur, sans remettre en jeu sa faisabilité technique et 
économique.  

L’évaluation environnementale prend en compte l’ensemble des composantes des milieux 
biophysique et humain susceptibles d’être affectées par le projet. Elle permet d’analyser et 
d’interpréter les relations et interactions entre les facteurs qui exercent une influence sur les 
écosystèmes, les ressources et la qualité de vie des individus et des collectivités. La comparaison 
et la sélection de variantes de réalisation du projet sont intrinsèques à la démarche d’évaluation 
environnementale. L’étude d’impact fait donc ressortir clairement les objectifs et les critères de 
sélection de la variante privilégiée par l’initiateur. 

L’évaluation environnementale prend en considération les opinions, les réactions et les 
principales préoccupations des individus, des groupes et des collectivités. À cet égard, elle rend 
compte de la façon dont les diverses parties concernées ont été associées dans le processus de 
planification du projet et tient compte des résultats des consultations et des négociations 
effectuées. 

L’évaluation environnementale vise à faire ressortir les enjeux associés au projet et détermine les 
composantes environnementales qui subiront un impact important. L’importance relative d’un 
impact contribue à déterminer les enjeux sur lesquels s’appuieront les choix et la prise de 
décision. 

L’analyse environnementale effectuée par le ministère du Développement durable, de 
l’Environnement et de la Lutte contre les changements climatiques et le rapport du Bureau 
d’audiences publiques sur l’environnement (BAPE), le cas échéant, contribuent aussi à éclairer la 
décision du gouvernement.  

                                                 
1  Afin d’identifier les communautés autochtones pouvant être affectées par un projet, l’initiateur est invité à 

communiquer avec la Direction générale de l’évaluation environnementale et stratégique du Ministère ou avec 
le Secrétariat aux affaires autochtones. 
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2. ÉTUDE D’IMPACT 

L’étude d’impact est le document qui fait état de la démarche d’évaluation environnementale de 
l’initiateur de projet. Elle doit faire appel aux méthodes scientifiques et satisfaire aux exigences 
du ministre et du gouvernement concernant l’analyse du projet, la consultation du public et des 
communautés autochtones concernées et la prise de décision. Elle permet de comprendre 
globalement le processus d’élaboration du projet. Plus précisément, elle : 

− présente les caractéristiques du projet et en explique la raison d’être, compte tenu du contexte 
de réalisation; 

− trace le portrait le plus juste possible du milieu dans lequel le projet sera réalisé et de 
l’évolution de ce milieu pendant et après l’implantation du projet; 

− démontre l’intégration des objectifs du développement durable à la conception du projet; 

− démontre comment le projet s’intègre dans le milieu en présentant l’analyse comparée des 
impacts des diverses variantes de réalisation; 

− définit les mesures destinées à minimiser ou à éliminer les impacts négatifs sur 
l’environnement et à maximiser ceux qui sont susceptibles de l’améliorer, et, lorsque les 
impacts ne peuvent être suffisamment atténués, propose des mesures de compensation; 

− propose des programmes de surveillance et de suivi pour assurer le respect des exigences 
gouvernementales et des engagements de l’initiateur, pour suivre l’évolution de certaines 
composantes du milieu affectées par la réalisation du projet et pour vérifier l’efficacité des 
mesures d’atténuation prévues. 

3. INTÉGRATION DES OBJECTIFS DU DÉVELOPPEMENT DURABLE 

Le développement durable vise à répondre aux besoins du présent sans compromettre la capacité 
des générations futures de répondre aux leurs. Ses trois objectifs sont le maintien de l’intégrité de 
l’environnement, l’amélioration de l’équité sociale et l’amélioration de l’efficacité économique. 
Un projet conçu dans une telle perspective doit viser une intégration et un équilibre entre ces 
trois objectifs dans le processus de planification et de décision et inclure la participation des 
citoyens. Le projet de même que ses variantes doivent tenir compte des relations et des 
interactions entre les différentes composantes des écosystèmes et de la satisfaction des besoins 
des populations sans nuire à ceux des générations futures. De plus, l’initiateur est invité à 
prendre connaissance de la Loi sur le développement durable (chapitre D-8.1.1) et des seize 
principes énoncés dans cette loi. 

4. INCITATION À ADOPTER UNE DÉMARCHE DE DÉVELOPPEMENT DURABLE 

Le Ministère mise sur la responsabilisation de l’initiateur de projet pour qu’il prenne en compte 
les objectifs du développement durable lors de l’élaboration de son projet. Il l’encourage 
fortement à mettre en place des programmes de gestion responsable comprenant des objectifs 
concrets et mesurables en matière de protection de l’environnement, d’efficacité économique et 
d’équité sociale. Dans les cas où l’initiateur n’est pas visé par la Loi sur le développement 
durable, il est encouragé à adopter sa propre politique de développement durable. L’étude 
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d’impact doit résumer la démarche de développement durable de l’initiateur et expliquer 
comment la conception du projet en tient compte. 

5. INCITATION À INTÉGRER LA PRISE EN COMPTE DES CHANGEMENTS CLIMATIQUES 
LORS DE L’ÉLABORATION DU PROJET ET DE LA RÉALISATION DE L’ÉTUDE 
D’IMPACT 

Pour le gouvernement du Québec, la lutte contre les changements climatiques constitue un enjeu 
aussi prioritaire que fondamental pour l’avenir. Tant sur le plan de la réduction des émissions de 
gaz à effet de serre (GES) que sur celui de l’adaptation aux changements climatiques, le 
Ministère souhaite que l’initiateur prenne en compte les changements climatiques dès 
l’élaboration de son projet et lors de la réalisation de l’étude d’impact. L’analyse des solutions de 
rechange, des différentes variantes de réalisation et des impacts du projet devra donc être 
effectuée en considérant le contexte des changements climatiques. L’initiateur doit notamment 
évaluer la contribution du projet au bilan d’émission de GES du Québec. Il doit également 
évaluer les effets possibles des changements climatiques sur son projet et sur le milieu 
d’implantation de ce dernier, notamment s’ils sont susceptibles de modifier la nature et 
l’importance des impacts du projet sur l’environnement. 

6. INCITATION À INFORMER ET À CONSULTER LE PUBLIC ET LES COMMUNAUTÉS 
AUTOCHTONES 

Le Ministère encourage l’initiateur de projet à mettre à profit la capacité des citoyens et des 
communautés à faire valoir leurs points de vue et leurs préoccupations par rapport aux projets 
qui les concernent. À cet effet, il lui recommande de mettre en œuvre un processus d’information 
et de consultation du public. Par ailleurs, dans la mesure où des communautés autochtones 
pourraient être affectées par le projet, il recommande aussi l’instauration d’un processus distinct 
pour permettre à ces dernières de faire valoir leurs préoccupations particulières.  

Plus concrètement, le Ministère incite fortement l’initiateur de projet à adopter des plans de 
communication dans le cadre de son projet, à débuter le processus d’information et de 
consultation du public et, le cas échéant, des communautés autochtones, avant ou dès le dépôt de 
l’avis de projet, en y associant toutes les parties concernées, tant les individus, les groupes et les 
communautés que les ministères et les autres organismes publics et parapublics. Il est utile 
d’amorcer la consultation le plus tôt possible dans le processus de planification des projets pour 
que les opinions des parties intéressées puissent exercer une réelle influence sur les questions à 
étudier, sur les enjeux à documenter, sur les choix à faire et sur les décisions à prendre. Cela 
permet également à l’initiateur de sonder l’intérêt des personnes à faire partie du comité de suivi 
qu’il devra former dans les 30 jours suivant la délivrance du bail minier. La mise en place de ce 
comité pourrait d’ailleurs être envisagée dès le début de la planification du projet. Plus la 
consultation intervient tôt dans le processus qui mène à une décision, plus grande est l’influence 
des citoyens et des communautés autochtones sur l’ensemble du projet, ce qui peut, ultimement, 
le rendre plus acceptable sur le plan social. 

Le Ministère encourage également l’initiateur de projet à poursuivre le dialogue en continu avec 
les citoyens et les communautés en réalisant des activités d’information et de consultation durant 
toutes les phases de réalisation du projet, (construction, exploitation, fermeture), dans le but 
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d’apporter des ajustements à celui-ci – dans la mesure du possible – en fonction des 
préoccupations et des commentaires exprimés par la population du milieu d’accueil. Pour ce 
faire, il est recommandé à l’initiateur de mettre en œuvre une démarche d’information et de 
consultation publique et de participer aux activités du comité de suivi qu’il a l’obligation de 
constituer en vertu de l’article 101.0.3 de la Loi sur les mines (chapitre M-13.1).  

Rappelons que l’obligation de consultation et, s’il y a lieu, d’accommodement des communautés 
autochtones incombe au gouvernement du Québec, bien que certains aspects procéduraux de la 
consultation puissent être délégués à des tiers. Dans ce contexte, les démarches entreprises par 
l’initiateur auprès des communautés autochtones ne sauraient dégager le gouvernement du 
Québec de ses obligations en matière de consultation. L’objectif premier de l’initiateur est de 
réaliser une étude d’impact complète en documentant les usages que les Autochtones font du 
territoire et de ses ressources et en décrivant les impacts potentiels du projet sur ces usages. 

L’initiateur de projet peut communiquer avec la Direction générale de l’évaluation 
environnementale et stratégique du Ministère pour toute question sur les démarches qu’il prévoit 
entreprendre auprès des communautés autochtones. Des renseignements sur les Autochtones 
peuvent également être obtenus auprès du Secrétariat aux affaires autochtones. 
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Surveillance 
proposer un 
programme de 
surveillance 

 

Mesures d’urgence 
élaborer un plan 
préliminaire des 
mesures d’urgence 

 

 

Suivi 

proposer un 
programme de suivi 

Mise en contexte du projet 

• présenter l’initiateur  
• faire état des consultations tenues 
• expliquer le contexte et la raison d’être du projet  
• mentionner les aménagements et projets connexes 

Description du milieu récepteur 

• délimiter une zone ou des zones d’étude 
• décrire le milieu biophysique (écosystème) 
• décrire le milieu humain 

 

Description du projet et des variantes 

• déterminer les différentes variantes 
• sélectionner la ou les variantes à 

analyser (éléments discriminants) 
• décrire la ou les variantes sélectionnées 

Analyse des impacts de la variante ou des 
variantes sélectionnées 

• déterminer et évaluer les impacts 
• présenter les mesures d’atténuation  
• choisir la variante optimale 
• présenter une synthèse du projet 
• présenter les mesures de compensation 

PARTIE I – CONTENU DE L’ÉTUDE D’IMPACT 

Le contenu de l’étude d’impact se divise en plusieurs grandes étapes : la mise en contexte du 
projet, la description du milieu récepteur, la description du projet et de ses variantes de 
réalisation, l’analyse des impacts des variantes sélectionnées et le choix de la variante optimale, 
la gestion des risques d’accident, puis la présentation des programmes de surveillance et de suivi. 

Les flèches doubles au centre de la figure 1 montrent comment la description du milieu, celle du 
projet et l’analyse des impacts sont intimement liées et suggèrent une démarche itérative pour la 
réalisation de l’étude d’impact. L’envergure de l’étude d’impact est relative à la complexité du 
projet et des impacts appréhendés. 

FIGURE 1 : DÉMARCHE D’ÉLABORATION DE L’ÉTUDE D’IMPACT 

 

1 
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1. MISE EN CONTEXTE DU PROJET 

Cette section de l’étude vise à connaître les éléments qui sont à l’origine du projet. Elle 
comprend une courte présentation de l’initiateur et de son projet, la raison d’être du projet, un 
exposé de son contexte d’insertion ainsi que les résultats des consultations effectuées. Elle 
mentionne également les aménagements et les projets connexes. 

1.1 Présentation de l’initiateur 

L’étude présente l’initiateur du projet et, s’il y a lieu, ses consultants en spécifiant leurs 
coordonnées. Cette présentation inclut des renseignements généraux sur ses antécédents en 
relation avec le projet envisagé, et, le cas échéant, les grands principes de ses politiques en 
matière d’environnement et de développement durable. 

1.2 Consultations 

Si l’initiateur a tenu des consultations publiques, l’étude d’impact doit décrire le processus mis 
en œuvre pour comprendre les besoins, les points de vue et les préoccupations de la population. 
Outre les séances publiques d’information et de consultation, l’initiateur est incité à utiliser des 
méthodes comme des enquêtes par questionnaire, des entrevues individuelles ou de groupe ou 
des examens de la documentation, pour recueillir, de manière exhaustive, l’ensemble des 
préoccupations et des points de vue des individus, des groupes et des communautés concernés 
par un projet.  

L’étude d’impact présente donc les détails de la démarche de consultation (méthodes de 
consultation, mécanismes d’invitation, responsables de la consultation, règles de procédure, etc.) 
et les résultats obtenus. Elle doit faire état des préoccupations ou des impacts potentiels soulevés 
lors de ces consultations. Le cas échéant, elle doit décrire les ajustements apportés au projet au 
cours des phases de planification ou les mesures d’atténuation prévues pour répondre à ces 
préoccupations ou à ces impacts. L’étude doit aussi faire ressortir les principales résistances ou 
contraintes économiques, sociales et environnementales dont l’initiateur a dû tenir compte dans 
la planification de son projet. Enfin, l’étude d’impact indique, s’il y a lieu, les éléments de 
préoccupation des individus, des groupes ou des communautés consultés auxquels il n’a pu 
répondre. 

Si l’initiateur a consulté des communautés autochtones, l’étude d’impact doit également 
documenter la fréquentation et l’utilisation du territoire à l’étude par ces dernières, sur la base de 
l’information disponible ou recueillie lors des consultations. Il est à noter que tout renseignement 
obtenu d’une communauté sous réserve de la confidentialité ne doit pas être inclus dans l’étude 
d’impact. Ces renseignements doivent être présentés dans un document distinct et portant la 
mention « confidentiel ». 

1.3 Contexte et raison d’être du projet 

L’étude présente les coordonnées géographiques du projet et ses principales caractéristiques 
techniques et économiques, telles qu’elles apparaissent à l’étude de faisabilité définie par 
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l’Institut canadien des mines, de la métallurgie et du pétrole (ICM)2. Elle expose son contexte 
d’insertion et sa raison d’être. À cet égard, elle décrit la situation actuelle dans le secteur 
d’activité, énonce les objectifs liés au projet, explique les problèmes ou besoins motivant le 
projet et présente les contraintes ou exigences liées à sa réalisation. 

L’exposé du contexte d’insertion et de la raison d’être du projet doit permettre d’en dégager les 
enjeux environnementaux, sociaux et économiques, en tenant compte des contraintes techniques, 
à l’échelle locale et régionale, de même que nationale et internationale, s’il y a lieu. La liste 1 
énumère les principaux aspects à considérer dans cet exposé. 

LISTE 1 : INFORMATION UTILE POUR L'EXPOSÉ DU CONTEXTE ET DE LA RAISON D'ÊTRE 
DU PROJET 

− L’état de situation : historique du projet, problèmes à résoudre, besoins à combler, occasions 
d’affaires dans le secteur d’activité du projet, estimation des ressources et des réserves 
minérales; 

− les objectifs liés au projet; 

− les aspects favorables ou défavorables du projet par rapport aux problèmes ou besoins 
identifiés et aux objectifs poursuivis (avantages et inconvénients); 

− les intérêts et les principales préoccupations des parties concernées; 

− les contraintes environnementales, sociales et économiques majeures; 

− les exigences techniques et économiques concernant l’implantation et l’exploitation du 
projet, notamment en termes d’importance et de calendrier de réalisation ainsi qu’en terme de 
viabilité; 

− la liste des permis, droits et autorisations nécessaires à la réalisation du projet, conformément 
aux lois et règlements du Québec et du Canada; 

− les politiques et les grandes orientations gouvernementales en matière d’environnement, de 
gestion des ressources, d’énergie, de tourisme, de sécurité publique, etc.; 

− les ententes avec les communautés autochtones, s’il y a lieu; 

− les principaux enjeux perçus par l’initiateur. 

1.4 Aménagements et projets connexes 

L’étude d’impact fait mention de tout aménagement existant ou tout autre projet, en cours de 
planification ou d’exécution, susceptible d’influencer la conception ou les impacts du projet 
proposé. Les renseignements sur ces aménagements et projets doivent permettre de déterminer 
les interactions potentielles avec le projet proposé. 

                                                 
2   Normes de l’ICM sur les définitions - Pour les ressources minérales et réserves minérales, préparées par le 

Comité ad hoc de l'ICM sur les définitions des réserves, adoptées par le conseil de l’ICM le 27 novembre 2010. 
Disponible sur le site Web suivant :  
http://web.cim.org/UserFiles/File/CIM_DEFINITON_STANDARDS_FR_Nov_2010.pdf 

http://web.cim.org/UserFiles/File/CIM_DEFINITON_STANDARDS_FR_Nov_2010.pdf
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2. DESCRIPTION DU MILIEU RÉCEPTEUR 

Cette section de l’étude d’impact comprend la délimitation d’une ou de plusieurs zones d’étude 
ainsi que la description des composantes des milieux biophysique et humain pertinentes au 
projet. 

2.1 Délimitation de la zone d’étude 

L’étude d’impact détermine une zone d’étude et en justifie les limites. La portion du territoire 
englobée par cette zone doit être suffisante pour couvrir l’ensemble des activités projetées, y 
compris, si possible, les autres éléments nécessaires à la réalisation du projet (par exemple, les 
routes d’accès et les bancs d’emprunt ou les installations portuaires) et pour circonscrire 
l’ensemble des effets directs et indirects du projet sur les milieux biophysique et humain. Si 
nécessaire, la zone d’étude peut être composée de différentes aires délimitées selon les impacts 
étudiés. 

2.2 Description des milieux biophysique et humain 

Cette section comprend la description des composantes des milieux biophysique et humain des 
différentes zones d’étude présentées selon une approche écosystémique. 

La description des grands écosystèmes peut s’inspirer du Cadre écologique de référence du 
Québec, qu’on peut consulter sur le site Web du Ministère. La description comprend les facteurs 
géologique, topographique, hydrologique et climatique qui conditionnent l’écosystème ainsi que 
les principales espèces constituant l’écosystème en fonction de leur cycle vital (migration, 
alimentation, reproduction et protection). Cette description comprend également une analyse de 
l’importance de chaque écosystème répertorié en fonction notamment de sa valeur sur les plans 
écologique et social et de son degré de vulnérabilité et d’unicité. 

La description des écosystèmes est basée sur une revue de la littérature scientifique et de 
l’information disponible chez les organismes gouvernementaux, municipaux, autochtones ou 
autres. Si cette information n’est pas disponible ou si elle n’est plus représentative du milieu, 
l’initiateur réalise des inventaires en utilisant des méthodes scientifiques éprouvées qui prennent 
en compte notamment, le cycle de vie et les habitudes des espèces susceptibles d’être 
rencontrées. La description des inventaires doit inclure les renseignements nécessaires à leur 
compréhension et à leur interprétation (dates d’inventaire, auteur(s), méthodes utilisées, 
références scientifiques, plans d’échantillonnage, etc.). Dans le cas des espèces menacées ou 
vulnérables, cette information et les résultats détaillés, y compris les données brutes, doivent être 
présentés dans un document séparé et confidentiel. 

L’étude d’impact doit comprendre une cartographie de la zone d’étude présentant notamment les 
composantes des écosystèmes identifiés, les habitats fauniques définis selon le Règlement sur les 
habitats fauniques (chapitre C-61.1, r. 18) ainsi que toute aire protégée en vertu de ses 
caractéristiques. 

La description du milieu humain présente les principales caractéristiques sociales et culturelles 
des communautés locales concernées par le projet, dont les communautés autochtones, les 
relations entre ces communautés et le milieu naturel, l’usage qu’elles font des différents éléments 
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du milieu, en tenant compte des valeurs sociales, culturelles et économiques qu’elles leur 
attribuent, leurs perceptions à l’égard du projet, ainsi que les renseignements pertinents relatifs à 
l’état de santé de la population locale. 

La liste 2 énumère, à titre indicatif, les principales composantes susceptibles d’être décrites dans 
l’étude d’impact. Cette description doit être axée sur les composantes pertinentes en ce qui 
concerne les enjeux majeurs appréhendés et les impacts significatifs du projet et ne doit contenir 
que les données nécessaires à l’analyse des impacts. Ces composantes doivent être présentées en 
fonction des liens qui les unissent pour former l’écosystème. La sélection des composantes à 
étudier et la portée de leur description doivent également correspondre à leur importance ou leur 
valeur dans le milieu. L’étude précise les raisons et les critères justifiant le choix des 
composantes à prendre en considération. 

LISTE 2 :  PRINCIPALES COMPOSANTES DU MILIEU 

Milieu biophysique 

− Le relief, le drainage, la nature des sols et des dépôts de surface, les différentes lithologies, de 
même que les zones sensibles à l’érosion et aux mouvements de terrain; 

− la caractérisation des sols, y compris l’historique des activités réalisées sur le terrain; 

− le contexte hydrogéologique (qualité physicochimique des eaux souterraines, identification 
des formations aquifères, détermination de leur vulnérabilité et de leur importance, 
direction de l’écoulement); 

− les sédiments des milieux récepteurs; 

− le réseau hydrographique, les cours d’eau et les lacs, les plaines inondables, la qualité des 
eaux de surface; 

− le milieu aquatique, les milieux humides (marais, marécages, tourbières, etc.); 

− la végétation, notamment la présence de peuplements fragiles ou exceptionnels; 

− les espèces fauniques et floristiques et leurs habitats (cycles annuels et habitudes migratoires), 
en particulier les espèces menacées ou vulnérables ou susceptibles d'être ainsi désignées, les 
espèces exotiques envahissantes et les espèces qui revêtent une importance spécifique sur le 
plan social, économique, culturel ou scientifique; 

− la qualité de l’atmosphère (concentration actuelle des contaminants, odeurs présentes); 

− les conditions météorologiques locales (températures, précipitations et vents); 

− s’il y a lieu, les connaissances des communautés locales ou autochtones qui contribuent à 
mieux caractériser le milieu biophysique, sous réserve des ententes de confidentialité 
conclues avec ces dernières. 

Milieu humain 
− Les principales caractéristiques sociales et culturelles de la population concernée : 

• le profil démographique : la proportion d’hommes et de femmes, les catégories d’âge, la 
présence de communautés autochtones, les perspectives démographiques de la 
population concernée et les comparaisons avec d’autres communautés ou régions, la 
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présence de groupes vulnérables ou potentiellement vulnérables (notamment sur le plan 
de la santé physique et mentale ou en raison de caractéristiques socioéconomiques); 

• le contexte culturel : la culture réfère à un ensemble de valeurs, d’intérêts et de 
comportements qui sont partagés par les membres d’un groupe, d’une communauté ou 
d’une société et qui les distinguent par rapport à d’autres groupes (mode de vie, activités 
traditionnelles, solidarité, etc.); 

• la situation économique et les perspectives de développement : les taux d’activité, 
d’inactivité et de chômage, ainsi que les principaux secteurs d’activité (agriculture, 
forêt, industries, commerces, services, tourisme, chasse et pêche, etc.) et l’information 
particulière pertinente du milieu relative à la formation et à l’emploi. Ces données 
pourront être comparées à d’autres communautés ou régions. Les perspectives de la 
formation et de l’emploi doivent également être prises en compte; 

• la cohésion sociale (stabilité et force des liens sociaux à l’intérieur d’un groupe donné 
ou d’une communauté, elle peut aussi être illustrée par le sentiment d’appartenance à sa 
communauté); 

− les préoccupations, opinions et réactions des individus, des groupes et des communautés et, 
plus particulièrement, ceux et celles directement mises en cause, et les consultations 
effectuées par l’initiateur; 

− l’utilisation actuelle et prévue du territoire et de ses ressources conformément aux lois, 
règlements, politiques, orientations, schémas et plans provinciaux, régionaux et municipaux 
de développement et d’aménagement, de même qu’aux traités et ententes de nature publique 
conclues entre les gouvernements et les communautés autochtones :  

• les périmètres d’urbanisation, les concentrations d’habitations, les zones urbaines, le 
taux d’occupation des logements dans les municipalités de la zone d’étude locale et 
régionale, les projets de construction domiciliaire et de lotissement; 

• les zones commerciales, industrielles et autres, ainsi que les projets de développement; 
• les zones et les activités agricoles (bâtiments, ouvrages, cultures, élevages, etc.), le 

captage de l’eau aux fins de production, le drainage aux fins de contrôle de la nappe 
phréatique et la structure cadastrale; 

• les zones de pêche commerciale; 
• le milieu forestier, les aires sylvicoles et acéricoles; 
• les zones de villégiature, les activités récréatives et les équipements récréatifs existants 

et projetés (zones d’exploitation contrôlée, pourvoiries de chasse et pêche, terrains de 
golf, terrains de camping, pistes cyclables, parcs publics, sentiers de motoneige et de 
quad, etc.); 

• les aires protégées (exemples : parc national et réserve écologique) vouées à la 
protection et à la conservation; 

• les aires présentant un intérêt en raison de leurs aspects récréatifs, esthétiques, 
historiques, éducatifs et culturels; 

• les infrastructures de transport et de services publics (routes, systèmes de transport 
terrestre guidés, chemins de fer, aéroports, lignes électriques, aqueducs, égouts, 
gazoducs, oléoducs, sites d’enfouissement, etc.); 

• les infrastructures communautaires et institutionnelles (hôpitaux, écoles, garderies, etc.); 
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• les sources d’alimentation en eau potable en identifiant les ouvrages de captage d’eau de 
surface, les puits privés, les puits alimentant plus de vingt personnes, les puits 
municipaux et autres, ainsi que les aires d’alimentation et de protection autour de ces 
ouvrages; 

• les terres des réserves indiennes, les établissements indiens, les réserves à castor et les 
camps autochtones; 

• les territoires traditionnels autochtones identifiés comme tels dans les traités ou les 
ententes publiques conclus entre les gouvernements et les communautés autochtones, ou 
ceux qui font l’objet de négociations territoriales globales entre les gouvernements du 
Canada et du Québec et des communautés autochtones; 

• l’utilisation des ressources et des terres, y compris leur fréquentation par les 
communautés autochtones à des fins alimentaires, domestiques, rituelles ou sociales 
(chasse, pêche, piégeage, collecte de plantes médicinales, utilisation de sites sacrés, 
etc.); 

− le climat sonore, notamment :  
• les indices LAeq, 24 h et LAeq horaire aux points de relevés sonores (sous forme graphique). 

La localisation des points d’échantillonnage doit être représentative des zones sensibles 
(hôpitaux, écoles, secteurs résidentiels, espaces récréatifs) et tenir compte de la hauteur 
des bâtiments; 

• trois cartographies des isophones respectivement des indices LAeq diurne (de 7 h à 19 h), 
LAeq soirée (de 19 h à 22 h) et LAeq nocturne (de 22 h à 7 h). Les zones sensibles doivent être 
représentées sur ces cartographies; 

• toute information contextuelle pertinente pour l’interprétation des résultats aux points de 
relevé sonore, dont une caractérisation des pics de bruit la nuit (de 22 h à 7 h) précisant 
le nombre d’événements causant un bruit supérieur à 15 dB(A); 

– le patrimoine archéologique terrestre et submergé : les sites (y compris les sépultures et les 
sites paléontologiques), les secteurs et les zones à potentiel archéologique. Ces éléments 
doivent être déterminés dans le cadre d’une étude de potentiel; celle-ci pourra être suivie 
d’un inventaire et d’une fouille sur le terrain, si nécessaire; 

– le patrimoine culturel, bâti et paysager : les immeubles et les secteurs patrimoniaux, les 
monuments et sites historiques, les arrondissements historiques et naturels, etc. Ces éléments 
doivent être déterminés notamment par une documentation photographique qui permet 
d’évaluer l’impact visuel du projet; 

– les paysages, y compris les éléments et ensembles visuels d’intérêt local ou touristique, et les 
points de repère permettant de représenter le milieu. 

 

3. DESCRIPTION DU PROJET ET DES VARIANTES DE RÉALISATION 

Cette section de l’étude comprend la détermination des variantes de réalisation, la sélection, à 
l’aide de paramètres discriminants, de la variante ou des variantes sur lesquelles portera l’analyse 
détaillée des impacts et, enfin, la description de la ou des variantes sélectionnées. 
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3.1 Détermination des variantes 

L’étude d’impact présente les différentes variantes de la solution choisie pour répondre aux 
besoins à l’origine d’un projet, en considérant, le cas échéant, celles qui ont été proposées lors 
des consultations effectuées par l’initiateur. Les variantes proposées doivent refléter les enjeux 
majeurs associés à la réalisation du projet et aux préoccupations exprimées par la population. 
Elles doivent prendre en compte les besoins à combler, la préservation de la qualité de 
l’environnement ainsi que l’amélioration de l’efficacité économique et de l’équité sociale. De 
plus, elles doivent être analysées en tenant compte du potentiel d’émission de GES, de l’impact 
que pourraient avoir les changements climatiques et des stratégies d’adaptation aux changements 
climatiques réalisables. Ces variantes peuvent porter sur les principales technologies disponibles 
ou sur les emplacements éventuels. 

3.2 Sélection de la variante ou des variantes pertinentes au projet 

L’étude présente une comparaison des variantes présélectionnées en vue de retenir la ou les 
variantes qui se démarquent des autres. L’étude présente le raisonnement et les critères utilisés 
pour arriver au choix des variantes retenues. Ces critères doivent notamment permettre de 
vérifier la réponse aux éléments identifiés dans la raison d’être du projet et l’attention portée aux 
objectifs du développement durable. De plus, la considération des changements climatiques peut 
s’avérer déterminante dans le processus de sélection de la ou des variantes, notamment pour 
répondre aux objectifs de réduction des GES et d’adaptation aux changements climatiques. 
3.2.1 Sélection de la technologie 

L’étude présente les avantages et les inconvénients des principales technologies envisagées par 
l’initiateur, en tenant compte de la technologie qui semble répondre le mieux aux objectifs de 
développement durable, de réduction des émissions de GES et d’adaptation aux changements 
climatiques. Cette présentation comprend tant les technologies de production (méthodes 
d’extraction à ciel ouvert ou souterraine, méthodes de traitement du minerai, etc.) que les 
technologies se rapportant à l’atténuation ou à l’élimination des impacts (possibilités de 
recirculation des effluents, etc.). 

Elle présente ensuite les technologies privilégiées en exposant le raisonnement et les critères 
techniques, économiques et environnementaux justifiant ce choix. La méthode utilisée pour la 
sélection des technologies devra être clairement expliquée et comprendre les éléments suivants : 

− la capacité de satisfaire la demande (objectifs, besoins, occasions d’affaires); 

− la disponibilité et la faisabilité sur les plans technique et juridique; 

− la réalisation à des coûts qui ne compromettent pas la rentabilité économique du projet; 

− la capacité de limiter l’ampleur des impacts négatifs sur les milieux biophysique et humain 
en plus de maximiser les retombées positives. 

3.2.2 Sélection d’un emplacement pour les infrastructures 

En tenant compte de l’information recueillie lors de l’inventaire du milieu et, le cas échéant, des 
commentaires reçus lors des consultations auprès de la population et des communautés 
autochtones, l’initiateur effectue le choix de l’emplacement le plus pertinent à l’implantation des 
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infrastructures associées au projet parmi les emplacements possibles, en les comparant tant sur 
les plans environnemental et social que technique et économique. L’étude explique en quoi les 
emplacements choisis se distinguent nettement des autres emplacements envisagés et pourquoi 
ces derniers n’ont pas été retenus pour l’analyse détaillée des impacts. Le choix des 
emplacements tient compte notamment : 
 
− des contraintes physiques et hydrogéologiques (proximité d’un cours d’eau, topographie, 

niveau de contamination des sols et des eaux souterraines, capacité géotechnique, risques 
potentiels de mouvements des sols, potentiel d’infiltration souterraine, etc.); 

− de la vulnérabilité du milieu aux impacts des changements climatiques; 

− des contraintes techniques et financières (accessibilité, capacité d’accueil, présence de 
bâtiments ou d’équipements, disponibilité des services, modalités de raccordement aux 
réseaux, possibilité d’agrandissement, topographie, temps de rétention des eaux traitées, 
calendrier de réalisation, disponibilité de la main-d’œuvre, coûts, etc.); 

− de l’ampleur de certains impacts appréhendés (espèces menacées, milieux sensibles, 
proximité des résidences, sites d’intérêt pour les communautés autochtones, risques pour la 
santé et la sécurité, etc.); 

− de la répartition inéquitable des impacts et des bénéfices du projet pour la population; 

− de la conjoncture sociale et économique (préoccupations majeures, retombées économiques 
locales et régionales, sources d’emploi, etc.). 

3.3 Description de la variante ou des variantes sélectionnées 

L’étude décrit l’ensemble des caractéristiques connues et prévisibles associées à la variante 
sélectionnée ou, le cas échéant, à chacune des variantes retenues pour l’analyse détaillée des 
impacts. Cette description comprend les activités, les aménagements, les travaux et les 
équipements prévus pendant les différentes phases de réalisation du projet, de même que les 
installations et les infrastructures temporaires, permanentes et connexes. Elle présente aussi une 
estimation des coûts de chaque variante et fournit le calendrier de réalisation. 

La description doit couvrir l’ensemble du projet, de la construction des infrastructures jusqu’aux 
phases d’exploitation du gisement et de traitement du minerai, y compris les méthodes 
d’extraction et les procédés de concentration, en passant par le mode de gestion des résidus 
miniers, des rejets et autres matières résiduelles, notamment les matières dangereuses. Toutes les 
activités susceptibles de provoquer l’émission de contaminants dans l’environnement (y compris 
le bruit, les odeurs et les poussières) sont alors indiquées, décrites et localisées, de même que les 
moyens et les mécanismes prévus pour en atténuer l’impact. 

L’étude détermine et caractérise les rejets liquides, solides et gazeux provenant des procédés 
d’extraction et de traitement du minerai, tant pour les activités d’aménagement et de préparation 
du lieu que pour les activités en période de construction et d’exploitation. Elle présente des 
schémas de procédé simplifiés identifiant les intrants, les extrants, leurs modes de gestion et leurs 
points de rejet dans l’environnement. 

En outre, l’étude démontre la capacité du projet à respecter les normes, critères et exigences de 
rejet. À cette fin, et afin d’optimiser la gestion des rejets, le projet doit être conçu selon les 
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principes de conservation des ressources (eau, énergie, matières premières, etc.) en appliquant 
l’approche des « 3-RVE » (réduction à la source, réemploi, recyclage y compris par traitement 
biologique et épandage, autre opération de valorisation de matière, valorisation énergétique et 
élimination). Le niveau et l’efficacité des systèmes d’épuration sont établis en fonction des 
exigences des lois et des règlements en vigueur et complétés, s’il y a lieu, en fonction des 
caractéristiques spécifiques du milieu récepteur. La gestion de ces systèmes doit viser la 
réduction à la source, rechercher l’atteinte du rejet minimal et comprendre un programme 
d’amélioration continue. 

Lorsque les rejets, notamment les eaux et les résidus solides (matières résiduelles dangereuses ou 
non, etc.), sont gérés par un tiers, l’étude démontre que les équipements utilisés sont en mesure 
d’accepter ces rejets, et ce, en conformité avec les exigences gouvernementales. 

La liste 3 énumère les principales caractéristiques qui peuvent être décrites. Cette liste n’est pas 
nécessairement exhaustive et l’initiateur est tenu d’y ajouter tout autre élément pertinent. Entre 
autres, l’initiateur doit démontrer la représentativité de l’échantillonnage effectué sur le minerai, 
les stériles ou les résidus miniers, notamment en termes de potentiel de génération acide. Le 
choix des éléments à considérer dépend largement de la dimension et de la nature du projet ainsi 
que du contexte d’insertion du projet dans son milieu récepteur. 

LISTE 3 : PRINCIPALES CARACTÉRISTIQUES DU PROJET 

− Les coordonnées géographiques précises des principales composantes du projet; 

− le zonage, le plan d’affectation des terres publiques, la localisation cadastrale en vigueur des 
terrains touchés (lots, rangs, cantons, cadastre de paroisse, etc., et lots du cadastre du Québec 
en territoire rénové) et les municipalités touchées. Dans le cas des terres publiques, la 
localisation doit être effectuée au cadastre en vigueur (lots, rangs, cantons, cadastre de 
paroisse, etc., et lots du cadastre du Québec en territoire rénové) et, en son absence, à 
l’arpentage primitif, et le droit de propriété confirmé selon l’inscription au Registre du 
domaine de l’État; 

− le statut de propriété des terrains (terrains municipaux, parcs provinciaux ou fédéraux, 
réserves, propriétés privées, etc.), les droits de propriété et d’usage accordés (ou les 
démarches requises ou entreprises afin de les acquérir), les droits de passage et les servitudes; 

− le plan d’ensemble des composantes du projet à une échelle appropriée et une représentation 
de l’ensemble des aménagements et ouvrages prévus (plan en perspective, simulation 
visuelle, etc.), y compris, si possible, une photographie aérienne récente du secteur. 

Pour les phases d’aménagement et de construction 

− Les activités d’aménagement et de construction (déboisement, défrichage, brûlage, 
excavation, dynamitage, creusage, remblayage, extraction des matériaux d’emprunt, 
détournement de cours d’eau, traversée de cours d’eau, ouvrages de retenue d’eau, 
assèchement de parties de cours d’eau, enlèvement du sol arable, utilisation de machinerie 
lourde, déplacement de bâtiments, etc.); 

− les déblais et remblais (volumes, provenance, transport, entreposage, réutilisation et 
élimination); 
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− les eaux de ruissellement et les eaux de drainage (collecte, contrôle, dérivation et 
confinement); 

− les émissions atmosphériques (ponctuelles et diffuses); 

− les résidus solides (type, volume, lieux et modes d’élimination, etc.); 

− les installations de chantier et autres infrastructures temporaires (chemin d’accès, parcs pour 
la machinerie, points de raccordement aux réseaux ou au milieu récepteur, aires de stockage 
et d’expédition, installations sanitaires, hébergement du personnel, cafétéria, bureaux 
administratifs, stationnements, etc.). 

Pour la phase d’exploitation 

− Les installations et infrastructures permanentes (galeries, puits, rampes d’accès, concasseurs, 
usines de traitement, ouvrages de retenue d’eau, digues, aires d’accumulation de résidus 
miniers, haldes de mort-terrain et de minerai, unités de traitement des eaux, parcs ou garages 
pour la machinerie et les équipements) ainsi que les installations connexes (routières, 
ferroviaires, portuaires et aéroportuaires, amenées d’énergie, prises d’eau, aires de réception, 
de manipulation et d’entreposage, etc.). Les niveaux d’imperméabilité et la stabilité des 
ouvrages de retenue doivent entre autres être démontrés; 

− les procédés et équipements, ainsi que les schémas de procédé et les bilans de masse pour 
chacune des étapes de production et de gestion des rejets, notamment les schémas de 
circulation des eaux (de procédé, de refroidissement, sanitaires et pluviales) en relation avec 
les activités génératrices de contaminants; 

− le minerai et les autres matières premières (quantité, caractéristiques, programme de contrôle 
d’acceptation, transport, entreposage, etc.). Les fiches techniques des produits utilisés sont 
présentées lorsque disponibles; 

− les résidus miniers, y compris les stériles (quantité, types, caractéristiques minéralogiques, 
composition chimique, potentiel de génération acide, la mise en valeur, etc.); 

− pour chaque type d’activité (par exemple, les eaux de procédé, de refroidissement et de 
ruissellement, la production d’énergie et de vapeur), les rejets liquides, solides et gazeux 
(quantité et caractéristiques physiques et chimiques détaillées, localisation précise des points 
de rejet), le bruit, les odeurs, les émissions diffuses et les autres types de nuisance ainsi que 
les équipements et installations qui y sont associés (captage, épuration, traitement, 
dispersion, diffusion, élimination, contrôle, réception, entreposage, manipulation, etc.); 

− les modalités et mesures de protection des sols, des eaux de surface et souterraines, de 
l’atmosphère, de la faune et de leurs habitats (abat-poussières, bassins de rétention, 
confinement, etc.), y compris les mesures temporaires; 

− la quantité nette d’eau qui sera prélevée dans le milieu pour le projet ainsi que la source 
d’eau utilisée. 

Autres informations 

− Les mesures d’utilisation rationnelle et de conservation des ressources (réduction à la 
source, amélioration de l’efficacité d’utilisation et application des technologies de 
valorisation : réemploi, recyclage, compostage, etc.); 

− le calendrier de réalisation selon les différentes phases du projet; 



 

Ministère du Développement durable, de l’Environnement et de la Lutte contre les changements climatiques 
 

16 

− la durée des travaux (date et séquence généralement suivie); 

− la main-d’œuvre requise, l’origine des travailleurs, les horaires de travail et, s’il y a lieu, les 
conditions d’hébergement et de vie sur le site; 

− la durée de vie du projet et les phases futures de développement; 

− le plan de restauration prévu à la Loi sur les mines (chapitre M-13.1), en version 
préliminaire; ce plan peut comprendre, le cas échéant, les activités de terrassement (régalage, 
adoucissement des pentes excessives), de démolition des infrastructures, d’amendement, de 
recouvrement et de remise en végétation des aires exploitées, de même que la sécurisation 
des fosses à ciel ouvert et des puits d’accès. La restauration progressive du site, lorsque 
possible, est encouragée; 

− les caractéristiques du comité de suivi prévu à la Loi sur les mines (chapitre M-13.1), en 
version préliminaire : composition (nombre de membres et leur affiliation), mandats et 
objectifs, règles de fonctionnement, fréquence des réunions, modes de diffusion de 
l’information sur les activités du comité, etc.; 

− les coûts estimatifs du projet. 

4. ANALYSE DES IMPACTS DU PROJET 

Cette section porte sur la détermination et l’évaluation des impacts des variantes sélectionnées 
ou, le cas échéant, de la variante retenue, au cours des différentes phases de réalisation. Elle 
porte également sur la proposition de mesures destinées à atténuer ou à éliminer les impacts 
négatifs ou à compenser les impacts résiduels inévitables. De plus, cette section comporte, pour 
les cas où l’analyse des impacts porte sur plus d’une variante, une comparaison des variantes 
sélectionnées en vue du choix de la variante optimale. 

4.1 Détermination et évaluation des impacts 

L’initiateur détermine les impacts de la variante ou des variantes sélectionnées, pendant les 
phases de préparation, de construction et d’exploitation, et en évalue l’importance en utilisant 
une méthode et des critères appropriés. Il considère les impacts positifs et négatifs, directs et 
indirects sur l’environnement et, le cas échéant, les impacts cumulatifs, synergiques, différés et 
irréversibles liés à la réalisation du projet. 

L’évaluation de l’importance d’un impact dépend d’abord du changement subi par les 
composantes environnementales affectées. Ainsi, plus un impact est étendu, fréquent, durable ou 
intense, plus il sera important. L’impact doit être localisé à l’échelle de la zone d’étude, de la 
région ou de la province (par exemple, une perte de biodiversité). 

Quant aux impacts du projet sur le milieu humain, ils peuvent varier d’intensité en fonction des 
communautés ou des groupes concernés. Ces différences peuvent s’expliquer par l’influence de 
plusieurs facteurs individuels ou collectifs, notamment les déterminants de la santé, 
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l’acceptabilité sociale et la perception des risques, lesquels peuvent être pris en considération lors 
de l’évaluation des impacts sociaux du projet3. 

L’évaluation de l’importance d’un impact dépend aussi de la composante affectée, c’est-à-dire de 
sa valeur intrinsèque pour l’écosystème (sensibilité, unicité, rareté, réversibilité), de même que 
des valeurs sociales, culturelles, économiques et esthétiques attribuées à ces composantes par la 
population. Ainsi, plus une composante de l’écosystème est valorisée par la population, plus 
l’impact sur cette composante risque d’être important. Les préoccupations fondamentales de la 
population, notamment lorsque des éléments du projet constituent un danger pour la santé ou la 
sécurité ou présentent une menace pour le patrimoine culturel et archéologique terrestre et 
submergé, influencent aussi cette évaluation. De plus l’étude mentionne, le cas échéant, la 
reconnaissance formelle de la composante par un statut particulier qui lui a été attribué. 

Alors que la détermination des impacts se base sur des faits appréhendés, leur évaluation 
renferme un jugement de valeur. Cette évaluation peut, non seulement aider à établir des seuils 
ou des niveaux d’acceptabilité, mais également permettre de déterminer les critères d’atténuation 
des impacts ou les besoins en matière de surveillance et de suivi. 

L’étude décrit la méthode retenue, de même que les incertitudes ou les biais qui s’y rattachent. 
Les méthodes et techniques utilisées doivent être objectives, concrètes et reproductibles. Le 
lecteur doit pouvoir suivre facilement le raisonnement de l’initiateur pour déterminer et évaluer 
les impacts. À tout le moins, l’étude présente un outil de contrôle pour mettre en relation les 
activités du projet et la présence des ouvrages avec les composantes du milieu. Il peut s’agir de 
tableaux synoptiques, de listes de vérification ou de fiches d’impact. La mise en œuvre de 
mécanismes de participation citoyenne et la consultation de la littérature spécifique au type de 
projet visé (dont les études d’impacts de projets similaires) sont d’autres moyens qui permettent 
de déterminer et d’évaluer les impacts potentiels en fonction des différentes étapes du projet. 

La liste 4 énumère sommairement les impacts et les éléments auxquels l’initiateur doit porter 
attention dans l’étude d’impact. 

LISTE 4 :  PRINCIPAUX IMPACTS DU PROJET 

Milieu biophysique 

− Les effets sur la qualité des sols; 

− les perturbations des milieux aquatique et humide : les effets sur leur intégrité, sur 
l’écoulement des eaux, le régime des glaces et le régime sédimentaire; 

− les effets sur la qualité des eaux de surface et des eaux souterraines (particulièrement les eaux 
d’alimentation) et le potentiel des formations aquifères. Les effets sur la qualité des eaux de 
surface sont évalués en comparant la qualité des effluents liquides aux objectifs 
environnementaux de rejet (OER) calculés par le Ministère; ces objectifs sont établis par le 

                                                 
3  Pour en savoir plus sur ces facteurs et sur l’évaluation des impacts sociaux (rôles, objectifs, définitions, 

procédure, méthodes, etc.), l’initiateur de projet est invité à consulter le document Guide de soutien destiné au 
réseau de la santé : l’évaluation des impacts sociaux en environnement, disponible sur le site Web du Ministère. 

http://www.santecom.qc.ca/Bibliothequevirtuelle/INSPQ/9782550698067.pdf
http://www.santecom.qc.ca/Bibliothequevirtuelle/INSPQ/9782550698067.pdf
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Ministère en se basant sur le document Calcul et interprétation des OER pour les 
contaminants du milieu aquatique disponible sur le site Web du Ministère; 

− les effets sur la qualité de l’air : pour estimer les concentrations de contaminants retrouvées 
sur l’ensemble du territoire potentiellement touché par les émissions atmosphériques, 
l’initiateur effectue une modélisation de la dispersion atmosphérique des principaux 
contaminants à l’aide du guide produit par la Direction du suivi de l’état de l’environnement 
du Ministère. Il doit fournir des cartes à une échelle appropriée indiquant les courbes 
d’isoconcentration. L’initiateur pourra comparer les résultats de la modélisation aux critères 
de la qualité de l’air élaborés par cette direction; 

− les effets du projet sur les grands enjeux de nature atmosphérique, notamment sur les 
changements climatiques et sur le bilan de GES; 

− les effets sur la végétation, la faune et ses habitats, les espèces menacées ou vulnérables ou 
susceptibles d’être ainsi désignées, ou encore sur les espèces qui revêtent une importance 
spécifique sur le plan social, économique, culturel ou scientifique; 

− les effets du projet sur la biodiversité. 

Milieu humain 

− Les impacts sociaux de l’ensemble du projet, notamment les changements potentiels du profil 
démographique, du profil culturel et de la situation économique de la population concernée. 
Ces changements peuvent affecter la réalisation des activités de la vie quotidienne (vie 
communautaire, emploi, utilisation du territoire, éducation, sports et loisirs, relations 
sociales, déplacements, habitation, etc.) ou la qualité de vie par la perte d’espaces naturels ou 
récréatifs; 

− les impacts potentiels sur la santé publique en considérant notamment les concentrations ou 
charges de contaminants (dans l’eau, l’air et, le cas échéant, les sols) auxquelles la population 
pourrait être exposée. Ces impacts sont estimés en fonction de critères basés sur des 
considérations de santé publique en tenant compte du bruit de fond existant dans le milieu 
récepteur. En ce qui concerne les risques pour la santé publique, un niveau approprié 
d’analyse doit être utilisé. Si des préoccupations particulières sont exprimées, des études 
supplémentaires, telle une évaluation de risque complète, peuvent être demandées afin de 
caractériser le risque avec plus d’exactitude; 

− les nuisances causées par le bruit, les odeurs, les poussières et l’augmentation de la 
circulation routière, s’il y a lieu, durant les phases de construction et d’exploitation; 

− les impacts sur l’utilisation actuelle et prévue du territoire, principalement les périmètres 
d’urbanisation, les périmètres de protection des ouvrages de captage d’eau souterraine et les 
affectations agricoles, sylvicoles, résidentielles, commerciales, industrielles, institutionnelles 
et touristiques; 

− les impacts sur les infrastructures de services publics, communautaires et institutionnels, 
actuelles et projetées, telles que les routes, les lignes et les postes électriques, les prises 
d’eau, les hôpitaux, les écoles, les services de garde, les services d’hébergement, les parcs et 
les autres sites naturels, les pistes cyclables et les autres équipements récréatifs, les services 
de protection publique, etc.; 
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− les effets appréhendés sur la vocation agricole et forestière du territoire adjacent au projet, les 
cultures, les animaux de ferme; 

− les effets sur la superficie des lots et les marges de recul avant des bâtiments, la modification 
des accès aux bâtiments, la destruction des lotissements existants, le morcellement de 
propriétés et le déplacement ou l’expropriation de bâtiments; 

− la modification du climat sonore de la zone d’étude, notamment : 

• les estimations des indices Leq, 24 h et Leq horaire aux points de relevés sonores (sous forme 
graphique). La localisation des points d’échantillonnage doit couvrir des zones sensibles 
les plus susceptibles de subir les impacts les plus importants (hôpitaux, écoles, 
résidentiel, espaces récréatifs) et tenir compte de la hauteur des bâtiments; 

• trois cartographies des isophones estimés, des indices Leq diurne (de 7 h à 19 h), Leq soirée (de 19 h à 

22 h) et Leq nocturne (de 22 h à 7 h) pour toute la zone d’étude, au début et dix ans après le début 
de l’exploitation du projet. Les zones sensibles doivent être représentées sur ces 
cartographies; 

• un tableau indiquant la localisation des bâtiments dépassant les critères de qualité à 
respecter (avant atténuation), de même que le niveau de ces dépassements; 

− les retombées économiques associées à l’aménagement et à l’exploitation des installations. 
Les impacts économiques peuvent comprendre les prix et salaires, les possibilités d’emploi 
ou de contrats aux niveaux local et régional, la répartition des revenus, le développement de 
services connexes, la valeur des terres et des propriétés, la base de taxation et les revenus des 
gouvernements locaux; 

− les effets (directs et indirects) associés à la création d’emplois, tels que le développement des 
connaissances et des compétences chez les travailleurs, l’amélioration de la qualité de vie et 
du bien-être des travailleurs et de leur famille, l’augmentation du pouvoir d’achat, les 
impacts associés à l’afflux de travailleurs provenant de l’extérieur (ex. : pression sur le 
milieu résidentiel et les services), etc.; 

− les impacts sur les communautés autochtones, notamment sur la pratique des activités 
traditionnelles à des fins alimentaires, domestiques, rituelles ou sociales (chasse, pêche, 
piégeage, collecte de plantes médicinales, utilisation de sites sacrés, etc.); 

− les impacts sur la cohésion sociale (tensions et conflits sociaux suscités par le projet ou, à 
l’inverse, renforcement des liens sociaux par la mobilisation communautaire) et les 
conséquences psychosociales associées à ce type d’impacts (sentiments de colère, de fierté, 
d’impuissance, d’insécurité, d’isolement, etc.); 

− les impacts psychosociaux4 associés à des sources d’impacts majeures telles que les 
relocalisations résidentielles involontaires, s’il y a lieu, les nuisances vécues ou ressenties par 
les résidents à proximité (ex. : bruit, vibrations, poussières, odeurs, etc.) et la perception des 
risques pour leur santé et leur sécurité; 

                                                 
4  Les impacts psychosociaux renvoient aux conséquences (réactions ou actions), qu’elles soient positives ou 

négatives, résultant de la perception qu’ont les personnes et les groupes sociaux d’un projet (satisfaction, bien-
être, soulagement, stress, anxiété, colère, comportements de fuite ou d’évitement, fatigue, insomnie, dépression, 
etc.). 
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− les impacts sur le patrimoine archéologique terrestre ou submergé : les sites (y compris les 
sépultures et les sites paléontologiques), les secteurs et les zones à potentiel archéologique; 

− les impacts sur le patrimoine culturel, bâti et paysager : les sites, immeubles et monuments 
d’intérêt historique et culturel, les lieux sacrés et les sites d’utilisation communautaire; 

− les effets sur l’environnement visuel (introduction de nouveaux éléments dans le champ 
visuel et changement de la qualité esthétique du paysage). 

 

4.2 Atténuation des impacts 

L’atténuation des impacts vise la meilleure intégration possible du projet aux milieux 
biophysique et humain. À cet égard, l’étude précise les mesures prévues aux différentes phases 
de réalisation pour éliminer les impacts négatifs associés au projet ou pour réduire leur intensité, 
de même que les mesures prévues pour favoriser ou maximiser les impacts positifs. L’étude 
présente une évaluation de l’efficacité des mesures d’atténuation proposées et fournit une 
estimation de leurs coûts. 

Les mesures d’atténuation suivantes peuvent, par exemple, être considérées : 

− l’intégration visuelle des infrastructures; 

− le choix des périodes de travaux de construction (zones et périodes sensibles pour la faune 
terrestre et aquatique, pêche, récréation, etc.); 

− le choix des itinéraires pour le transport et des horaires afin d’éviter les accidents et les 
nuisances (bruit, poussières, congestion aux heures de pointe, perturbation du sommeil et des 
périodes de repos, etc.); 

− l’atténuation du bruit pour les populations avoisinantes; 

− le mode et l’efficacité du traitement des effluents liquides et des émissions atmosphériques; 

− les modalités et mesures de protection des sols, des rives, des eaux de surface et souterraines, 
de la flore, de la faune et de leurs habitats, y compris les mesures temporaires; 

− les mesures d’adaptation prévues pour atténuer les impacts des changements climatiques5 sur 
le projet ou le milieu d’implantation;    

− la restauration du couvert végétal des sites altérés et l’aménagement paysager des zones 
adjacentes; 

− les précautions prises pour limiter l’introduction et la propagation d’espèces exotiques 
envahissantes; 

− l’utilisation de résidus miniers ou de stériles dans les opérations de remblayage; 

                                                 
5 Afin d’en connaître davantage sur les changements climatiques, leurs impacts appréhendés ainsi que les 

solutions d’adaptation à privilégier, l’initiateur de projet peut consulter les travaux d’Ouranos à l’adresse 
suivante : www.ouranos.ca 

file://PROD.LOCAL/SS/00DI/DOCUM/SUPPORT/Directives%20sectorielles/R%C3%A9vision%202016/Versions%20finales/www.ouranos.ca
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− la restauration progressive, pendant l’exploitation, des haldes de mort-terrain et de stériles 
ainsi que du parc à résidus miniers;  

− l’utilisation du mort-terrain dans la restauration de sites désaffectés; 

− les modalités de réaménagement des haldes de stériles et de mort-terrain et la stabilisation de 
celles-ci afin de lutter contre l’érosion; 

− la mise en valeur des installations désaffectées ou réaménagées (habitats fauniques ou 
autres); 

− la récupération de certains équipements et aménagements; 

− la mise en œuvre d’un programme de recrutement et de formation pour favoriser l’embauche 
d’une main-d’œuvre locale et régionale, autochtone et non autochtone; 

− l’attribution de certains contrats aux entreprises locales et régionales; 

− la construction d’unités résidentielles ou d’un campement pour loger les travailleurs 
provenant de l’extérieur afin d’atténuer la pression exercée sur le milieu résidentiel local; 

− la mise sur pied d’un système de réception et de traitement des plaintes et commentaires de la 
population (ligne téléphonique, site Web, registre, bureau d’information, etc.); 

− la mise en œuvre d’un programme d’information et de consultation durant les différentes 
phases de réalisation du projet (séances d’information, journées portes ouvertes, ateliers de 
discussion, communiqués de presse, site Web, etc.); 

− les mesures retenues pour atténuer les effets négatifs potentiels du projet sur l’utilisation du 
territoire et des ressources par les communautés autochtones et, s’il y a lieu, les 
préoccupations des communautés qui n’ont pu être résolues; 

− les mesures en cas de cessation temporaire ou définitive des activités. 

S’il y a lieu, des mesures d’atténuation spécifiques à la construction de routes et de lignes 
électriques ou à l’implantation de campements devront être proposées dans l’étude d’impact. 

4.3 Choix de la variante  

Lorsque l’analyse des impacts porte sur plus d’une variante, l’étude présente un bilan comparatif 
des variantes sélectionnées en vue de retenir la meilleure. L’étude présente alors les critères 
utilisés à l’appui du choix effectué. Tout en répondant aux besoins identifiés, la variante retenue 
devrait être celle qui est la plus acceptable relativement aux objectifs du développement durable, 
de réduction des émissions de GES et d’adaptation aux changements climatiques. Elle doit 
présenter des avantages par rapport aux autres variantes sur les plans de la préservation de la 
qualité de l’environnement, de l’amélioration de l’équité sociale et de l’efficacité économique.  

4.4 Compensation des impacts résiduels 

À la suite du choix de la variante, l’initiateur détermine les mesures de compensation des impacts 
résiduels, c’est-à-dire les impacts qui subsistent après l’application des mesures d’atténuation, 
tant pour le milieu biophysique que pour les citoyens et les communautés touchés. La perte 
d’habitats en milieu aquatique ou humide pourrait notamment être compensée par la création ou 
l’amélioration d’habitats équivalents. Les possibilités de réutilisation des équipements ou des 
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installations temporaires à des fins publiques ou communautaires pourraient être considérées 
comme mesures compensatoires, tout comme la mise en réserve pour utilisation future de 
certains résidus de construction tels que la végétation coupée, les matériaux de déblais ou tout 
autre résidu. 

4.5 Synthèse du projet 

L’initiateur présente une synthèse du projet en mettant l’accent sur les principaux enjeux liés à sa 
réalisation. Cette synthèse rappelle les modalités de réalisation du projet et le mode 
d’exploitation prévu. Elle présente les principaux impacts du projet et les mesures d’atténuation 
qui en découlent. Elle illustre la manière dont sa réalisation répond aux besoins initialement 
soulevés et tient compte des objectifs du développement durable que sont la préservation de la 
qualité de l’environnement, l’amélioration de l’équité sociale et l’amélioration de l’efficacité 
économique. Un tableau présentant l’ensemble des mesures d’atténuation et de compensation, de 
même que tout autre engagement, devrait également être inclus dans la synthèse. 

5. GESTION DES RISQUES D’ACCIDENT 

Certains projets miniers peuvent être à l’origine d’accidents dont les conséquences pourraient 
excéder les frontières du projet. L’étude d’impact nécessite donc une analyse des risques 
d’accidents technologiques majeurs pour ces projets. Dans tous les cas, l’étude décrit les mesures 
de sécurité et présente un plan préliminaire des mesures d’urgence pour les phases de 
construction et d’exploitation. 

5.1 Risques d’accidents technologiques 

L’analyse des risques d’accidents technologiques majeurs repose sur l’identification des dangers 
(dangerosité des produits, défaillances des systèmes, sources de bris, etc.) à partir desquels des 
scénarios d’accidents sont établis. Un bilan des accidents passés (depuis environ cinq ans) pour 
des projets similaires, ou à défaut, dans des exploitations utilisant des procédés similaires, fournit 
des informations supplémentaires pour l’établissement de ces scénarios. Toutes les activités 
reliées au projet (manutention, exploitation, transport, etc.) doivent être considérées. Une 
attention particulière doit être portée au risque de rupture de digues, s’il y a lieu.  

Si l’analyse démontre que le projet n’est pas susceptible d’engendrer des accidents 
technologiques majeurs, l’initiateur se contente d’utiliser les informations recueillies 
précédemment dans le cadre de sa planification d’urgence. De manière à démontrer l’absence de 
potentiel d’accidents technologiques majeurs, l’initiateur peut utiliser le concept de « scénario 
normalisé » proposé par le Ministère6. 

Si l’initiateur ne peut pas démontrer l’absence de potentiel d’accidents technologiques majeurs, il 
continue l’analyse de risques en considérant en détail les dangers et les scénarios d’accidents qui 
en découlent afin d’en établir les conséquences et les risques associés. 

                                                 
6  MENV 2000. Guide : Analyse de risques d’accidents technologiques majeurs, document de travail, mai 2000, 

mis à jour juin 2002. 
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L’analyse identifie les éléments sensibles du milieu pouvant être affectés d’une façon telle, lors 
d’un accident, que les conséquences pourraient être importantes ou augmentées (quartiers 
résidentiels, hôpitaux, sites naturels d’intérêt particulier, zonage, etc.). 

L’analyse de risques comprend alors l’estimation des conséquences liées aux scénarios 
d’accidents. Cette étape a pour but de définir les zones à l’intérieur desquelles la sécurité des 
populations environnantes et l’intégrité de l’environnement (naturel et humain) pourraient être 
affectées, ainsi que la présence d’éléments sensibles identifiés précédemment. Ces informations 
sont retenues pour la planification d’urgence.  

Lorsqu’il y a des éléments sensibles dans les zones pouvant être affectées, l’analyse comporte en 
plus une estimation des fréquences d’occurrence afin d’établir les risques liés au projet. Les 
risques sont alors indiqués selon leur position géographique en fonction de l’emplacement du site 
minier ou de l’usine. Une discussion quant aux résultats de l’analyse de risques est présentée. 

Les mesures de sécurité (par exemple, les digues de rétention, les distances de sécurité) ayant 
une influence sur les conséquences potentielles ou les risques associés aux scénarios d’accidents 
retenus doivent être présentées et discutées avec l’analyse de ces scénarios. 

L’étude présente une analyse sommaire des événements externes susceptibles de provoquer des 
accidents technologiques majeurs sur l’emplacement du projet. Tant les éléments ou événements 
d’origine naturelle (inondation, séisme, etc.) qu’humaine (usine voisine, déraillement de trains, 
écrasement d’avion, etc.) y sont considérés. Ces informations sont intégrées dans la planification 
des mesures d’urgence. 

L’initiateur effectue l’analyse des risques technologiques selon les règles de l’art. Il justifie 
l’utilisation de données, de formules et d’hypothèses de calculs, explique les limites de la 
méthode retenue et les incertitudes entourant les résultats, et indique toutes les références. 
L’analyse tient compte des lois, des règlements et des codes de pratiques auxquels doit se 
conformer la mine ou l’usine projetée. 

Si le projet comprend la construction de digues ou de barrages assujettis à la Loi sur la sécurité 
des barrages (chapitre S-3.1.01), l’initiateur doit présenter les démarches réalisées auprès du 
Centre d’expertise hydrique du Québec (CEHQ) afin de s’assurer que ses ouvrages sont 
conformes à la Loi sur la sécurité des barrages et à la Loi sur le régime des eaux (chapitre R-13). 
Il doit indiquer le classement des ouvrages de retenue et le niveau de conséquence de rupture qui 
ont été attribués à ses ouvrages par le CEHQ. Il doit également présenter les normes de sécurité 
et les exigences requises par la Loi sur la sécurité des barrages qui concernent ces ouvrages. 

5.2 Mesures de sécurité 

L’étude décrit les mesures de sécurité prévues pour les lieux d’exploitation, y compris les 
installations connexes localisées à l’extérieur de l’emplacement principal. Entre autres, elle 
décrit les éléments suivants : 

− les limitations d’accès aux emplacements; 

− les installations de sécurité et mesures de prévention (systèmes de surveillance, d’arrêt 
d’urgence, de lutte contre les incendies, cheminées de ventilation et de sécurité, extincteurs 
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automatiques, présence de groupes électrogènes d’urgence, détecteurs de fuite, alarmes de 
haut niveau, bassin de rétention, distances de sécurité, etc.); 

− les moyens d’entreposage de produits en fonction de leur dangerosité. 

5.3 Plan préliminaire des mesures d’urgence 

L’étude présente deux plans préliminaires des mesures d’urgence prévues afin de réagir 
adéquatement en cas d’accident, le premier pour la période de construction et le second pour la 
période d’exploitation. Ces plans exposent les principales actions envisagées pour faire face aux 
situations d’incident ou d’accident, de même que les mécanismes de transmission de l’alerte. Ils 
décrivent le lien avec les autorités municipales et, le cas échéant, leur articulation avec le plan 
des mesures d’urgence des municipalités concernées. 

De façon générale, un plan de mesures d’urgence inclut les éléments suivants : 

− une table des matières; 

− une description des scénarios d’accidents retenus pour la planification et de leurs 
conséquences (quantité ou concentration de contaminants émis, radiations thermiques, 
surpressions, zones touchées, etc.); 

− une liste téléphonique des personnes ou organismes clés (numéros 24 heures) avec la 
structure d’alerte : policiers et pompiers, municipalité, Urgence-Environnement, ambulances 
et médecins, récupérateurs, dirigeants de l’entreprise, autres ressources s’il y a lieu; 

− l’organigramme du personnel de l’entreprise ayant un rôle à jouer dans le ou les plans 
d’action avec la description des rôles et responsabilités de chacun;  

− la liste du matériel d’intervention sur place ou rapidement disponible ainsi que ses 
caractéristiques, les volumes notamment;  

− un plan d’évacuation interne, s’il y a lieu; 

− un plan détaillé des installations en fonction des mesures d’urgence et des plans d’action 
proposés (localisation des substances dangereuses, des systèmes d’extinction, sorties 
d’évacuation, etc.);  

− le programme de formation des employés concernant l’application des plans d’action;  

− une copie des ententes prises avec d’autres organismes en vue de l’application des plans 
d’action;  

− un plan d’action détaillé (scénario d’intervention minute par minute) pour le scénario 
alternatif identifié dans l’analyse de risques comme celui ayant les conséquences les plus 
étendues; 

− les moyens prévus pour alerter efficacement les populations risquant d’être affectées, en 
concertation avec les organismes municipaux et gouvernementaux concernés (transmission 
de l’alerte aux pouvoirs publics); 

− les modes de communication avec l’organisation de sécurité civile externe; 

− les mesures de protection à envisager pour protéger la population des zones susceptibles 
d’être touchées; 
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− les modalités de mise à jour du plan d’urgence, y compris la liste de distribution. 
L’initiateur est invité à consulter les différentes publications sur la préparation des plans de 
mesures d’urgence, dont celles de l’Association canadienne de normalisation et de la CSST7. Un 
plan final de mesures d’urgence comprenant des scénarios minute par minute pour chaque type 
d’accident majeur envisagé devra être complété par l’initiateur avant le début de l’exploitation de 
son projet. 

6. SURVEILLANCE ENVIRONNEMENTALE 

La surveillance environnementale est réalisée par l’initiateur de projet et elle a pour but de 
s’assurer du respect :  

− des mesures proposées dans l’étude d’impact, y compris les mesures d’atténuation ou de 
compensation; 

− des conditions fixées dans le décret gouvernemental; 

− des engagements de l’initiateur prévus aux autorisations ministérielles; 

− des exigences relatives aux lois et règlements pertinents. 

La surveillance environnementale concerne aussi bien la phase de construction que les phases 
d’exploitation, de fermeture ou de démantèlement du projet. Le programme de surveillance peut 
permettre, si nécessaire, de réorienter les travaux et éventuellement d’améliorer le déroulement 
de la construction et de la mise en place des différents éléments du projet. 

L’initiateur de projet doit proposer dans l’étude d’impact un programme préliminaire de 
surveillance environnementale. Ce programme préliminaire sera complété, le cas échéant, à la 
suite de l’autorisation du projet. Ce programme décrit les moyens et les mécanismes mis en place 
pour s’assurer du respect des exigences légales et environnementales. Il permet de vérifier le bon 
fonctionnement des travaux, des équipements et des installations et de surveiller toute 
perturbation de l’environnement causée par la réalisation, l’exploitation, la fermeture ou le 
démantèlement du projet. 

Le programme de surveillance environnementale doit notamment comprendre :  

− la liste des éléments nécessitant une surveillance environnementale; 

− l’ensemble des mesures et des moyens envisagés pour protéger l’environnement; 

− les caractéristiques du programme de surveillance, lorsque celles-ci sont prévisibles 
(exemples : localisation des interventions, protocoles prévus, liste des paramètres mesurés, 
méthodes d’analyse utilisées, échéancier de réalisation, ressources humaines et financières 
affectées au programme); 

                                                 
7  Norme CAN/CSA-Z731-03 et Guide Planification des mesures d’urgence pour assurer la sécurité des 

travailleurs, Guide d’élaboration d’un plan de mesures d’urgence à l’intention de l’industrie, CSST 1999. 
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− un mécanisme d’intervention en cas de non-respect des exigences légales et 
environnementales ou des engagements de l’initiateur; 

− les engagements de l’initiateur quant au dépôt des rapports de surveillance (nombre, 
fréquence et contenu); 

− les engagements de l’initiateur de projet quant à la diffusion des résultats de la surveillance 
environnementale à la population concernée. 

7. SUIVI ENVIRONNEMENTAL 

Le suivi environnemental est effectué par l’initiateur de projet et il a pour but de vérifier, par 
l’expérience sur le terrain, la justesse de l’évaluation de certains impacts et l’efficacité de 
certaines mesures d’atténuation ou de compensation prévues à l’étude d’impact et pour lesquelles 
subsiste une incertitude. Le suivi environnemental peut porter autant sur le milieu biophysique 
que sur le milieu humain, et notamment sur certains indicateurs de développement durable 
permettant de suivre, pendant l’exploitation du projet, l’évolution d’enjeux identifiés en cours 
d’analyse. 

Les connaissances acquises lors des programmes de suivi environnemental antérieurs peuvent 
être utilisées non seulement pour améliorer les prévisions et les évaluations relatives aux impacts 
des nouveaux projets de même nature, mais aussi pour mettre au point des mesures d’atténuation 
et éventuellement réviser les normes, directives ou principes directeurs relatifs à la protection de 
l’environnement. 

L’initiateur doit proposer dans l’étude d’impact un programme préliminaire de suivi 
environnemental. Ce programme préliminaire sera complété, le cas échéant, à la suite de 
l’autorisation du projet. Ce programme doit notamment contenir les éléments suivants : 

− les raisons d’être du suivi, y compris une liste des éléments nécessitant un suivi 
environnemental; 

− la durée minimale du programme de suivi, ses objectifs et les composantes visées par le 
programme (exemples : valider l’évaluation des impacts, apprécier l’efficacité des mesures 
d’atténuation pour les composantes eau, air, sol, etc., ou les composantes du milieu humain, 
telles que l’utilisation du territoire, le paysage, les nuisances, etc.); 

− le nombre d’études de suivi prévues ainsi que leurs caractéristiques principales (protocoles et 
méthodes scientifiques envisagés, liste des paramètres à mesurer et échéancier de réalisation 
projeté);  

− les modalités concernant la production des rapports de suivi (nombre, fréquence et format); 
− le mécanisme d’intervention mis en œuvre en cas d’observation de dégradation imprévue de 

l’environnement; 
− les engagements de l’initiateur de projet quant à la diffusion des résultats du suivi 

environnemental à la population concernée. 
L’initiateur de projet produit un ou des rapports de suivi conformément aux modalités du 
document intitulé : Le suivi environnemental : Guide à l’intention de l’initiateur de projet 
disponible sur le site Web du Ministère. 
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PARTIE II – PRÉSENTATION DE L’ÉTUDE D’IMPACT 

Cette deuxième partie de la directive présente certains éléments méthodologiques à considérer 
dans la préparation de l’étude d’impact, ainsi que les exigences techniques relatives à la 
production du rapport. Elle comporte également un rappel de certaines exigences réglementaires 
qui pourraient s’appliquer.  

1. CONSIDÉRATIONS D’ORDRE MÉTHODOLOGIQUE 

L’étude d’impact doit être présentée de façon claire et concise et se limiter aux éléments 
pertinents à la bonne compréhension du projet et de ses impacts. Ce qui peut être schématisé ou 
cartographié doit l’être, et ce, à des échelles appropriées. Les méthodes et les critères utilisés 
doivent être présentés et expliqués en faisant mention, lorsque cela est possible, de leur fiabilité, 
de leur degré de précision et des limites de leur interprétation. Toute information facilitant la 
compréhension ou l’interprétation des données, telles les méthodes d’inventaire, devrait être 
fournie dans une section distincte de manière à ne pas alourdir le texte. 

En ce qui concerne la description du milieu, on doit retrouver les éléments permettant d’en 
évaluer la qualité (localisation des stations d’inventaire et d’échantillonnage, dates d’inventaire, 
techniques utilisées et limitations). Les sources de renseignements doivent être données en 
référence. Le nom, la profession et la fonction des personnes qui ont contribué à la réalisation de 
l’étude d’impact doivent être indiqués. Cependant, outre pour nommer ces personnes, l’initiateur 
du projet est tenu de respecter les exigences de la Loi sur l’accès aux documents des organismes 
publics et sur la protection des renseignements personnels (chapitre A-2.1) et de la Loi sur la 
protection des renseignements personnels dans le secteur privé (chapitre P-39.1) et il doit éviter 
d’inclure de tels renseignements dans l’étude d’impact. 

Autant que possible, l’information doit être synthétisée et présentée sous forme de tableau et les 
données (tant quantitatives que qualitatives) soumises dans l’étude d’impact doivent être 
analysées à la lumière de la documentation appropriée. 

2. CONFIDENTIALITÉ DE CERTAINS RENSEIGNEMENTS ET DONNÉES 

Dans le cadre de la procédure d’évaluation et d’examen des impacts sur l’environnement, à la 
phase de participation du public, le Ministère transmet l’étude d’impact et tous les documents 
présentés par l’initiateur à l’appui de sa demande au BAPE, et ce, en vertu de l’article 12 du 
Règlement sur l’évaluation et l’examen des impacts sur l’environnement (RÉEIE). 

Par ailleurs, l’article 31.8 de la Loi sur la qualité de l’environnement stipule que : « Le ministre 
peut soustraire à une consultation publique des renseignements ou données concernant des 
procédés industriels et prolonger, dans le cas d’un projet particulier, la période minimale de 
temps prévu par règlement du gouvernement pendant lequel on peut demander au ministre la 
tenue d’une audience ». 

En conséquence, lorsque l’initiateur d’un projet transmet au Ministère des renseignements ou des 
données concernant des procédés industriels et qu’il juge que ceux-ci sont de nature 
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confidentielle, il doit soumettre une demande au ministre pour les soustraire à la consultation 
publique. Une telle demande doit être appuyée des deux démonstrations suivantes : 

− démontrer qu’il s’agit de renseignements ou données concernant un procédé industriel; 

− démontrer en quoi ces renseignements sont confidentiels et quel préjudice subirait l’initiateur 
si ces renseignements ou données étaient divulgués. 

Il est recommandé à l’initiateur de placer ces renseignements et données dans un document 
séparé de l’étude d’impact et clairement identifié comme étant jugé de nature confidentielle. 

Avant l’étape de la consultation publique du dossier, le ministre indiquera à l’initiateur du projet 
s’il se prévaut ou non des pouvoirs que lui confère à ce sujet l’article 31.8 de la Loi pour 
soustraire ces renseignements ou données à la consultation publique. 

3. EXIGENCES RELATIVES À LA PRODUCTION DU RAPPORT 

Lors du dépôt de l’étude d’impact, l’initiateur doit fournir au ministre des copies du dossier 
complet (article 5 du REEIE) en version papier et sur support informatique (format PDF), selon 
les indications de la lettre qui accompagne la directive. Les addendas produits à la suite des 
questions et commentaires du Ministère doivent également être fournis en copies papier et sur 
support informatique. Afin de faciliter le repérage de l’information et l’analyse de l’étude 
d’impact, l’information comprise dans les copies sur support électronique doit être présentée 
comme il est décrit dans le document intitulé : Dépôt des documents électroniques de l’initiateur 
de projet, produit par le BAPE. 

Puisque l’étude d’impact doit être mise à la disposition du public pour information, l’initiateur 
doit aussi fournir, dans un document séparé de l’étude d’impact, un résumé vulgarisé des 
éléments essentiels et des conclusions de cette étude (article 4 du RÉEIE), ainsi que tout autre 
document nécessaire pour compléter le dossier. Ce résumé inclut un plan général du projet et un 
tableau ou un schéma synthétisant les impacts, les mesures d’atténuation et les impacts résiduels. 
L’initiateur doit fournir des copies papier du résumé tel qu’indiqué dans la lettre accompagnant 
la directive ainsi que des copies sur support informatique en format PDF avant que l’étude 
d’impact ne soit rendue publique par le ministre du Développement durable, de l’Environnement 
et de la Lutte contre les changements climatiques. Il tient compte également des modifications 
apportées à l’étude à la suite des questions et commentaires du Ministère sur la recevabilité de 
l’étude d’impact. 

Puisque les copies électroniques de l’étude d’impact et du résumé pourront être rendues 
publiques sur le site Web du BAPE, l’initiateur doit également fournir une lettre attestant la 
concordance entre la copie papier et la copie sur support informatique de l’étude d’impact et du 
résumé.  

Pour faciliter le repérage des documents soumis et leur codification dans les banques 
informatisées, la page titre de l’étude d’impact doit contenir les renseignements suivants : 

− le nom du projet avec le lieu de réalisation; 
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− le titre du dossier incluant les termes « Étude d’impact sur l’environnement déposée au 
ministre du Développement durable, de l’Environnement et de la Lutte contre les 
changements climatiques »; 

− le sous-titre du document (par exemple : résumé, rapport principal, annexe, addenda); 

− le numéro de dossier que la Direction générale de l’évaluation environnementale et 
stratégique  a attribué au projet au moment de l’émission de la directive; 

− le nom de l’initiateur; 

− le nom du consultant, s’il y a lieu; 

− la date. 

4. AUTRES EXIGENCES DU MINISTÈRE 

Lors de la demande de certificat d’autorisation selon l’article 22 de la Loi sur la qualité de 
l’environnement à la suite de l’autorisation du gouvernement en vertu de l’article 31.5 de la loi, 
l’initiateur doit également fournir les renseignements et documents énumérés aux articles 7 et 8 
du Règlement relatif à l’application de la Loi sur la qualité de l’environnement (chapitre Q-2, 
r. 3). Si son projet est situé dans le littoral, en rive ou en zone inondable, il doit porter une 
attention particulière à la réglementation municipale découlant de l’application de la Politique de 
protection des rives, du littoral et des plaines inondables. 

Avant la réalisation du projet, le cas échéant, l’initiateur doit soumettre à la Direction de la 
sécurité des barrages du Ministère les plans et devis définitifs des ouvrages de retenue (barrages, 
digues ou autres), pour autorisation en vertu de la Loi sur la sécurité des barrages 
(chapitre S-3.1.01) par le ministre et pour approbation par le gouvernement en vertu de la Loi sur 
le régime des eaux (chapitre R-13). 





Annexe





 

  

Annexe 2-1 
Étude de faisabilité 





 
Project Number: J02761                                                 

 
 

NI 43-101 TECHNICAL FEASIBILITY STUDY REPORT FOR 
THE MATAWINIE GRAPHITE PROJECT 

 

 
FINAL REPORT 

 
Prepared for: 

Nouveau Monde Graphite Inc. 
By: 

 
QPs 

Bernard-Olivier Martel P. Geo., B. Sc. 
Yann Camus, P. Eng. 

Oliver Peters M.Sc., P. Eng., M. Sc., MBA 
Martine Paradis, P. Eng., M. Sc. 

Patrick Perez P. Eng., M. Sc. 
Ewald Pengel P. Eng., M. Sc. 

Jordan Zampini, P. Eng. 
Martin Saint-Amour, P. Eng. 

Celine M. Charbonneau, P. Eng., M. Sc. 
 
 

Effective Date: July 10th, 2018 
Issue Date: December 10th, 2018 

NOUVEAU MONDE GRAPHITE 

H·CHfm CRA 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 
 

 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

IMPORTANT NOTICE 

 
This Report, following National Instrument 43-101 rules and 
guidelines, was prepared for Nouveau Monde Graphite Inc. 
(“NMG”) by Met-Chem, a division of DRA Americas Inc. (“MC-
DRA”). The quality of information, conclusions and estimates 
contained herein is consistent with the level of effort involved in 
MC-DRA’s services, based on: i) information available at the time 
of preparation, ii) data supplied by outside sources, and iii) the 
assumptions, conditions, and qualifications set forth in this Report. 
This Report can be filed as a Technical Report with Canadian 
Securities Regulatory Authorities pursuant to National Instrument 
43-101, Standards of Disclosure for Mineral Projects. Except for the 
purposes legislated under Canadian securities laws, any other uses 
of this Report by any third party are at that party’s sole risk. 
 
This Technical Report contains estimates, projections and 
conclusions that are forward-looking information within the 
meaning of applicable laws. Forward-looking statements are based 
upon the responsible Qualified Person’s (“QP”) opinion at the time 
they are made but, in most cases, involve significant risks and 
uncertainty. Although each of the responsible QPs has attempted to 
identify factors that could cause actual events or results to differ 
materially from those described in this Report, there may be other 
factors that could cause events or results not be as anticipated, 
estimated or projected. There can be no assurance that forward-
looking information in this Report will prove to be accurate, as actual 
results and future events could differ materially from those 
anticipated in such statements or information, Accordingly, readers 
should not place undue reliance on forward-looking information. 
Forward-looking information is made as of the effective date of this 
Technical Report, and none of the QPs assume any obligation to 
update or revise it to reflect new events or circumstances, unless 
otherwise required by applicable laws. 
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1.0 EXECUTIVE SUMMARY 

1.1 Introduction 

Nouveau Monde Graphite Inc. (“NMG”) is a listed company trading on the Toronto Stock 
Exchange under the symbol NOU. NMG owns the Matawinie graphite Property 
(“Property”). The Property consists of 210 map-designated claims forming eight (8) main 
claim blocks. The Tony Block consists of 145 contiguous map-designated claims. The 
Tony Claim Block center is located approximately six (6) km South West of the 
community of Saint-Michel-des-Saints, 120 km as the crow flies North of Montréal.  

Following completion of a Pre-Feasibility Study and an Updated Pre-Feasibility Study 
NI 43-101 Technical Report on the Property prepared by Met-Chem, a division of DRA 
Americas Inc (“MC-DRA”) and published in 2017 and in 2018 respectively, NMG 
mandated MC-DRA to complete a Feasibility Study (“FS” or “Report”) following 
National Instrument 43-101 (“NI 43-101”) rules and guidelines, regarding the Tony Block 
in order to advance the Project to the next phase. 

The FS incorporates the following changes from the Pre-Feasibility Study: 

 New results from core and hydrogeology drilling programs performed in late 2017 
and early 2018; 

 Increase in the production rate from 52,000 tonnes to 100,000 tonnes of graphite 
concentrate per year; 

 Replacement of a permanent crushing system by a semi-mobile in-pit crushing 
system; 

 Relocation of the de-sulphurization plant and related temporary storage facilities for 
Non-Acid Generating (“NAG”) and Potentially Acid Generating (“PAG”) materials 
from the south of the pit to the concentrator plant area; 

 Replacement of the NAG and PAG tailings stockpiles by co-disposition tailings 
storage whereby the NAG and PAG materials are co-disposed with waste rock 
underlain with impervious geomembrane liners; 

 Change in the mining operation from diesel to an all-electric operation; 
 The increase in plant throughput and the addition of the all electric mining fleet 

coupled with the limited power available at 34.5 kV, requires that the incoming 
power line from Hydro-Québec to be at 120 kV; 

 A mining contractor would be responsible for providing the all-electric mine and 
service equipment and provide the quality and quantity of ore to the concentrator on 
a cost per tonne basis over the life of the mine. 

To finalize the Report to the requisite standard, MC-DRA worked with renowned 
engineering firms and suppliers who provided design and cost information to support the 
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capital and operating cost estimates, project schedule, and economic analysis. As shown 
in Table 2.1, MC-DRA was supported by SGS Geostat, Metpro, and SNC-Lavalin 
(“SNC”) as well as ABB and MEDATECH. 

1.2 Property Description, Location and Ownership 

The Matawinie Property consists of 210 map-designated claims forming eight (8) main 
claim blocks totalling 11,360 hectares. The Property is fully owned by NMG and is spread 
over an area of approximately 75 km by 45 km. Since the main focus of this FS is to 
present an assessment on the Tony Claim Block, only that claim block will be described 
in this Report. The Tony Block currently consists of 145 contiguous map-designated 
claims totalling 7,543.86 ha. 

The centre of the Tony Claim Block is located approximately six (6) km to the South-
West of the community of Saint-Michel-des-Saints in the National Topographic System 
(“NTS”) map sheets 31J/09 and 31I/12. Most of the Tony Block lies within the 
municipality of Saint-Michel-des-Saints, Lanaudière Administrative Region, Province of 
Quebec, Canada. The centre of the Tony Block is positioned approximately 120 km as the 
crow flies north of Montréal, more or less at latitude 46.63° and longitude -73.96°. 

A large part of the Tony Claim Block is subject to a 2 % Net Smelter Return (“NSR”) 
royalty agreement which can be bought back by NMG from 3457265 Canada Inc. and 
Éric Desaulniers with a total of two (2) lump sum payments of $ 1,000,000 (one payment 
for each tranche of 1 %). The portion of the claim block subject to the NSR agreement is 
located over the main mineralized zones, one (1) of which, the West Zone, contains the 
Mineral Reserves identified in this FS. 

1.3 Geological Setting and Mineralization 

The Matawinie Property, including the Tony Claim Block, lies in the southwestern portion 
of the Grenville geological province, and more specifically in the Morin Terrane. The area 
is host to a variety of rock types, mainly composed of deformed metamorphosed 
sediments, including paragneiss and calc-silicates. Granitic and pegmatitic intrusions are 
also present and are observed locally on the Property. The graphite mineralization 
identified in the Tony Block is hosted in paragneiss horizons and appears as disseminated 
graphite flakes. 

1.4 Exploration 

Exploration work on the Tony Block was initiated in late 2013, when a detailed airborne 
geophysical survey was performed in the area. The 2013 survey was executed following 
positive results from a regional survey by 3457265 Canada Inc., pursuant to the 
instructions provided by NMG's technical staff, covering over 2,100 km2 (confidential 
internal documents). 
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NMG’s field exploration programs on the Tony Block focused on graphite exploration 
consisting of: 

 Airborne TDEM surveys (2013 and 2015); 
 Ground prospecting of conductive targets identified by the airborne surveys (2014-

2015); 
 Ground geophysical surveying using a portable TDEM system (2014-2017); 
 Trenching and channel sampling of the main conductors (2014-2016); 
 Drilling of the main mineralized zones (2015-2016 and 2018); 
 Metallurgical testing of surface and drill core samples. 

From 2014 to 2017, ground PhiSpy TDEM surveys totalling 110 line-kilometres using 
100 m line spacing in the targeted areas and 25 m line spacing over the more promising 
South-East, South-West and West Zones, was performed. The PhiSpy survey results 
provided a detailed outline of the conductive areas and thus possible mineralized zones, 
which were used as a basis for planning the trenching and drilling programs. 

Trenching on the Tony Block from 2014 to 2016 confirmed the extent of the graphite 
mineralization on the Property. The trenching work targeted wide conductors on each of 
the main conductive zones outlined by the 2015-2016 ground PhiSpy surveys. A total of 
511 channel samples were collected from the Tony Block. The results from trenches TO-
14/16-TR-03, TO-16-TR-10 and TO-16-TR-11 were used in the mineral Resource 
Estimate for the West Zone (West Zone Deposit). 

1.5 Drilling 

Exploration drilling on the Tony Block targeted wide conductors on each of the main 
conductive areas outlined by the 2014 to 2017 ground PhiSpy surveys. A total of 123 
exploration drill holes, numbered TO-15-05 to TO-15-74, TO-16-75 to TO-16-116 and 
TO-18-127 to TO-18-137, were drilled in the Tony Block totalling 19,780.60 m. This 
included 80 holes totalling 13,848.04 m drilled in the West Zone (or the “West Deposit”). 
The exploration drill holes mentioned above do not include ten (10) holes drilled for the 
pit slope geotechnical study and 14 vertical holes for overburden thickness survey in the 
West Zone.  

Mineralization was intercepted 270 times by drilling in the West Zone resulting in the 
interpretation of a mineralized envelope of about 100 m to 150 m thick from which 19 
graphitic horizons, or volumes, were interpreted. These horizons can be followed, 
sometimes sporadically, from sections W-0400 to W+2200 (a distance of 2,600 m). An 
additional feature of the West Zone is that some of the horizons separate and coalesce to 
form wider mineralized volumes. The longest intersection along drill core returned a 
graphite content of 4.76 % C(g) over 133.7 m although this intersection is considered as 
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being down-dip. Mineralization is open to the North, to the south and at depths greater 
than 200 m from surface. 

The drilling in the South-East Zone of the South deposit consisted of nine (9) holes for a 
total of 1,551.99 m drilled. Mineralization was intercepted 13 times by drilling resulting 
in the interpretation that the South-East Zone is composed of two (2) main mineralized 
horizons (S1 and S2). The highlight of the South-East Zone is the large width of the 
mineralized horizons. From section S2600 to section S2900 (300 m length), the 
mineralized horizon ranges from 117 to 160 m true width, with grades varying from 
3.19 % to 3.62 % C(g). 

The drilling in the South-West Zone of the South deposit consisted of 22 holes for a total 
of 2,616.6 m drilled. Mineralization was intercepted 57 times by drilling resulting in the 
interpretation that the South-West Zone is composed of two (2) main mineralized horizons 
(S1 and S2). The highlight of South-West Zone is a first graphitic horizon (S1) about 30 
m thick, followed by a mostly barren interval between 25 and 63 m thick, and finally, a 
second graphitic horizon (S2) around 40 to 50 m thick, with both graphitic horizons 
varying from 2.79 % to 5.29 % C(g). 

A total of 12 other exploration holes totalling 1,763.97 m was drilled in other mineralized 
zones on the Property. Although most of these holes intercepted graphite mineralization, 
the potential for the presence of an economic deposit was lower than that for the West, 
South-East and South-West Zones, due to thinner mineralized intercepts and/or lower 
graphite grades. 

Quality control samples, including blanks, duplicates and graphite standards, were 
included in the drill core sample stream. Out of the 7,252 drill core samples from the Tony 
Block sent for graphic carbon [“C(g)”] analysis in 2015, 2016 and 2018, 771 were sent as 
quality control samples. Quality control sample results retuned within acceptable limits. 
No bias was introduced in the sampling procedures. 

1.6 Mineral Processing and Metallurgical Testing 

The process component of the FS is based on the results of eight (8) metallurgical 
programs that were carried out on numerous composites from the Matawinie graphite 
Project. All test work was completed by SGS Minerals in Lakefield, Ontario. The test 
work included laboratory scale testing and two (2) bulk sample processing campaigns on 
a pilot scale. 

The process development and optimization programs that were carried out in preparation 
for the Pre-Feasibility Study (“PFS”) culminated in the flotation flow sheet that is 
depicted in Figure 1.1. One (1) locked cycle test (LCT) was carried out during the FS stage 
using this flow sheet and a Master composite that represented the first several years of 
mining operations. 
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Figure 1.1 – Locked Cycle Test Flow Sheet 

 

The LCT mass balance and results of the size fraction analysis on the final concentrate is 
presented in Table 1.1 and Table 1.2, respectively. The graphite recovery into the final 
concentrate was 94.3 % at a combined concentrate grade of 97.0 % C(t). These results are 
in very good agreement with 97.0 % C(t) at 94 % carbon recovery, which were selected 
for the PFS and FS to generate the process design criteria and circuit mass balance. 
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Table 1.1 – Locked Cycle Test Results 

Sample ID Weight 
(%) 

Assays  
(%) C(t) 

Distr. 
(%) C(t) 

Combined Concentrate 4.30 97.0 94.3 
+80 mesh 1st Clnr Concentrate 2.20 96.6 48.1 
+80 mesh 1st Clnr Tailings 0.01 50.0 0.1 
-80 mesh 3rd Clnr Concentrate 2.10 97.4 46.2 
-80 mesh 1st Clnr Tailings 0.13 28.3 0.8 
1st Clnr Tailings 3.59 1.95 1.6 
Scavenger Tailings 92.1 0.15 3.2 
Combined Tailings 95.8 0.26 5.7 
Head (calc.) 100.1 4.42 100.0 

 

Table 1.2 – LCT Graphite Concentrate Size Fraction Analysis 

Size Fraction Weight  
(%) 

Assays 
(%) C(t) 

Distribution 
(%) C(t) 

+32 mesh 1.0 97.2 1.0 
+48 mesh 12.5 97.6 12.5 
+65 mesh 18.1 96.8 18.0 
+80 mesh 11.4 96.6 11.3 
+100 mesh 13.5 96.9 13.4 
+150 mesh 13.5 98.4 13.7 
+200 mesh 9.8 98.3 9.9 
+325 mesh 9.1 97.8 9.1 
+400 mesh 2.8 97.3 2.8 
-400 mesh 8.2 97.2 8.2 

Final Concentrate (SA) 100.0 97.4 100.0 

1.7 Mineral Resources Estimates 

The block model used to generate the Current Resource of the West Zone for this FS has 
an effective date of July 10th, 2018. This Resource is based on a total of 104 core drill 
holes which produced 4,491 samples as well as 207 samples collected from channeling 
work in three (3) trenches. This does not include the quality control samples which are 
comprised of 198 duplicates, 198 blanks and 96 standard samples, all of which returned 
within acceptable limits. In all, 19 mineralized horizons encased in paragneiss units were 
interpreted and modelled from this data. 
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The Current Resource block model for the West Zone was prepared by Yann Camus, 
P. Eng., of SGS Canada Inc. - Geostat office in Blainville, Quebec, Canada (“SGS 
Geostat”), using the Genesis© mining software. Interpolation was performed using 
inverse square distance (“ID2”) as well as different search ellipses which were adapted to 
the geology of the deposit. The block model was then processed by GEOVIA’s Whittle 
software to provide an optimized pit. The optimized pit containing the Current Resource 
was limited to the Tony Block Property boundary to the South of the West Zone Deposit 
at the effective date of the Resource Estimate (July 10th, 2018). The Mineral Resources of 
the West Zone are presented in the Table 1.3. 

Table 1.3 – Pit-Constrained Mineral Resource Estimate for the West Zone1 

Mineral Resource 
Category2 

Current Resource (July 10th, 2018) 7 

Tonnage 
(Mt)5,6 

Grade 
[% C(g)]3 

C(g) 
(Mt) 

Indicated 95.8 4.28 4.10 

Inferred4 14.0 4.19 0.59 
1  The Mineral Resources provided in this table were estimated using current Canadian 

Institute of Mining, Metallurgy and Petroleum (“CIM”) Standards on Mineral 
Resources and Reserves, Definitions and Guidelines.  

2  Mineral resources that are not mineral reserves have not demonstrated economic 
viability. Additional trenching and/or drilling will be required to convert Inferred and 
Indicated Mineral Resources to Measured Mineral Resources. There is no certainty that 
any part of a mineral resource will ever be converted into reserves. 

3  All analyses used for the Resource Estimates were performed by ALS Minerals 
Laboratories and delivered as % C(g), internal analytical code C-IR18. 

4  Inferred Mineral Resources represent material that is considered too speculative to be 
included in economic evaluations. Additional trenching and/or drilling will be required 
to convert Inferred Mineral Resources to Indicated or Measured Mineral Resources. It 
cannot be assumed that all or any part of the inferred resources will ever be upgraded to 
a higher resource category. 

5  Current Resource effective July 10th, 2018. 
6  Mineral Resources are stated at a cut-off grade of 1.78 % C(g). 
7 Standards used for this resource update are the same standards produced over the course 

of the Pre-Feasibility Study (results published October 25th, 2017). The difference comes 
from a newly acquired land package (see July 5th, 2017 press release), the south-west 
extension drilled in 2018, the new hydrogeological and geotechnical data. 

1.8 Mineral Reserve Estimates 

The Mineral Reserves for the West Zone Deposit were prepared by MC-DRA using best 
practices in accordance with CIM guidelines and following National Instrument 43-101 
rules and guidelines. The Mineral Reserves are the Measured and Indicated Mineral 
Resources that have been identified as being economically extractable and which 
incorporate mining losses and the addition of waste dilution. 

The first step in the Mineral Reserve estimate was to carry out a pit optimization analysis. 
The pit optimization analysis used economic criteria to determine the cut-off grade and to 
limit the extent at which the deposit can be mined profitably. The pit optimization analysis 
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was done using the MS-Economic Planner module of MineSight®. The optimizer uses the 
3D Lerchs-Grossmann algorithm to determine the economic pit limits based on input of 
mining and processing costs and revenue per block. 

The pit optimization analysis shows that the open pit design should be based on PIT33 
(Revenue Factor - 0.7). This pit shell contains 63.9 Mt of Indicated Mineral Resources at 
a strip ratio of 0.8 to 1 (waste to ore). Mining additional resources with an open pit beyond 
the limits of this pit shell increases the stripping ratio. Although a slight increase in NPV 
is observed for PIT38, it was decided to remain at a lower stripping ratio. 

The pit designed for the Tony Block consists of five (5) phases of varying size and grade. 
The ultimate pit (all phases combined) is approximately 2,600 m long and 380 m wide at 
surface with a maximum pit depth from surface of 235 m. The total surface area of the pit 
is roughly 680,000 m2. The overburden thickness varies along the strike of the 
mineralization, increasing in thickness towards the North. For Phases 1, 2, and 3 of the 
Project, overburden thickness is on average five (5) m ranging between 0 to 15 m in 
thickness. In Phases 4 and 5, overburden thickness increases and varies between 10 and 
38 m. 

The open pit design includes 59.8 Mt of Probable Mineral Reserves at a diluted grade of 
4.35 % Cg. In order to access these reserves, 13.2 Mt of overburden and 50.0 Mt of waste 
rock will need to be removed. This results in a stripping ratio of 1.06 to 1 (waste/ore). 
Table 1.4 presents the open pit Mineral Reserves for the Tony Block.  

The effective date of the Mineral Reserve estimate is July 10th, 2018. 

Table 1.4 – Open Pit Mineral Reserves 

Category Tonnage 
(Mt) 

Cg Grade 
(%) 

Proven 0 0 

Probable 59.8 4.35 

Proven & Probable 59.8 4.35 
 

1.9 Mining Methods 

The mining method selected for the Project will consist of an open pit truck and shovel 
operation considering an all-electric fleet. In addition, an in-pit crushing and conveying 
system will supply crushed ore to the concentrator. Vegetation, topsoil and overburden 
will be stripped and stockpiled for future reclamation use. The ore and waste rock will be 
mined with five (5) m high benches, drilled, blasted and loaded into rigid frame haul 
trucks with hydraulic excavators. 
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The use of electric equipment for drilling, loading and hauling operations will minimize 
carbon emissions over the duration of the mine life. This incentive aligns directly with 
NMG’s low environmental impact initiative. The design and implementation of an all-
electric mining project is an opportunity to reduce the environmental impact on the 
community of Saint-Michel-des-Saints. 

A mine plan was developed which supplies the required amount of ore to produce 100,000 
tonnes of graphite concentrate per year. The ultimate pit design consists of five (5) phases 
of production to assure a consistent feed grade for the entire 26-year mine life of the 
Project.  

The initial starter pit (Phase 1) was designed at the south most extension closest to NMG’s 
Property boundaries. The majority of the Run-of-Mine (“ROM”) ore for the first four (4) 
years of the operation will be supplied from the initial starter pit and will be mined to 
completion to allow in-pit backfilling of waste and tailings (PAG and NAG). Mining will 
commence in Phase 1 and progress toward the north reaching Phase 5. 

This mining sequence will help minimize the Project’s environmental footprint as the 
disposal of waste, PAG and NAG tailings can commence backfilling in-pit as early as 
Year 5 of production. The driving factor for the mining sequence is the progressive 
reclamation of the site while minimizing the environmental footprint and assuring a 
consistent feed grade (Cg %) to the mill. This involves maximizing the backfilling of 
waste and tailings in-pit and minimizing the size of any external co-disposal stockpile. 

Due to the configuration of the pit, starting in the south extension will also minimize 
overburden (“OB”) removal as the majority of overburden is located in the Phases 4 and 
5 areas. Phase 2 consists of an extension of Phase 1 to the north and will be predominately 
mined between Years 2 and 8 of operation. Phase 3 consists of a high-grade zone which 
will be blended with Phase 4 material (located north of Phase 3) to facilitate a consistent 
blend to the mill. 

The mining operations will be carried out by a mining contractor who will operate the 
mine, five (5) days per week, and 16-hour per day. The mining contractor will also operate 
the in-pit crushers five (5) days per week and 12-hour per day. Since the concentrator is 
designed to operate continuously 24-hour per day year-round, an ore stockpile was 
designed in order to maintain the ROM ore feed to the plant during nights, weekends and 
when mining operations are idle. 

1.10 Recovery Methods 

The concentrator is located near the open pit mine and is designed to produce a nominal 
100,000 tonnes of high-grade graphite concentrate per year. 

The ROM mineralized material will be crushed by the in-pit crushers prior to being 
transported from the pit to the covered stockpile by conveyor. The crushed material is 
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reclaimed from the stockpile and ground in a SAG mill. The SAG mill discharge is 
screened and the screen oversize is returned back to the SAG mill. The SAG screen 
undersize is pumped to the ball mill circuit. The ball mill is in closed circuit with rougher 
flotation and the cyclones. This allows for the removal of larger graphite flakes as soon as 
they are liberated from the ore and helps maintain graphite flake integrity. The cyclone 
overflow flows to scavenger flotation. The scavenger tailings are pumped to the final 
tailings treatment plant via the concentrator tailings thickener. 

The combined rougher and scavenger concentrates are dewatered to obtain the proper pulp 
density and polished in a polishing mill using ceramic media. The polishing mill scrubs 
the surface of the graphite flakes and thus removes the gangue minerals that are attached 
to the flakes. The polished concentrate is refloated in the primary column. 

The primary cleaner concentrate is screened to separate fine and coarse flakes. The screen 
oversize is the final product and is transported to the graphite concentrate thickener. The 
screen undersize undergoes the same process with slightly harsher polishing and column 
flotation. The fine cleaner concentrate combines with the coarser concentrate and both are 
pumped to the graphite concentrate thickener. Both cleaner tailings go to the tailings 
thickener.  

The final graphite concentrate is thickened, filtered and dried. After drying the product is 
dry screened into four (4) products and bagged in super sacks for transport. 

The graphite flotation reagents are fuel oil and Methyl Isobutyl Carbinol (“MIBC”). 
Almost all the flotation reagents will be adsorbed by the graphite. 

The concentrator tailings are initially thickened for process water recovery and then 
pumped to the de-sulphurization plant. The concentrator tailings are de-sulphurized by 
sulphide flotation and magnetic separation to produce clean Non-Acid Generating 
(“NAG”) tailings.  The NAG tailings and the sulphide concentrate (“PAG” tailings) are 
filtered and stockpiled before being trucked to the co-disposition site.  

1.11 Project Infrastructure 

The Project infrastructure includes the 120 kV electrical power line, the main access road 
and site roads, general site works, site electrical distribution and communication, site fire 
protection, fresh water, potable water and sewage treatment, auxiliary buildings, water 
treatment and tailings and water management facilities. 

1.11.1 Water Management Plan 

The mine water management plan addresses the surface runoff and the process water that 
are to be collected from the industrial areas including the open pit, the overburden/topsoil 
stockpiles and co-disposal storage facilities (“CSF”) of the Matawinie mine site. The 
water management infrastructure (i.e. basins and pumping requirements) is sized based on 
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the required volume of surface runoff to manage, which varies based on the catchment 
area of the CSF and the open pit. Hence, the water management plan is divided into three 
(3) distinct phases (A, B1 and B2) as the drainage area increases with the mine 
development. Treated water from the Water Treatment Plant will be discharged into a 
polishing basin to be partly reused in the mineral processing plant while the remaining 
water will be discharged in the ruisseau à l’eau morte following monitoring of flow and 
water quality in full compliance with applicable laws, regulations and standards. 

1.11.2 Tailings and Waste Rock Storage Facility 

Co-disposal methodology will be used to manage tailings and waste rock generated by 
mining activities. Tailings produced at the NMG concentrator are PAG and will be 
subjected to a de-sulphurization process. De-sulphurized tailings (NAG) and sulphide 
concentrate (PAG) will then be filtered and placed with the waste rocks in co-disposition 
cells to form a co-disposal stockpile. From Year 5, co-disposition will also be carried out 
in the mine pit. A total of 56.49 Mm3 (60 %) of waste rocks and tailings will be managed 
out of which 22.6 Mm3 (40 %) will be placed in-pit. Progressive restoration of the co-
disposal stockpile will also be carried out starting at Year 4 of mine operation. 

1.12 Market Studies and Contracts 

Graphite is a material with unique chemical, electrical, mechanical and thermal properties, 
which allows it to find demand from a very wide array of applications, from pencil lids 
and refractory bricks, to battery active anode. Natural Graphite is one of the commercial 
types of this material and is available in an array of commercial grades with different 
purity, particle size and morphology. Among the traditional applications, the refractory 
industry is the most relevant, and looking into future trends, anode material for lithium-
ion batteries is the most promising. China is the largest producer, followed by Brazil and 
Mozambique. 

The graphite concentrate sales price used for the FS was established at $ 2,261 (1,730 
USD) per tonne. The selling price was calculated using price forecasts provided by 
Benchmark Mineral Intelligence (“Benchmark”). Benchmark is an independent credible 
source who compiles international graphite prices for various commercial size fractions 
and concentrate purities. The Tony Block’s West Zone graphite concentrate value was 
calculated based on the weighted average of each size fraction and purity obtained during 
the metallurgical testing. No contracts relevant to the FS have been established by NMG. 
NMG has not hedged, nor committed any of its production pursuant to an offtake 
agreement. 

1.13 Environmental Studies, Permitting and Social or Community Impact  

Several environmental baseline studies have been completed since 2015 to set 
environmental reference values and to identify any major environmental issues. In 
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parallel, several stakeholder and public engagement activities were set forth since 2015 to 
obtain an overview of potential socioeconomic issues and to propose adequate measures 
to foster the social acceptability of the Project and its harmonious insertion at the local 
level. 

Fieldwork to describe the receiving environment started in June 2016 and continued 
through to October 2018, and focused on the following components: soil characterization; 
sediment characterization; geochemistry, hydrogeology; surface water quality; 
groundwater quality; noise environment; vegetation, wetlands and special status plant 
species; aquatic fauna and fish fauna; small mammals; amphibians and reptiles; bats; and 
birds. Some results on soil characterization, geochemistry, hydrogeology, and 
groundwater quality are still to come as these studies are in progress. 

Modelling studies are under preparation to better understand the Project’s impacts and 
propose relevant mitigation measures (noise, air emission, hydrogeology, etc.). Baseline 
studies on other environmental components were completed using existing data. 
According to the results of the current baseline studies, no major environmental issues 
likely to have an impact on resource extraction were identified in the study area. However, 
specific mitigation measures have been integrated into the FS as progressive reclamation 
of the co-disposal waste and tailings storage facility. In addition, stakeholders and the 
public have raised issues that relate to noise, air quality, transportation and safety, loss of 
property value and physical and psychosocial health, among others. A stakeholder 
committee has been formed to follow up on the Project’s advancement and to 
collaboratively design adequate mitigation measures. The Atikamekw First Nation of 
Manawan and the Council of the Atikamekw First Nation is also involved in this process 
and in discussions aiming to lead to a pre-development agreement. 

NMG is planning to prepare an Environmental and Social Impact Assessment (“ESIA”) 
report based on the directive issued in February 2018 by the Ministry responsible for the 
Environment (“MDDELCC”) in order to get a Decree. If and once the Certificate of 
Authorization is issued, NMG will be required to obtain all other environmental permits 
requested by the law to fully operate its mining project. At the same time, the Project will 
need to undertake the environmental monitoring activities as described in the ESIA report 
and/or requested by the government authorities. 

1.14 Capital and Operating Costs  

1.14.1 Capital Cost Estimate 

The Project scope covered in this Report is based on the construction of a green field 
mining and processing facility with an average mill feed capacity of 2.37 million tonnes 
per year of ore and producing 100,000 tonnes per year of graphite concentrate. The capital 
and operating cost estimates related to the mine, the concentrator, and all required 
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facilities and infrastructure have been developed by MC-DRA or consolidated from 
external sources. 

The capital cost estimate (“Capex”) consists of direct and indirect capital costs as well as 
a contingency. Provision for sustaining capital is also included, mainly for the 
development of the co-disposition area, and capital requirements as the mine development 
moves from the south to the north. Amounts for closure and rehabilitation of the site have 
been estimated as well. 

The Capex includes the material, equipment, labour and freight required for the mine pre-
development, processing facilities, tailings storage and management, as well as all 
infrastructure and services necessary to support the operation. 

The Capex prepared for this Study is based on a Class 3 type estimate as per the American 
Association of Cost Engineers (“AACE”) Recommended Practice 47R-11 with a target 
accuracy of ± 15 %. 

Table 1.5 presents a summary of the pre-production initial capital and the sustaining 
capital costs for the Project. 

Table 1.5 – Summary of Capital Cost Estimate 

 
 Totals may not add up due to rounding  

Description Initial Costs
Sustaining 

Costs LoM Costs

Mining 16,833              4,155             20,988            
Processing Plant 105,017            -                105,017          
Infrastructure 11,420              -                11,420            
Tailings and Water Management 48,177              38,760            86,937            
Electrical Distribution 23,486              8,085             31,571            

Sub-Total Direct Costs 204,933          51,000          255,933        

Project Development Costs 2,327                -                2,327             
EPCM Costs 21,703              957                22,660            
Owner's Costs 14,732              -                14,732            

Sub-Total Indirect Costs 38,762            957               39,719          
Contingency 31,476              8,731             40,207            
Closure Costs 6,250                6,250             12,501            
NSR Buyout 2,000                -                2,000             

Total Costs 283,421          66,938          350,360        

Summary of Capital Cost Estimate ($000 CAD)

Direct Costs

Indirect and Owner's Costs



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 14 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

1.14.2 Operating Costs Estimate 

The estimated operating costs of the Project cover the mining, processing, general 
administration and site services. Table 1.6 presents the operating costs summary. 

The sources of information used to develop the operating costs include in-house databases 
and outside sources, particularly for materials, services and consumables. 

Table 1.6 – Operating Costs Summary 

Description Cost per Year 
($) 

Cost /tonne of 
concentrate 

($/t concentrate) 

Total Costs 
(%) 

Mining (Average over life) 17,776,100 177.76 35.6 

Tailings (Average over life) 5,872,892 58.73 11.8 

Ore Processing 23,270,908 232.70 46.6 

Site Services 886,080 8.86 1.8 

General and Administration 2,123,010 21.23 4.3 

Total Opex  49,928,990 499.29 100.0 
*Totals may not add up due to rounding 

 

1.15 Economic Analysis 

An economic analysis based on the production and cost parameters of the Project was 
prepared and the results are shown in Table 1.7. In the analysis, an average EXW-mine 
graphite concentrate selling price of $ 1,730 US per tonne and a USD/CAD exchange rate 
of 0.7651 (1.307 CAD/USD) were assumed. 

Table 1.7 – Summary of Life of Project Production, Revenues, and Costs 

Description Units Value  

Production – Mineralization M tonnes 59.9 
Production – Concentrate @ 97.0 % Cg k tonnes 2,520.4 
Revenue M CAD 5,703.0 
Operating Costs M CAD 1,261.2 
Initial Capital Costs (excludes Working Capital) M CAD 276.2 
Sustaining Capital Costs M CAD 59.8 
Closure Costs M CAD 14.4 
Total Pre-Tax Cash Flow M CAD 4,091.4 
Total After-Tax Cash Flow M CAD 2,449.5 
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The financial indicators associated with the economic analysis are summarized in Table 
1.8. 

Table 1.8 – Summary of Financial Indicators 

Description Units Value  

Pre-Tax   

Payback Period Years 2.2 
NPV @ 6 % M CAD 1,673.8 
NPV @ 8 % M CAD 1,286.8 
NPV @ 10 % M CAD 1,002.7 
Internal Rate of Return % 40.6 
After-Tax   

Payback Period Years 2.6 
NPV @ 6 % M CAD 986.7 
NPV @ 8 % M CAD 750.8 
NPV @ 10 % M CAD 577.2 
Internal Rate of Return % 32.2 

 

Figure 1.2 and Figure 1.3 show the sensitivity of the after-tax NPV and IRR, respectively, 
to variations in Capex, Opex, Selling Prices and the USD/CAD Exchange Rate. The 
vertical dashed lines represent the typical margin-of-error interval associated with FS-
level cost estimates. 

This Report was compiled according to widely accepted industry standards. However, 
there is no certainty that the conclusions reached in this Report will be realized. 
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Figure 1.2 – Sensitivity of Project NPV @ 8 % (After Tax) 

 
 

Figure 1.3 – Sensitivity of Project IRR (After Tax) 
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1.16 Interpretation and Conclusions 

1.16.1 Exploration Activities 

Exploration work on the Project targeted graphite mineralization and consists to date of 
airborne geophysics (Mag and TDEM), prospecting, ground TDEM surveying, 
trenching/channel sampling and core drilling. Surface and core samples were also 
collected for metallurgical tests including representative master composites of the West 
Zone. Exploration work by NMG was initiated on the Tony Claim Block in summer of 
2014 which resulted in the discovery of seven (7) mineralized zones. These zones are 
named the Far West, West, North, North-East, East, South-East and South-West Zones. 
No other known mineral occurrences were identified on the Project area prior to the 
exploration work performed by NMG. 

Exploration activities by NMG have culminated in the identification of a Probable Mineral 
Reserve for the West Zone as well as a Mineral Resource Estimate combining the South-
East and South-West mineralization present on NMG’s Tony Claim Block.  The Probable 
Mineral Reserve of the West Zone is based on 4,491 assay intervals collected from core 
drilling and three (3) surface trenches providing 207 channel samples. Proper quality 
control measures were used throughout the exploration programs leading to the Probable 
Mineral Reserves detailed in this Report. 

1.16.2 Mineral Processing and Testing 

The metallurgical test program that was carried out to support the FS confirmed the 
robustness of the flow sheet that was developed during the PFS.   

The additional testing that was completed to address risks and opportunities that have been 
identified led to the following conclusions: 

 A Master composite representing the first few years of planned mining operation 
and mine plan variability composites confirmed the metallurgical results that were 
obtained in the flow sheet development and optimization programs. This consistent 
metallurgical response further reduces the process risk of the Project. 

 Process water re-circulation can result in undesirable activation of sulphides in the 
rougher/scavenger stage and increased sulphide grades in the final graphite 
concentrate. Further work will be required to develop a better understanding of the 
impact of process water circulation time and ageing on the activation of sulphides. 

 Laboratory simulations of the Outotec SkimAir® technology has not resulted in a 
superior concentrate product. However, this evaluation is based on two (2) tests 
only. Longer term and larger scale testing would be required to determine the 
attractiveness of the technology. 
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 Optimized conditions have been developed for the desulphurization stage, but a full 
characterization of representative low-sulphur and high-sulphur tailings have not 
been completed. 

All test programs completed to-date generated conclusive results and further laboratory 
scale development testing is deemed unnecessary at this point, especially when 
considering the new 3.5 t/h demonstration plant commissioned to process the West Zone 
material. 

The demonstration plant has been designed with a capacity of 3.5 t/h will process 
approximately 40,000 tonnes of ore over a period of two (2) years.  The operation of the 
demonstration plant will facilitate the optimization of all unit operations and a systematic 
investigation of the grinding conditions for the polishing and stirred media mill 
applications. It will also allow to test process options such as the SkimAir® technology or 
spirals in the secondary cleaning circuit. The operation of the demonstration plant will 
provide critical process data to finalize the flow sheet necessary for the detailed 
engineering phase. 

1.16.3 Recovery Methods 

The processing plant is designed to process 6,449 t/d of run of mine to produce 100,000 
tonnes per year of graphite concentrate grading at about 97 % C(t) based on a concentrate 
recovery of 94 %. A suitable process flow sheet has been developed which includes 
crushing, grinding, flotation, polishing, thickening, filtering and drying. The dried 
concentrate is then classified into various sized products as required by customers. 

The concentrator tailings are de-sulphurized in the de-sulphurization plant. The NAG 
tailings and the sulphide tailings (PAG) are conveyed to separate stockpiles before being 
trucked to the co-disposition storage facility. 

1.16.4 All-Electric 

Based on the work carried out in the FS, it was concluded that for this Project, the 
following all-electric operation scheme was appropriate: 

 Waste rocks (0-750 mm) to be transported from the pit to the CSF by electric haul 
trucks; 

 Both NAG and PAG tailings to be transported from their respective stockpiles to 
the CSF by electric haul trucks; 

 Backfill material to be transported to the pit by electric haul trucks; and 
 Run-of-mine ore (0-750 mm) to be transported by electric haul trucks to electrically-

cabled in-pit crushers, and then subsequently by electrically-fed overland conveyors 
(0-150 mm) to the concentrator. 
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1.16.5 Market 

NMG is developing a natural graphite Project which will have competitive advantages 
due to its privileged location, cost structure and experienced team. A demonstration plant 
(see Press Release dated September 18th, 2018) located near the mine site has been 
constructed to allow NMG to have an earlier debut in the market and de-risk the first years 
of sales. One of the goals of this demonstration plant is to secure medium to long term 
supply agreements with different customers. 

1.16.6 Economic Analysis 

This Report shows that the Project is technically feasible as well as economically viable. 

Based on a 26-year production period and assuming 100 % equity financing, the IRR is 
40.6 % before taxes and 32.2 % after taxes. 

The authors of this Report consider that the Project is sufficiently robust to warrant 
moving it to the mine development phase. 

1.16.7 Risk Evaluation 

There are a number of risks and uncertainties identifiable to any new project and usually 
cover the mineralization, process, financial, environment and permitting aspects. This 
Project is no different and an evaluation of the possible risks was undertaken which is 
summarized in this Section. 

1.16.7.1 Mineralization 

 The estimates of Mineral Resources and Mineral Reserves for the Property have 
been prepared in accordance with NI 43-101 rules and guidelines. There are 
numerous uncertainties inherent in estimating Mineral Resources and Mineral 
Reserves and no assurance can be given that the anticipated tonnages and grades 
will be achieved, that the indicated level of recovery will be realized or that any 
categories of Mineral Resources or Reserves will be upgraded to higher categories. 
The estimation of mineralization is a subjective process and the accuracy of 
estimates is a function of quantity and quality of available data, the accuracy of 
statistical computations and the assumptions and judgments made in interpreting 
engineering and geological information.  

 The Probable Mineral Reserves on which this FS is based are derived from Indicated 
Resources and thus, have a lower level of confidence than Proven Mineral Reserves 
which are derived from Measured Mineral Resources. Hence, there could be 
unexpected internal grades or variations which could result in the Project being 
uneconomic. 
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 Limited mineralogical data is presently available for the West Zone mineralization. 
While this is not an immediate risk, a better understanding of the host rock 
mineralogy may assist in the final optimization of the graphite and sulphide circuits 
and may provide an opportunity for generating a saleable by-product. 

 Hydrogeology studies are ongoing. Potential water sources that affect the mining 
operation are surface run-off, rainfall, snowmelt, and groundwater. Additional 
information will be required prior to construction to assess possible risks. The work 
needed to gather the necessary data will be included in the next phase of the Project. 

1.16.7.2 Process 

 The process has been developed based on significant test work on representative 
samples extracted from the mineralization. Major variations in the quality of 
mineralization could result in limitation of throughput and quality throughout the 
process. These limitations include: 

 The crushing and grinding circuit has been designed based on limited 
comminution data. Significant variations in hardness throughout the life of 
mine resource could cause a throughput limitation in the comminution 
circuit; 

 Variability flotation tests completed to date have revealed a consistent 
metallurgical response of composites representing large areas within the 
resource. However, the risk of increased variation for smaller areas within 
the deposit still exists. Any significant variation in the metallurgical 
response of the mill feed during the first few months and years of operation 
can have a significant impact on the economics of the Project; 

 The addition of xanthate in the sulphide circuit which may lead to residual 
xanthate in the process water that is cycled back to the front end of the 
graphite circuit. The xanthate could result in elevated sulphur recovery into 
the graphite cleaning circuit and possibly the final graphite concentrate. 

1.16.7.3 All-Electric 

 Maintenance intervals of battery-electric mobile fleet is uncertain due to a general 
lack of reference data available in the industry. 

 The information from Hydro-Québec for the costs and the schedule to build the new 
120 kV power line is incomplete. 

1.16.7.4 Mine Infrastructure 

 Lack of detailed geotechnical assessment could result in unintended consequences 
and have a significant impact in the construction Capex and hence must be 
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completed before the start of basic engineering and the finalization of the Project 
budget. 

1.16.7.5 Financing 

 The results of the Report were based on certain assumptions that were given as of 
the date of the Report. The economic assessment reveals that the Project’s viability 
will not be significantly vulnerable to variations in capital and operating costs, 
within the margins of error associated with the Report estimates. However, the 
Project’s viability remains more vulnerable to the USD/CAD exchange rate and the 
larger uncertainty in future market prices. Delays and cost overrun can impact the 
Project rendering it uneconomic. 

 Currently, there is a significant demand on the mining community for funds for 
mining opportunities worldwide. NMG is one of those mining companies who 
would be seeking financing for a project. Even though, the results of this financial 
analysis is very positive and shows an excellent return on investment, NMG is a 
smaller mining operator and funds could be difficult to obtain. 

 The mining industry is heavily dependent upon the market price of the metals or 
minerals being mined. There is no assurance that a profitable market will exist for 
the sale of the same. There can be no assurance that mineral prices will be such that 
the Project can be mined at a profit. Mineral prices largely fluctuated over the last 
years and any serious downturn could prevent the continuation of the exploration, 
construction and development activities of the Corporation. 

1.16.7.6 Environmental and Permitting 

 The Project requires licenses and permits from various governmental authorities 
such as the MELCC. There can be no assurance that NMG will be able to obtain or 
maintain all necessary licenses and permits that may be required to carry out 
exploration, development and mining operations and failure to do so could delay or 
prevent the construction and start-up of the mine as planned. 

 Any delay in obtaining the anticipated construction permits would have an adverse 
effect on the timing and costs associated with start-up. Such delays could also allow 
other third-party projects to commence production before the Matawinie Graphite 
Property, thereby potentially reducing NMG’s target market share, which would 
have an adverse impact on the level of product sales and economics of the 
Matawinie Graphite Property. 

 Although NMG has had communications with the local communities and has 
worked with these communities to mitigate their concerns about the potential 
project's environmental and social impact, the Project could be delayed by changes 
in the communities’ attitudes necessitating additional studies and design 
alternatives. 
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1.17 Recommendations 

1.17.1 Next Phase Estimated Costs 

Table 1.9 presents the estimated costs for the next phase and the Section below describes 
the work to be done. 

Table 1.9 – Next Phase Estimated Costs 

Activity Estimated Costs 
($) 

Condemnation Drilling Program, 
Geotechnical, Hydrology and 
Hydrogeology Studies 

1,050,000 

Metallurgical Studies and Tests Works 100,000 
Complementary Environmental Studies 
or Surveys 100,000 

Hydro-Québec Preliminary Study 
(“Avant-projet”) 700,000 

Hydro-Québec Down Payment 3,000,000 

Advance Engineering 2,142,000 

Estimated Total Costs 7,092,000 
 

1.17.2 Mining and Geology 

1.17.2.1 Condemnation Drilling and Geotechnical Studies for Infrastructure 

It is proposed to proceed with a 1,500 m drilling program in the sector of the West Zone 
Deposit aimed at providing more detailed geological data in areas where permanent 
infrastructure is planned. The goal is to ensure that the permanent infrastructure does not 
conflict with possible economic mineral deposits in the area. Condemnation drilling will 
also be combined with geotechnical studies since both aim to characterize the planned 
locations of the co-disposal stockpiles, the main concentrator site and the water collecting 
basins. Results will also help in determining the suitability of the underlying material for 
use in construction. The provisions estimated for the work include all field-work expenses, 
personnel, laboratory analysis, and the preparation of a final report. 

Further geotechnical investigation will have to be carried out at the location of the 
proposed CSF and water management infrastructure (collecting basins, ditches). 
Investigations will include additional geotechnical boreholes with rock coring 
supplemented with laboratory tests including particle size distribution, moisture content, 
and uniaxial compressive strength on selected soils and rock samples. 
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Geotechnical and hydrogeology studies aimed at characterizing the overburden, pit wall 
stability and water pressure within the pit area are a necessary step for the project to go 
forward. The pit angles could be optimized further once geotechnical and hydrogeological 
assessments of the mine site are completed. 

The work program aims to enhance the understanding of the geotechnical and 
hydrogeological conditions onsite and to characterize materials in support of the design 
of the open pit. The work program also includes consultant support to perform geo-
mechanical mapping, drilling, trenching and a laboratory program as well as computer 
modelling to simulate groundwater regime and effects from the mining activities. 
Additional drilling and testing are recommended in the open pit area to get detailed 
geotechnical information of the overburden. The use of existing and future exploration 
drill holes could help in lowering the proposed budget for the hydrogeology program. 

1.17.3 Metallurgical Studies and Test Work 

A number of process areas require additional characterization in preparation of the 
detailed engineering stage. Testing to optimize the process and conditions will be 
completed in the demo plant due to the larger scale and continuous operating mode: 

 Optimize the process variables associated with the polishing and stirred media mills. 
This includes a systematic investigation of the impact of grinding media type and 
size, retention time, mill speed, and pulp density on the metallurgical response in 
terms of concentrate grade and flake size distribution. The results of this will help 
determine whether polishing/cleaning of the coarse fraction is required, and whether 
upgrading of the graphite using spirals or WHIMS is required to meet the required 
specifications. 

 Establish realistic reagent dosages for the various flotation circuits. Since the demo 
plant recirculates 100 % of the process water, any residual frother and collector will 
reduce the reagent dosage requirements. 

 Optimize any process equipment design specifications that will require 
modifications due to the specific nature of graphite. For example, operation of the 
intermediate and final concentrate thickeners can be challenging due to the 
persistent froth often observed for graphite concentrates. Specific measures may 
have to be implemented to address these frothing issues. 

 Develop a better understanding of the relationship between PAX dosage in the 
sulphide rougher and the recovery of sulphides into the final graphite concentrate 
under continuous operating conditions. This includes the implementation of control 
mechanisms to reduce the risk of overcollection and the investigation of xanthate 
destruction technologies and xanthate degradation over time. 

 Evaluation of the SkimAir® technology. Outotec can provide a pilot scale cell, 
which aligns well with the 3.5 t/h nameplate capacity of the demo plant. 
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 Evaluation of screening and cycloning as dewatering technologies to confirm 
technical requirements for dewatering. 

 Full characterization work on representative low-sulphide and high-sulphide 
tailings. 

 Determine the material characteristics for storage and handling of ore and products. 
Parameters required for proper bin and pile sizing shall be determined whether with 
the demonstration plant or with specialized laboratories. 

 Packaging cycle times will be determined, and logistics will be optimized for bag 
loading, inflating, filling, and storage. 

1.17.4 Co-Disposal and Water Management Infrastructure 

The following additional information is required to address project design refinements and 
confirm the assumptions made in co-disposal and water treatment engineering: 

 Additional stability analysis will be required to include recommendations and 
optimization in the next engineering phases for: 

 The co-disposal stockpile including the pit wall data for areas where the 
pile will be located near the pit; 

 The co-disposal stockpile when placed over the backfilled mine pit; 
 Depending of geotechnical data interpretation after the next investigation, 

stability analysis for collecting basins design may be required; 
 Additional stability analyses to evaluate the effect of the blasting activities 

on the pit and the co-disposal pile will have to be carried out. 
 Additional validation and engineering will have to be carried out regarding a 

protective rock layer between the in-pit co-disposal and the northern part of the pit 
where a lake will form after site reclamation; 

 Perform instrumented experimental test cell monitoring on site and gather data 
(oxygen consumption, water content, suction) to improve co-disposal design; 

 Collect surface water and process water quality data from laboratory tests and the 
demonstration project. 

1.17.5 All-Electric 

 It is recommended that automated (unmanned) charging technology be 
demonstrated in Canadian climatic conditions, in order to de-risk the Project. 

 It is recommended for NMG to market benchmark EV operations for open pit 
mining applications. It could also target underground mining EV applications which 
would use the same technology. 
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1.17.6 Environment 

 Undertake air emission, noise, hydrogeology and landscape modelling during the 
preparation of the environmental impact assessment; 

 Perform a land survey in order to properly assess the location and proximity of 
private and leased lands within a 1 km radius of the proposed open pit; 

 Continue the collaborative work with the Community, the Atikamekw First Nation 
of Manawan and the Stakeholder Committee; 

 Continue the engagement with the Atikamekw First Nation of Manawan and the 
Council of the Atikamekw First Nation in order to reach the pre-development 
agreement; 

 Ensure that all stakeholders and members of the public are engaged for the purpose 
of the upcoming ESIA; 

 Continue holding public consultations in order to properly inform and take into 
account the local communities’ and stakeholders’ concerns regarding the Project; 

 Pursue the proactive acquisition process; 
 Fulfill NMG’s engagements and put forth mitigation measures when possible; 
 Complete the Environmental and Social Impact Assessment (“ESIA”) report in 

winter 2019 following the directive that has been issued by the MELCC for the 
project (February 2018) and the new set of directives issued after the approval of 
the new Loi sur la qualité de l’environnement (March 23, 2018). 

1.18 Opportunities 

The location of NMG’s Project is a key competitive advantage to supply natural graphite 
to the North American market. NMG’s demonstration plant, which uses ore material from 
the West Zone to create natural graphite flakes concentrate, (see Press Releases dated May 
24th, 2018 and September 18th, 2018) is a pivotal component in de-risking NMG’s open 
pit natural graphite mining project on its Matawinie Property. The demonstration plant 
will serve to: 

 Supply enough quantities of each material group to support an adequate market 
approach: 

 Qualify NMG graphite products and establish a sales record;  
 Test and improve processes for commercial operation optimization; 
 Implement high standard and innovative technology for tailings and mine waste 

management as well as site reclamation; 
 Start employee training and local future workforce outreach program. 
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2.0 INTRODUCTION 

2.1 The Property 

The Matawinie Property presently consists of 210 map-designated claims forming eight 
(8) main claim blocks totalling 11,360 ha. The Property is spread over an area of 
approximately 75 km by 45 km. Since the focus of this Report is to detail a Feasibility 
Study on the Mineral Reserves identified in the Tony Block, only that claim block will be 
described in the present document. It is important to note that the Tony Block was formally 
known as claim block “H” or “Hotel” and that a name change occurred in 2015 (see June 
17th, 2015 press release). The Tony Block now consists of 145 contiguous map-designated 
claims totalling 7,543.86 ha. 

2.2 Terms of Reference 

Following completion of a Pre-Feasibility Study and an Updated Pre-Feasibility Study 
NI 43-101 Technical Report on the Property prepared by Met-Chem, a division of DRA 
Americas Inc (“MC-DRA”) and published in 2017 and in 2018, NMG has mandated MC-
DRA to complete a Feasibility Study (“FS” or “Report”), following National Instrument 
43-101 (“NI 43-101”) rules and guidelines, regarding the Tony Block in order to advance 
the Project to the next phase. 

This FS is based on the same Resources that were presented in the Updated Pre-Feasibility 
Study dated August 10th, 2018. The Resources were first presented publicly in the June 
27th, 2018 Press Release and the current FS results were presented in the October 25th, 
2018 Press Release. 

The Report incorporates the new drilling results from the drilling program in late 2017 
and 2018. 

The Report is based on NMG’s decision to increase the production rate from 52,000 
tonnes per year to 100,000 tonnes of graphite concentrate per year. Other major changes 
to the production facilities include replacement of the permanent crushing system to a 
semi-mobile in-pit crushing system and relocation of the de-sulphurization plant and 
related temporary storage facilities for NAG and PAG materials from the south of the pit 
to the plant facilities.  

Another major revision from the Pre-Feasibility Study is the elimination of the NAG and 
PAG tailings stockpiles and addition of a co-disposition tailings storage whereby the Non-
Acid Generating (“NAG”) and Potentially Acid Generating (“PAG”) materials are co-
disposed with waste rock over impervious geomembranes liner at the base of the Co-
Disposal Storage Facilities (“CSF”). 

The Report also reflects an all-electric mining operation which is a major change 
compared to the operation described in the Pre-Feasibility Study. The increase in power 
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requirements along with the limited power available from the previously planned 34.5 kV 
line necessitated a change in the incoming power line from 34.5 kV to 120 kV to be 
supplied by Hydro-Québec. 

The Report was based on a mining contractor who would be responsible for supplying the 
all-electric mine and service equipment and to provide the quality and quantity of ore to 
the concentrator on a cost per tonne basis over the life of the mine. 

To finalize the Report to the requisite standard, MC-DRA worked with renown 
engineering firms and suppliers who provided design and cost information to support the 
capital and operating cost estimates, project schedule, and economic analysis. As shown 
in Table 2.1, MC-DRA was supported by SGS Geostat, Metpro, and SNC-Lavalin 
(“SNC”) as well as ABB and MEDATECH. 

2.3 Source of Information 

Much of the historical and geological information was gathered from Québec government 
databases and NMG internal documents. 

When applicable, the document code given for historical assessment reports made 
available by the Ministère de l’Énergie et des Ressources Naturelles (“MERN”) in the 
form of GM XXXXX (and others in the form of DV XXX, RG XXX or MM XX-XX 
etc…) was used for reference purposes in this Report. These reports can be viewed free 
of charge on the MERN website 
(http://sigeom.mines.gouv.qc.ca/signet/classes/I1102_indexAccueil?l=a) using the 
SIGEOM or EXAMINE applications. Such reports usually contain technical information 
on geological, geochemical or/and geophysical work conducted by mineral exploration 
companies. Government compilations of geoscientific work, historical drilling, 
geophysical surveys and other aspects of mineral exploration are also available on the 
SIGEOM and EXAMINE systems. 

Information about land tenure or claims was gathered from the MERN’s online GESTIM 
system (https://gestim.mines.gouv.qc.ca) on October 24th, 2018. This system provides a 
downloadable claim database in various GIS formats, as well as an online viewer. 

Some land tenure information was provided by NMG, as well as the underlying 
agreements and technical information not in the public domain. All of this information 
appears to be of sound quality. 

In addition to public information, reports and information supplied by NMG, MC-DRA 
used the information contained in relevant reports by SGS Geostat and by Metpro 
Management Inc., in the preparation of the present Report. 

Other sources of information used in this Report are listed in the references or elsewhere 
in the text of the Report. 
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2.3.1 Contributing Authors 

This Report was completed with the efforts of five (5) companies and one (1) individual: 
SGS Geostat, Metpro Management Inc, SNC-Lavalin, MC-DRA, Bernard-Olivier Martel, 
P. Geo. 

2.3.2 Qualified Persons 

The main Qualified Persons (“QPs”) responsible for the development of this Report are 
Yann Camus P. Eng. from SGS Geostat, Oliver Peters P. Eng., M. Sc., MBA from Metpro 
Management Inc., Martine Paradis, P. Eng., M. Sc. from SLC-Lavalin, Patrick Perez, 
P. Eng., M. Sc., Ewald Pengel, P. Eng., M. Sc., Jordan Zampini, P. Eng., Martin Saint-
Amour, P. Eng. and Celine M. Charbonneau, P. Eng., M. Sc. all with MC-DRA, Bernard-
Olivier Martel, P. Geo., B. Sc. 

Table 2.1 provides a list of QPs and their respective sections of responsibility. The QP’s 
certificates can be found at the beginning of the Report under Date and Signature – 
Certificates. 

Table 2.1 – Qualified Persons and their Respective Sections of Responsibilities 

Section Title of Section Qualified Persons 

1.0 Summary Céline M. Charbonneau  
and related QPs 

2.0 Introduction Céline M. Charbonneau  
and related QPs 

3.0 Reliance on Other Experts Céline M. Charbonneau  
and related QPs 

4.0 Property Description and Location Bernard-Olivier Martel 

5.0 Accessibility, Climate, Local Resources, 
Infrastructure and Physiography Bernard-Olivier Martel 

6.0 History Bernard-Olivier Martel 

7.0 Geological Setting and Mineralization Bernard-Olivier Martel 

8.0 Deposit Types Bernard-Olivier Martel 

9.0 Exploration Bernard-Olivier Martel 

10.0 Drilling Bernard-Olivier Martel 

11.0 Sample Preparation, Analysis and Security Bernard-Olivier Martel 

12.0 Data Verification Yann Camus, SGS Geostat 

13.0 Mineral Processing and Metallurgical Testing Oliver Peters, Metpro Management Inc. 

14.0 Mineral Resources Estimates Yann Camus, SGS Geostat 
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Section Title of Section Qualified Persons 

15.0 Mineral Reserve Estimates Patrick Pérez, MC-DRA 

16.0 Mining Methods Patrick Pérez, MC-DRA 

17.0 Recovery Methods 
Ewald Pengel, MC-DRA 
Jordan Zampini, MC-DRA 

18.0 Project Infrastructure Céline M. Charbonneau, MC-DRA 

18.6 Surface Water Management Martine Paradis, SNC-Lavalin 

18.12 Tailings and Waste Rock Storage Facilities Martine Paradis, SNC-Lavalin 

19.0 Market Studies and Contracts Céline M. Charbonneau, MC-DRA 

20.0 Environmental Studies, Permitting and Social 
or Community Impact Martine Paradis, SNC-Lavalin 

21.0 Capital and Operating Costs Martin Saint-Amour, MC-DRA 
and related QPs 

22.0 Economic Analysis Céline M. Charbonneau, MC-DRA 

23.0 Adjacent Properties Bernard-Olivier Martel 

24.0 Other Relevant Data and Information Céline M. Charbonneau, MC-DRA 

25.0 Interpretation and Conclusions Céline Charbonneau and related QPs 

26.0 Recommendations Céline Charbonneau and related QPs 

27.0 References  

2.4 Effective Date and Declaration 

This Report is issued in support of the NMG press release, dated October 25th, 2018, 
entitled “Nouveau Monde Feasibility Study Shows Pre-tax NPV of $ 1,287 Million and 
IRR of 40.6 % and After-tax NPV of $ 751 Million and IRR of 32.2 % From Its All-
Electric Open Pit Mining Project” as well as the NMG press release, dated June 27th, 2018, 
entitled “Nouveau Monde Increases its Indicated Resources to 95.8 Mt at a Grade of 
4.28 % Cg for its West Zone Graphite Deposit – Matawinie Property.  The effective date 
of this Technical Report, completed following NI 43-101 guidelines, is July 10th, 2018 
and the issue date is December 10th, 2018. 

This Report provides an independent Technical Report for the Feasibility Study of the 
graphite mineralization of the West Zone Deposit, in conformance with the standards 
required by NI  43-101 rules and guidelines and Form 43-101 F1. The estimate of mineral 
resources contained in this Report conforms to the CIM Mineral Resources and Mineral 
definitions. 

The information, conclusions, opinions, and estimates contained herein are based on 
information available at the effective date of this Report, assumptions, conditions, and 
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qualifications as set forth in this Report, and data, reports, and opinions supplied by NMG 
and other third-party sources. 

It should be understood that the mineral resources which are not mineral reserves do not 
have demonstrated economic viability. The mineral resources presented in this Technical 
Report are estimates based on available sampling and on assumptions and parameters 
available. 

2.5 Site Visit 

M. Bernard-Olivier Martel, P. Geo. (Québec), B. Sc a qualified person under the terms of 
NI 43 101, conducted a site visit to the Property from July 24th to August 16th, 2015, from 
September 5th to September 27th, 2015, from October 22nd to December 2nd, 2015, from 
July 6th to July 28th, 2016, May 25th, to June 15th, 2017, and from January 7th to January 
27th, 2018. 

Mr. Yann Camus, P. Eng., a qualified person under the terms of NI 43 101, conducted a 
site visit to the Property on November 9th, 2016 and on June 21st, 2018. 

Patrick Perez, P. Eng., M. Sc., a qualified person under the terms of NI 43-101, conducted 
a site visit to the Property on May 8th, 2017. 

Martine Paradis, P. Eng., M. Sc., a qualified person under the terms of NI 43-101, 
conducted a site visit to the Property on November 26th, 2017, and May 2nd, 2018. The 
information required for her work was obtained by SNC team members following site 
visits (see Section 20.1 for details). 

Ms. Céline Charbonneau, P. Eng., M.Sc., a qualified person under the terms of NI 43-101, 
conducted a site visit to the Property on May 8th, 2017, May 2nd, June 6th, as well as 
September 4th, 2018. 

2.6 Units and Currency 

In this Report, all currency amounts are Canadian Dollars (“CAD” or “$”) unless 
otherwise stated, with commodity prices typically expresses in US Dollars (“USD”). 
Quantities are generally stated in Système international d’unités (“SI”) metric units, the 
standard Canadian and international practices, including metric tons (“tonnes”, “t”) for 
weight, and kilometres (“km”) or metres (“m”) for distance. Abbreviations used in this 
Report are listed in Section 28.0. 
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3.0 RELIANCE ON OTHER EXPERTS 

MC-DRA prepared this Report using reports and documents as noted in Section 27.0  ̶ 
References. The authors wish to make clear that they are qualified persons only in respect 
to the areas in this Report identified in their “Certificates of Qualified Persons”, submitted 
with this Report to the Canadian Securities Administrators. 

The authors wish to state that an independent verification of land titles and tenure was not 
performed, nor has MC-DRA verified the legality of any underlying agreement (s) that 
may exist concerning the licences or other agreement (s) between third-party, but has 
relied on NMG to have conducted the proper legal due diligence. 

A draft copy of the Report has been reviewed by NMG. Any changes made as a result of 
these reviews did not involve any alteration to the conclusions made. Hence, the statement 
and opinions expressed in this document are given in good faith and in the belief that such 
statements and opinions are neither false nor misleading at the date of this Report. 

MEDATECH has contributed to Section 16.1.9 – Cycle Time and Truck Productivity 
Estimation, of this Report by providing reference for electric truck travel times including 
battery charging times given the battery technology selected for the Project. MEDATECH 
also assisted in developing the Capex for the transition from diesel to all-electric power 
trains in all the mining equipment. MEDATECH worked very closely with ABB in 
establishing the power needs and battery charging stations required to maximize the 
battery charging and minimize the interruption of the mine operations.  

MEDATECH is a specialist in Powertrain, Hydraulics and Controls System Engineering.  
They provide engineering, design, and prototyping service to original equipment 
manufacturers “OEM’s” specializing in Mobile Equipment. Their products and services 
range from Electric and Hybrid Powertrain Design such as MEDATECH’s ALTDRIVE 
system. 

Mr. Armando Farhate supplied the data and elaborated the basis of Section 19 – Market 
Studies and Contracts from the previous study. He is a mechanical engineer who graduated 
from UNIP – São Paulo, SP, Brazil in 1987. He obtained a postgraduate in Business 
Administration (MBA) from Mauá – São Paulo, SP, Brazil in 1998. He has worked as a 
C-Level executive in graphite mining companies in Brazil and Canada for six (6) years. 

ABB contributed to this Report, providing the design and Capex and Opex values for the 
electrical, instrumentation / automation and fire detection and protection systems. ABB is 
a technology leader in power grids, electrification products, industrial automation and 
robotics and motion, serving customers in utilities, industry and transport and 
infrastructure globally. ABB is continuing its history of innovation spanning more than 
130 years. 
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MC-DRA has not verified the legal aspects of the NSR buyout due by NMG. This 
information was provided by NMG in Section 4.3. 
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4.0 PROPERTY DESCRIPTION AND LOCATION 

The Matawinie Property presently consists of 210 map-designated claims (or “CDC”) 
forming eight (8) main claim blocks totalling 11,360 ha. The Property is spread over an 
area of approximately 75 km by 45 km. Since the focus of this Report is to detail a 
Feasibility Study on the Mineral Reserves identified in the Tony Block, only that claim 
block will be described in the present document. It is important to note that the Tony Block 
was formally known as claim block “H” or “Hotel” and that a name change occurred in 
2015 (see June 17th, 2015 press release). The Tony Block now consists of 145 contiguous 
map-designated claims totalling 7,543.86 ha. 

4.1 Location and Access 

The centre of the Tony Block is located approximately six (6) km to the South-West of 
the community of Saint-Michel-des-Saints. The claim block overlaps the National 
Topographic System (or “NTS”) map sheets 31J/09 and 31I/12. Most of the Tony Block 
lies within the municipality of Saint-Michel-des-Saints, Lanaudière Administrative 
Region, Province of Quebec, Canada. A total of 18 claims on the southwestern portion are 
completely or partly located within the Unorganized Territory of Saint-Guillaume-Nord, 
Matawinie Regional County Municipality (or “MRC” for Municipalité Régionale de 
Comté in French), also located in the Lanaudière Administrative Region. The centre of 
the Tony Block is positioned approximately 120 km, as the crow flies, North of Montréal, 
more or less at latitude 46.63° and longitude -73.96° (See Figure 4.1 and Figure 4.2). 

4.2 Type of Mineral Tenure 

In the Province of Quebec, claims are now referred to as map-designated claims. These 
predetermined claims each measure 30” longitude by 30” latitude. Claims can be acquired 
for a fee using an online form on the GESTIM website (https://gestim.mines.gouv.qc.ca). 
Claims are valid for a period of two (2) years, after which a certain amount of accumulated 
work credits on the claims is required for renewal as well as a renewal fee. All 145 claims 
composing the Tony Claim Block are 100 % owned by NMG. A sufficient amount of 
credits has been obtained to satisfy statutory work obligations needed to renew the entire 
Tony Claim Block until at least April of 2019. An amount of $ 8,791.93 will be required 
to renew all claims forming the Tony Claim Block for an additional two (2) years 
following their present expiry date. 
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Figure 4.1 – Matawinie Property Location 
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The information, downloaded from the GESTIM website on October 24th, 2018 
concerning the claims of the Tony Block, such as work credits required for renewal, 
credits accumulated from recent work, claim size and expiry date, is presented in 
Appendix A. Please note that work credits accumulated between April 1st, 2016 and 
December 31, 2017 are pending approval by the Ministry of Energy and Natural 
Resources (or “MERN”), this includes the 2016-2017 drilling campaigns as well as work 
pertaining to the preparation of the Preliminary Economic Assessment report (Norda 
Stelo, 2016), the Pre-Feasibility Technical Report (MC-DRA, 2017). 

4.3 Agreements and Royalties Obligations 

Of the 145 claims currently comprising the Tony Block, 108 claims totaling 5,695.94 ha 
were optioned from 3457265 Canada Inc. (“3457265”). These claims are illustrated in 
Figure 4.2. Under the terms of the agreement, 3457265 performed a regional airborne 
survey over a total surface area of approximately 2,100 km2, pursuant to the instructions 
provided by NMG's technical staff. Based on the results of this survey, 3457265 acquired 
four (4) blocks of claims comprising the Matawinie Property Blocks “F”, “G”, “I” and 
part of the Tony Block, previously referred to as Block “H” or “Hotel” (Figure 4.1). 

In consideration of the technical support, 3457265 granted NMG an exclusive and 
irrevocable option to acquire a 100 % interest in the mineral claims forming the four (4) 
blocks mentioned above. The following summarizes the agreement mentioned above 
dated February 28th, 2014 and an amendment to that agreement dated January 28th, 2016: 

1. Reimbursement of the airborne survey costs and costs related to claim acquisition 
($ 317,700) by the issuance of shares at a set price of $ 0.25 per share, subject to 
approval of the option agreement by the TSX Venture Exchange (the “Exchange”); 

2. The completion of a total of $ 300,000 in exploration work over a period of 24 
months, $ 100,000 of which must be provided in the first 12 months and $ 200,000 in 
the following 12 months; 

3. Should NMG proceed with the filing of a positive Preliminary Economic Assessment 
(“PEA”), NMG undertook, within a period of five (5) days following such filing, to 
either issue 1,000,000 common shares of its share capital, to be divided between 
3457265 (900,000 shares) and Éric Desaulniers, President and CEO of NMG, 
(100,000 shares), or to pay a sum of $ 1,000,000 which will be divided between 
3457265 ($ 900,000) and Éric Desaulniers ($ 100,000), at NMG's sole discretion; 

4. Should NMG proceed with the filing of a positive Feasibility Study (“FS”), NMG 
undertook, within a period of five (5) days following such filing, to either issue 
1,000,000 common shares of its share capital, to be divided between 3457265 
(900,000 shares) and Éric Desaulniers (100,000 shares), or to pay a sum of 
$ 1,000,000 which will be divided between 3457265 ($ 900,000) and Éric 
Desaulniers ($ 100,000), at NMG's sole discretion; 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 37 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

5. On successful completion of the terms of the agreement, NMG will assume a 100 % 
interest in the mineral claims subject to a two percent (2 %) Net Smelter Return 
(“NSR”) royalty held by 3457265 (1.8 %) and Éric Desaulniers (0.2 %). NMG can 
buy back the NSR Royalty for the sum of $ 1,000,000 for each 1 % at any time to be 
shared on a prorate basis between 3457265 and Éric Desaulniers. 

It is important to note that since the execution of that agreement and subsequent 
amendment, the first three (3) terms mentioned above have been successfully met, and all 
claims comprising the Matawinie Property, including those originally designated by 
3457265 (Blocks “F”, “G”, “H”, and “I”), are now fully owned by NMG. Furthermore, as 
per the third (3) term mentioned above, NMG issued a total of 1,000,000 common shares 
(900,000 shares to 3457265 and 100,000 shares to Éric Desaulniers) of its share capital in 
August of 2016 following the filing of the positive PEA (see Press Release dated August 
10th, 2016). The filing of this FS will trigger a cash payment, or the issuance of common 
shares as stipulated in the fourth (4) term mentioned above. 

The author has relied on information provided by NMG regarding land tenure, underlying 
agreements and technical information, and all those sources appear to be of sound quality. 
The author has not sought a formal legal opinion about the ownership status of the claims 
comprising the property and has relied on materials presented on the GESTIM website 
(https://gestim.mines.gouv.qc.ca) and from NMG for all aspects of tenure. 

4.4 Permits and Environmental Liabilities 

To the best of NMG’s and the author’s knowledge, NMG is not responsible for any 
environmental or physical hazards or liabilities within the Tony Block. Subsequent to the 
field programs carried out since 2014, all trenches were either backfilled or properly 
graded to prevent possible injuries to land users including local wildlife. NMG has not 
encountered, nor has it been responsible for any spills or the spread of contaminants during 
the course of its Project. 

Permits needed for the exploration, geotechnical and hydrogeological work completed to 
date consists of tree clearing permits, provided by the Ministry of Forests, Wildlife and 
Parks (or “MFFP” from the French “Ministère des Forêts, de la Faune et des Parcs”). In 
order to obtain the tree clearing permits, a Certificate of Conformity from the Municipality 
of Saint-Michel-des-Saints is required. Permits and authorizations were also obtained for 
NMG’s demonstration plant including the ore extraction pit and tailings facilities located 
on the West Zone. This plant uses the ore from the West Zone Deposit to create natural 
graphite flakes concentrate (for more details, see Press Releases dated May 24th, 2018 and 
September 18th, 2018). These permits consist of tree clearing permits as well as a 
Certificates of Authorizations, delivered by the Ministry of Sustainable Development and 
the Fight Against Climate Change (or “MDDELCC” from the French “Ministère du 
développement durable et de la lutte contre le changement climatique”). Table 4.1 below 
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lists the permits and authorizations obtained to date for work completed on the Tony Claim 
Block. 

Table 4.1 – Permits and Authorizations Acquired for Work on the Tony Block to Date 

Permit Type Activity Authority* Permit # Effective 
Date Deadline 

Certificate of Conformity Drilling SMDS N/A 15/04/23 N/A 
Site access construction authorization Drilling MERN 68216200000 15/06/12 16/06/12 
Intervention permit for mining 
activities (tree clearing) Drilling MFFP 3017317 15/06/15 16/03/31 

Certificate of Conformity Drilling SMDS N/A 15/07/13 N/A 
Site access construction authorization Drilling MERN 68219100000 15/08/10 16/08/10 
Intervention permit for mining 
activities (tree clearing) Drilling MFFP 3017760 15/08/21 16/03/31 

Certificate of Conformity Drilling & 
Trenching SMDS N/A 16/06/10 N/A 

Intervention permit for mining 
activities (tree clearing) 

Drilling & 
Trenching MFFP 3019212 16/06/28 17/03/31 

Certificate of Conformity Drilling SMDS N/A 17/05/09 N/A 
Intervention permit for mining 
activities (tree clearing) Drilling MFFP 3020919 17/05/19 18/03/31 

Certificate of Conformity Drilling SMDS N/A 17/07/07 N/A 
Intervention permit for mining 
activities (tree clearing) Drilling MFFP 3021342 17/07/17 18/03/31 

Certificate of Conformity Demo Plant SMDS N/A 17/09/08 N/A 
Certificate of Conformity Drilling SMDS N/A 17/10/04 N/A 
Intervention permit for mining 
activities (tree clearing) Drilling MFFP 3021967 17/10/20 18/03/31 

Restauration Plan Approval Demo Plant 
Phase 1** MERN 8341-0316 17/10/20 N/A 

Certificate of Conformity Drilling SMDS N/A 17/10/23 N/A 
Intervention permit for mining 
activities (tree clearing) Drilling MFFP 3021999 17/10/26 18/03/31 

Certificate of Authorization Demo Plant 
Phase 1** MDDELCC 

7610-14-01-
05653-10-

4011613748 
17/10/30 N/A 

Intervention permit for mining 
activities (tree clearing) 

Demo Plant 
Phase 1** MFFP 3022034 17/11/02 18/03/31 

Certificate of Conformity Demo Plant 
Phase 2*** SMDS N/A 17/11/21 N/A 

Intervention permit for mining 
activities (tree clearing) 

Demo Plant 
Phase 1** MFFP 3022272 18/01/18 18/03/31 
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Permit Type Activity Authority* Permit # Effective 
Date Deadline 

Certificate of Authorization 
(Modification) 

Demo Plant 
Phase 1** MDDELCC 

7610-14-01-
05653-10-

4011613748 
18/01/19 N/A 

Intervention permit for mining 
activities (tree clearing) Drilling MFFP 3022400 18/03/15 18/03/31 

Restauration Plan Approval Demo Plant 
Phase 2*** MERN N/A 18/04/27 N/A 

Bulk Sample Request Demo Plant 
Phase 2*** MERN N/A 18/05/01 20/05/01 

Tailings Location Approval Demo Plant 
Phase 2*** MERN N/A 18/05/01 N/A 

Certificate of Authorization 
Demo Plant 
Phase 2*** MDDELCC 

7610-14-01-
05653-11-
401640198 

18/07/13 N/A 

Intervention permit for mining 
activities (tree clearing) 

Demo Plant 
Phase 2*** MFFP 3023236 18/07/16 19/03/31 

Land Lease Demo Plant 
Phase 2*** MERN 39418914 18/07/16 N/A 

Land Lease Demo Plant 
Phase 2*** MERN 27817914 18/07/16 N/A 

* SMDS: Municipality of Saint-Michel-des-Saints 
* MERN: Ministry of Energy and Natural Resources 
* MFFP: Ministry of Forests, Wildlife and Parks 
* MDDELCC: Ministry of Sustainable Development and the Fight Against Climate Change 
** Overburden stripping over the demonstration plant ore extraction zone. 
***Demonstration plant, tailings and water management facilities. 

The permits needed to conduct the work proposed for the Property, listed in Section 26.0, 
consists of additional tree clearing permits which are provided by the MFFP as well as 
authorizations, in the form of Certificates of Conformity, by the municipality. The 
expected delay for these types of permits is usually about three (3) weeks following the 
submission of the tree-clearing request form. 

4.5 Significant Factors, Risks, and Other Relevant Information 

Certain areas of the province are defined as “restricted zones” where it is either not 
permitted to “stake” a claim, or claims (or parts of claims) are subject to specific laws and 
regulations. These zones are available for viewing on the GESTIM system. Specific 
information relative to the restrictions is also available on the GESTIM online viewer and 
is illustrated in Figure 4.3. Such zones usually refer to native reserves, biological reserves, 
parks and urban areas. The Tony Block is truncated in the middle by a restricted zone 
where the designation of claims is temporarily suspended due to the current addition of 
transmission lines by Hydro-Québec, a government-owned Public Utility Company. Since 
claim parcels within the Tony Block extrude from this zone, the portions within the 
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restricted zone will automatically be allocated to NMG if and when the temporary 
suspension is lifted. 

Information provided by the municipality cadaster database from late 2015 reveals that 
the mineralized zones covers mostly crown land. The Tony Block also covers private 
properties, although these are located some distance from the targeted mineralization with 
the exception of two (2) private lots, one of which overlaps part of the West Zone Deposit 
Mineral Reserve pit shell (Figure 4.3). Additional information on surface rights is 
available in Section 5.5. 

For more details on social, environmental and permitting issues, see Section 19.1. 
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Figure 4.3 – Tony Block Main Mineralized Zones and Land Use 
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5.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE 
AND PHYSIOGRAPHY 

5.1 Accessibility 

All mineralized zones located on the Tony Block are within four (4) km, as the crow flies, 
from the centre of the Tony block and 11 km to 18 km driving distance from the 
community of Saint-Michel-des-Saints using the current road system. The town itself is 
accessible from Montréal using the Province of Quebec’s paved Route 131, the trip 
represents a distance of approximately 160 km. The main mineralized zones are all 
accessible using logging roads of varying grades, these however, are not maintained by 
any organization nor are they cleared during the winter months. The use of an All-Terrain 
Vehicle (“ATV”) or Four-Wheel-Drive (“4X4”) vehicle is strongly recommended to 
access the mineralized zones, especially in wet and slippery conditions, although the West 
Zone is easily accessible using high clearance two-wheel-drive vehicles in dry weather 
conditions. 

5.2 Physiography 

The topography of the Project area and surrounding region is typical of the Laurentian 
Highlands, characterized by a series of rounded elongated hills and valleys carved by the 
passage of the Laurentide Ice Sheet during the Quaternary Period. Summits usually reach 
100 m to 150 m above the bottom of adjacent valleys. The valleys themselves vary 
considerably in width and are often occupied by marshes and small streams. The lakes in 
the Project area are formed by larger basins, most of which are probably structurally 
controlled. Elevation on the Property varies between 360 m to 625 m above sea level. 

Studies of Pleistocene and recent quaternary deposits, as well as the author’s observations, 
indicate that hilltops and elevated areas are generally covered by a thin veneer of 
undifferentiated glacial till, usually about one (1) m to five (5) m thick although sometimes 
exceeding 25 m as demonstrated by drilling in the northern portion of the West Zone. 

Adjacent valleys generally include considerable accumulated organic matter, more or less 
decomposed and derived from sphagnum, mosses, and forest litter. Fluvioglacial and 
fluvial deposits are also present within the area; they can be distinguished by their mostly 
homogeneous grain size, the lack of clay and silt size particles and the presence of rounded 
cobbles and boulders. These deposits seem to dominate the valley host to the Matawin 
River. Most of the mineralized zones seem to be covered by till, with the exception of the 
South-East Zone, where fluvioglacial material was encountered during a trenching 
program. 

The area is located in the maple-yellow birch bioclimatic domain. The potential vegetation 
on mesic sites is maple-yellow birch stands (mid-slope) and balsam fir-yellow birch stands 
(top of slope). Well-drained sites are colonized by the potential vegetation of black spruce, 
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lichen-American green alder stands. Balsam fir-red spruce stands are located on less well-
drained benches. The growing season is of moderate length, varying from 160 to 170 days 
(Robitaille and Saucier 1997). More specifically, the Study area is dominated by 
deciduous stands, which consist mainly of yellow birch, maple and poplar. Mixed stands 
come second and are composed of the same deciduous and coniferous species such as fir, 
tamarack or cedar. Coniferous stands are less extensive and consist mainly of fir, 
tamarack, cedar and pine. 

5.3 Climate 

The Project area is under the influence of a temperate continental climate and receives a 
moderate amount of precipitation. There are no climate related obstacles preventing a 
year-round mining operation. 

The mean annual temperature is 3.1 °C based on data recorded at Environment Canada’s 
station No. 7077570, which is located in Saint-Michel-des-Saints (Environment Canada, 
2015). According to the 1981-2010 statistics (station No. 7077570), July is the warmest 
month with an average daily maximum temperature of 24.2 °C, whereas January is the 
coldest month with an average daily minimum temperature of -20.4 °C. These statistics 
also show that the average annual rainfall is 731.1 mm with quantities culminating in June 
and July, and the average annual snowfall is 208.5 cm with significant precipitations in 
December, January and March. Snowfall occurs typically from October until April. Few 
snowfall events are possible in September and May. On average, a snow cover of 20 cm 
or more is present 98.1 days/year in the study area (Environment Canada, 2015). The 
permanent snow cover period varies from year to year but usually occurs around mid-
November until mid to end of April. Non-maintained secondary and logging roads can 
typically be accessed by snowmobile between mid-December and early April. 

5.4 Local Resources and Infrastructure 

The Tony Block mineralization is located within a few kilometers of major infrastructure. 
Electrical power and lumber supply stores are available in the town of Saint-Michel-des-
Saints as well as other common amenities such as running water, maintained public road 
system, lodging, restaurants and grocery stores. Communication towers provide partial 
cellular communication coverage to most of the main mineralized zones. According to the 
2016 federal census, the population center of Saint-Michel-des-Saints reaches 1,131 and 
the Saint-Michel-des-Saint municipality counts a population of 2,359. 

The nearest hospital or CLSC (from the French “Centre local de services 
communautaires”), a free clinic run and maintained by the provincial government, is 
located in the town of Saint-Michel-des-Saints and a larger hospital is located some 100 
km south in the town of Joliette. A 735 kV power line passes through the Project area with 
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an additional 735 kV power line presently in construction scheduled to be fully 
operational by the end of 2019. 

Local resources on the Tony Block consist of an abundance of fresh water and mixed 
deciduous and coniferous trees. Sand and gravel have also been observed on the Tony 
Block during field work, although the available volume and quality of the material is 
unknown. Geotechnical tests are being conducted on the till covering the deposit to 
validate its usefulness for the construction of infrastructure. The general area has excellent 
road coverage, with many logging roads leading far into the hills. 

The region offers an abundant skilled workforce, such as forestry workers, mechanics and 
heavy equipment operators. It is important to note that NMG has leased part of a large 
disused manufacturing plant near the community of Saint-Michel-des-Saints in order to 
host its demonstration plant with a capacity to produce 1,000 tonnes of graphite 
concentrate annually (Figure 4.3). Additional information about this demonstration plant 
is detailed in Press Releases from NMG dated May 24th, 2018 and September 18th, 2018. 

5.5 Surface Rights 

The main mineralized zones located on the Tony Block are mostly located on public crown 
land although some private land and crown land leaseholders are located nearby. The only 
identified mineralized zone not completely located on public crown land is the West Zone 
to which the planned open pit, main subject of this FS, encroaches about 7,250 square 
metres in an undeveloped private lot according to a public land use database, acquired 
from the MRC in 2015 (Figure 4.3). It is important to note that the open pit will not reach 
this portion of private land before Year 16 of mine operation. Although none of the 
infrastructure on the proposed mine site, with the exception of that portion of the open pit 
mentioned previously, is located on private or leased land, some of the infrastructure, such 
as the mill, is located in close proximity (about 30 m) of government land leases on which 
cottages are built on the shores of Lac aux Pierres (Figure 18.1). Further details about the 
possible acquisition of these land leases and nearby private lots are available in Section 
19.1. 
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6.0 HISTORY 

The Tony Block is located in an area that has mostly been ignored in terms of its mineral 
potential. No mention of work in the Tony Block by other mineral exploration companies 
has been found in the literature. At a more regional scale, the SIGEOM mineral occurrence 
database indicates a few mineralized showings in the general area, including an old mica 
mine and closed quartz (silica) quarries (Figure 6.1). The MERN and the Geological 
Survey of Canada (“GSC”) completed geological mapping in the area in the 1960s (Figure 
6.2). The provincial government also carried out a recent lake bottom sediment sampling 
campaign. Additional information on this survey is available in Section 6.1. 

6.1 Regional Government Surveys 

The historical information used for the preparation of this section was obtained from the 
SIGEOM and EXAMINE systems, both managed by the MERN1, and from Natural 
Resources Canada (“NRCAN”)2. The only relevant historical work performed on the 
Tony Block, other than that done by NMG and 3457265 Canada Inc., consists of 
geological mapping by both the provincial and federal government as well as a recent lake 
bottom sediment sampling campaign. The MERN lake bottom geochemical survey was 
carried out in 2012 mostly over the Grenville geological Province. A report summarizing 
the results was only published on March 1st, 2018 (Solgadi, F.,2018, DP 2018-03). The 
Report focusses on the following elements: As, Cu, La, Li, Ni, Pb, Y, and Zn. Out of the 
5,779 samples collected during the survey, six (6) are located on the Tony Claim Block. 
One of these sample returned Li values within the top 1 %. A list of reports describing this 
geoscientific work is available in Table 6.1. 

Table 6.1 – Historical Geoscientific Reports Concerning the Tony Block 

Report ID Year of 
Publication Type of Report and Comments 

RP 5521 1966 
Geological mapping at the 1:63,360 scale of the Saint-Michel-
des-Saints region (western part) as well as the Joliette, Berthier 
and the Maskinongé County. 

*1084852 1966 Geological mapping at the 1:253,440 scale of the Mont Laurier 
and Kempt Lake Map Areas (NTS sheet 31J and 31O) 

CGSIGEOM31I1 2010 Geological map compilation at the 1:50,000 scale covering NTS 
sheet 31I 

CGSIGEOM31J1 2010 Geological map compilation at the 1:50,000 scale covering NTS 
sheet 31J 

DP 2018-031 2018 Lake bottom geochemical survey covering the southern portion 
of the Grenville Province 

                                                      
1  available on the following website:  http://sigeom.mines.gouv.qc.ca/signet/classes/I1102_indexAccueil?l=a 
2  available on the following website:  http://geoscan.nrcan.gc.ca/starweb/geoscan/servlet.starweb?path=geoscan/geoscan_e.web 
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6.2 Mineral Exploration Work 

No mention of work in the Tony Block by mineral exploration companies, other than 
NMG, has been found in the literature. 
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Figure 6.1 – Tony Block Regional Geology 
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Figure 6.2 – Tony Block Local Geology 
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7.0 GEOLOGICAL SETTING AND MINERALIZATION 

7.1 Regional Geology 

The Tony Block is located in the southwestern portion of the Grenville geological 
Province. The Grenville Province is composed of imbricated terranes, or large crustal 
blocks, each one dipping eastward below successively younger ones due to the pushing 
and adding of new terranes during distinct phases of orogenic activity. These terranes, or 
fault bounded crustal blocks, are exposed over a 300 to 500 km wide belt that extends 
from southwestern Ontario and northern New York State to Labrador (Figure 7.1). Rivers 
et al. (1989) divided the Grenville into the Autochthonous, Parautochthonous and 
Allochthonous tectonic belts. Intense ductile deformation occurred during the Grenvillian 
orogenic cycle (1160-970 Ma; Rivers et al., 1989). During this cycle, the different terranes 
were thrust up and over each other (Figure 7.2). 

Figure 7.1 – Tectonic Subdivisions of the Grenville Province 
Modified from Carr et al., 2000 and according to Rivers et al. 1989. 
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Figure 7.2 – Grenville Orogeny Thrusting 

 
From http://www2.ggl.ulaval.ca/personnel/bourque/intro.pt/planete_terre.html [modified from Hocq et al. 1994 (MM 94-01)]. 
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Figure 7.3 – Principal Divisions of the Grenville Province and  
Location of the Tony Block 

 
Modified from Davidson et al.1998. 

Figure 7.4 – Cross Section of the Grenville Province Centered Over the Morin 
Terrane 

 
Modified from Hocq et al.1994 (MM 94-01) 
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Figure 7.5 – Terranes Adjacent to the Tony Block 
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section, is composed of paragneiss. This was confirmed during prospecting activities in 
2014 and 2015. A few large slivers of amphibolite units were mapped in the central part 
of the Property, and a charnockite orthogneiss unit wraps around the northwestern and 
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southeastern portion of the main mineralized zones. The late 2013 and early 2015 
geophysical airborne surveys suggest a large circular conductor located in the central part 
of the Tony Block, as well as weaker conductors scattered within the Tony Block (Figure 
9.2). The main circular conductor, which has proven to display graphite mineralization, 
was the focus of ground exploration work by NMG since 2014. 

7.2 Property Geology 

The majority of the lithologies present on the Tony Block are the typical metasedimentary 
rocks, which were assigned to being part of the “Grenville Series” of Logan (1863). The 
term Grenville Series was redefined as the “Grenville Supergroup” by Wynne-Edwards 
(1972). The principal lithologies diagnostic of the Grenville Supergroup are; aluminous 
paragneisses (garnet, sillimanite, biotite, graphite), marble (crystalline limestone), 
quartzite, amphibolite, and related rocks. All these lithologies occupy a large area in 
Quebec, Ontario, and northern New York State, which is referred to as the Central 
Metasedimentary Belt; Mont-Laurier Basin; Monocyclic Belt, etc. Thus, the Tony Block 
lies within this Central Metasedimentary Belt (“CMB”) (Figure 7.1). The following 
paragraphs summarize the various lithologies encountered during work performed by 
NMG on the Tony Block. 

7.2.1 Paragneisses – Migmatites – Mobilizate 

The aluminous paragneiss is the most abundant rock type encountered in the area and is 
also host to the graphite mineralization observed on the Tony Claim Block. These 
paragneisses are derived from the metamorphism and deformation of the original pelitic 
sedimentary rocks that took place during the Grenville Orogeny. Paragneisses are visually 
identified by the alternating centimetre to decimetre scale light to dark banding as well as 
their mineral assemblages. The leucocratic minerals comprising the paragneisses located 
on the Tony Claim Block are mostly quartz, plagioclase and potassic feldspar (orthoclase, 
microcline). The most common mafic mineral found in the paragneisses is biotite. The 
other common minerals observed in the paragneisses are: graphite, garnet, sillimanite, 
cordierite, sulphides (pyrrhotite, pyrite), pyroxenes, muscovite and magnetite. The 
accessory minerals observed in thin sections include apatite, zircon and monazite. 

The paragneisses enriched in graphite usually contain a comparable but lower amount of 
disseminated sulphides (pyrrhotite and, to a lesser extent, pyrite) as provided by 
comparing the analysis results of graphitic carbon and sulphur content which returns 
approximately a one (1) to 0.75 ratio. The surficial alteration of the sulphides imparts a 
rusty colouration commonly observed in the paragneiss outcrops. Garnet-rich 
paragneisses in the area usually contain less than one (1) % graphite. They are also more 
leucocratic in appearance and only display slight surface alteration in outcrops. 
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Petrographic studies have helped to determine the chronology of the development and 
growth of the different minerals observed in the paragneisses of the Tony Block: 

 Biotite and graphite show intimate growths; 
 Sillimanite may contain inclusions of both biotite and graphite; 
 Cordierite may contain inclusions of biotite, graphite and sillimanite; 
 Garnet may contain inclusions of sillimanite, biotite, and/or graphite. 

The mineralogical assemblage observed in these paragneisses, and particularly the 
development of sillimanite, indicates that these rocks were subjected to a very high grade 
of metamorphism of the upper amphibolite facies. In addition, the textural and structural 
relationships of the minerals present indicate that these rocks are the product of very strong 
syntectonic deformation. This is made further evident by the strong foliation and tectonic 
banding shown by the preferred orientation of the biotite, graphite, sillimanite, elongate 
quartz lenses and ribbons present in the rock. 

During such a high grade of metamorphism, the paragneisses start to undergo partial 
melting (anatexis) to different degrees, resulting in the formation of migmatites. The 
migmatites, in which the product of partial melting and segregation is present in the form 
of lit-par-lit layers and bands parallel to the foliation in the paragneiss, are designated as 
metatexites. 

During anatexis, the migration and subsequent crystallization of a melt within the source 
rock produces in-source leucosomes, also called mobilizate. This material is leucocratic, 
generally white to very pale pink in colour, and granitic in composition. It can form 
centimetre to metric-size units. The presence of garnet in the mobilizate distinguishes it 
from common granite and/or pegmatite intrusions. 

7.2.2 Marble and Calc-Silicate Rocks 

The calc-silicate rocks, containing a larger proportion of carbonate minerals, accompanied 
by a smaller proportion of calc-silicate minerals, in fact represent somewhat impure 
crystalline limestone (marble) in the CMB. The recrystallization of carbonate minerals 
and the development of calc-silicate minerals took place during the deformation and 
metamorphism event of the Grenville Orogeny. 

The presence of calc-silicate units with thickness ranging from centimetre to metric scale 
was observed and recorded during drill core logging. Some of these units are also useful 
as key horizons that can be correlated in different drill holes, especially for the South 
Zones. These units can be identified by an effervescent reaction to diluted hydrochloric 
(HCl) acid. They are usually pale in color with green specks or light green with white 
specks and display a gradational contact into paragneiss units. 
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The calc-silicate rocks are generally medium to coarse grained where the granoblastic 
carbonate minerals predominate. In addition, there is common development of diopside 
and scapolite, in large and small grains, well distributed in the rock. The rock may contain 
very minor grains of sphene observed in thin sections. In some cases, the presence of 
tourmaline, blue-green in colour, has also been noted. 

7.2.3 Metagabbro 

Thin units of metagabbro were also observed during drill core logging. Some of these 
units can be correlated in the drill holes. The metagabbros represent small mafic intrusions 
in the form of either sills or dykes that have been transposed parallel to the general 
structure of the surrounding metasedimentary rocks. They are visually identified by their 
dark green color and mineral assemblage. They also offer a sharp contact which is usually 
biotite rich. 

Metagabbros represent a deformed and metamorphosed gabbro, which has undergone a 
large degree of recrystallization but still preserved some primary textures, and primary 
mineral assemblages. The primary preserved minerals include; large plagioclase grains 
that commonly show good zoning, and large clinopyroxene and orthopyroxene grains. 

The effects of deformation and accompanying recrystallization are: smaller broken and 
recrystallized plagioclase, clinopyroxene, orthopyroxene grains, development of large and 
small reddish biotite flakes showing good preferred orientation. This rock can also contain 
large and small garnet porphyroblasts. The accessory minerals observed in thin section 
include apatite, magnetite, sulphide and zircon. 

7.2.4 Charnockite Granite 

Several large and small outcrops of a charnockite granite were observed in the central part 
of the Tony Block and drill hole intersections are noted mostly in the North-West area of 
the West Zone. The rock varies in grain size from coarse-grained to medium grained. The 
rock generally shows a foliation, which in some outcrops is very intense and even 
mylonitic. 

The distinguishing feature of this granitic rock is a good greenish to pink colour in fresh 
surfaces, and a brownish colour on weathered surfaces which is very characteristic of the 
charnockite group rocks. 

7.2.5 Graphite 

It is quite common to observe the presence of flakes of graphite disseminated in the 
marbles and rusty biotite paragneisses of the Grenville Supergroup in the Central 
Metasedimentary Belt, in Quebec and in Ontario. These two (2) rock types are considered 
favourable for the large economic concentrations of graphite. 
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The observations of the graphite bearing biotite paragneisses, in the field, in drill core, 
and in thin-sections, clearly indicate that the graphite flakes and the associated biotite 
flakes are strongly lepidoblastic, and define the strong foliation. In thin-section, biotite 
and graphite show an intimate relationship, indicating that their development took place 
quite early, followed by the development of sillimanite and garnet, respectively. The 
presence of sillimanite in the paragneisses, and the common evidence of partial melting 
of the paragneisses indicate that the development and growth of graphite and all the 
associated minerals is syntectonic, and under the metamorphic conditions which are 
equivalent to the upper amphibolite facies. 

7.2.6 West Zone Geological Model 

A simplified 3D geological model of the West Zone Mineral Reserve pit-shell was created 
by SGS Canada Inc. - Geostat (Blainville, Quebec) using the exploration drill core logs. 
The model is composed of five (5) main lithologies, some of which are themselves 
composed of sub-lithologies. To create this geological model, lithologies traced over 
multiple sections and displaying thicknesses of at least 5 m were used. The main 
lithologies are as follows: 

 Graphitic Paragneiss: 

This unit is comprised of mineralized paragneiss derived from the bloc model 
created to define the most recent Mineral Resources. 

 Mixed Paragneiss: 

This unit, as the name suggests, is composed of various poorly mineralized 
paragneiss layers and related sub-lithologies such as garnet-rich paragneiss, 
quartzite, mobilizate and calc-silicates, which are intermixed and observed in 
thicknesses varying from centimetre to metre scale. Although the variation of 
individual sub-lithologies prevents tracing them individually throughout 
multiple sections, a grouping of these lithologies seem to be coherent within the 
Mineral Resource pit-shell.  

 Charnockite: 

This easily identifiable unit is mostly present in the North-East and North-West 
part of the Mineral Resource pit-shell. 

 Biotite Paragneiss: 

This unit is differentiated from the biotite rich paragneiss layers observed in the 
Mixed Paragneiss unit by the lack of associated pyrrhotite. It can be mapped 
throughout a few drill holes and over a few sections. 
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 Metagabbro: 

This unit is differentiated from the other units by its intrusive origins, particular 
dark green colour and gabbroic texture. 

A three-dimension representation of the geological model, including the Mineral Reserve 
pit-shell is illustrated in Figure 7.6 and estimated tonnage in the Mineral Reserve pit-shell 
per main lithology is available in Table 7.1. 

Table 7.1 – Main Lithological Units within the Mineral Reserve Pit-Shell 

Simplified Lithologies Density Volume  
(Mm3)* 

Tonnes  
(Mt)* 

Graphitic Paragneiss (mostly ore) 2.76 22.71 62.69 

Mixed Paragneiss 2.8 13.76 38.53 

Charnokite 2.7 2.19 5.91 

Biotite-Rich Paragneiss 2.84 1.12 3.17 

Meta-Gabbro 2.84 0.06 0.17 
* Volume and tonnage within the Mineral Reserve pit shell. 
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Figure 7.6 – Simplified Geological Model of the West Zone 

 
 

7.3 Mineralization 

7.3.1 Regional Mineralization 

The Grenville geological province is well known for its extensive anorthosite intrusives 
quarried for dimensional stone, its industrial minerals, and its iron and titanium deposits. 
The province also includes numerous Ni-Cu, Mo, Zn-Pb, Zn-Cu-Ag, REE and U-Th 
deposits, as illustrated in Figure 7.7. More information concerning the mineral deposits 
and mineralization found in the Grenville Province can be obtained from Avramtchev and 
Piché, 1981 (DPV 809), as well as in Avramtchev and LeBel-Drolet, 1981 (DVP 744). 
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The Grenville Province is also host to the only presently active crystalline flake graphite 
mine in North America, the Lac-Des-Îles mine, owned by Imerys Graphite and Carbon 
S.A., a French multinational company. It is located near the community of Lac-Des-Îles, 
Province of Quebec (Figure 7.7). 

The more immediate area outside of the Tony Block includes a few mineralized 
occurrences (Figure 6.1). Some, like mica and garnet, may not be of much interest now, 
but at one time, extensive effort was devoted to finding and extracting these minerals. 
Molybdenite, rare earth elements, uranium-thorium minerals, base metals and other 
minerals have been sought in the general area in the past and remain the subject of limited 
interest here. 

Figure 7.7 – Geology and Major Mineral Deposits of the Grenville Province 

 
Modified from Corriveau et al., 2007 

7.3.2 Tony Block Graphite Mineralization 

Crystalline flake graphite mineralization was first discovered on the Tony Block in mid-
2014. Prospecting work, performed as a follow-up to the late 2013 airborne survey (Dubé, 
2014, GM 69067), resulted in the collection of nine (9) grab samples that returned values 
in excess of 5 % C(g) (Cloutier, 2015, GM 69069). Subsequent to this discovery, a short 
ground TDEM survey was conducted over four (4) areas where the 2013 airborne survey 
displayed strong conductors. Trenching was then performed in each of these areas, 
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resulting in the discovery of graphitic paragneiss horizons displaying thicknesses of over 
20 metres. The best intersections were provided by trenches TO-14-TR-2 and TO-14-TR-
4, which returned 5.7 % C(g) over 22 m and 5.1 % C(g) over 25.8 m, respectively. 

Thrilled by these results, NMG proceeded with another TDEM airborne survey in early 
2015, thus completing coverage of the main conductors in the area. Drill programs were 
then devised to test the significant conductors, now totaling over 12 km in strike length 
and separated into seven (7) zones: Far-West, West, North, North-East, East, South-East, 
and South-West (Figure 9.2). 

The drilling and trenching of all the mineralized zones located on the Tony Block, 
including the West Zone, revealed that the mineralized graphitic paragneiss units vary 
from a few centimetres to tens of metres in thickness. Overall, a stacking of these beds, or 
horizons, has shown to provide fairly homogeneous and continuous mineralization. The 
foliation, or gneissosity, of graphitic paragneiss horizons seems to be dipping mostly 
outwards from the main circular conductive anomaly seen in Figure 9.2 with the exception 
of the West Zone, whose mineralized horizons dip at about 60 to 70 degrees towards the 
South-East (or the interior of the anomaly) at the northern extremity and incrementally 
dips steeper going South where it becomes sub-vertical at the southern extremity. Overall, 
the dip of the other mineralized horizons varies from 30 degrees to sub vertical. The main 
graphitic horizons pinch and swell from four (4) m to around 80 m in width along strike, 
and drilling suggests that they are mostly open at depths greater than 200 m from surface. 
The thickness and extent of the mineralization found to date on the Tony Block is 
illustrated and further discussed in Section 10.0 of this Report. 

The graphitic horizons are interbedded with garnet paragneiss units displaying low 
graphite content and ranging from a few centimetres to tens of metres in width. Both the 
graphitic and the garnet paragneiss horizons can contain very little to high percentages of 
leucocratic mobilizate, thought to be the product of partial melting. The paragneiss is 
given the name of metatexite when the mobilizate layers of varying thickness are common, 
and are distributed in a lit-par-lit manner parallel to the foliation. These units are usually 
sub-parallel to the main foliation and often border the mineralized zones. All mineralized 
zones, with the exception of the West Zone, are limited by unmineralized to poorly 
mineralized paragneiss and sometimes metatexite. The Mineralization of the West Zone 
is usually bounded to the West by metatexite or charnockite and to the East by 
unmineralized paragneiss and further outside of the mineralization (usually less than 
100 m), by charnockite. 

The crystalline graphite flakes are mostly aligned parallel to the main foliation and they 
are disseminated fairly homogeneously within the mineralized horizons. Graphite 
mineralization is often found in the presence of sulphides, or in the case of the Tony Block, 
mainly pyrrhotite. This is made further evident by the correlation between the mineralized 
intersections and a strong magnetic field measured using a magnetic susceptibility meter 
(MPP probe by Instrumentation GDD Inc.) over the drill core. 
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8.0 DEPOSIT TYPES 

Crystalline flake graphite mineralization has been the focus of exploration by NMG on its 
Matawinie Property, including the Tony Block. 

The deposit type described in this Section is used as an indication of what could be found 
on the Tony Block, which contains similar geological environments and settings. The 
reader should also note that resources of this deposit type may not reflect the 
mineralization and/or results that might occur on the Tony Block. 

8.1 Crystalline Flake Graphite Deposit Type 

Crystalline flake graphite deposits are usually sedimentary in origin. They occur when 
carbon-rich organic content accumulated during sedimentation is transformed into 
graphitic carbon crystals, or flakes, during metamorphism. They are commonly 
stratabound and hosted by porphyroblastic and granoblastic paragneiss, marbles, and 
quartzites (Harben and Kuzvart, 1996). Alumina-rich paragneiss and marble units in upper 
amphibolite or granulite grade metamorphic terranes are the most favourable host rocks. 
When present, flake graphite usually occurs in thin, centimeter to metre wide bands. In 
favourable conditions, wider coalescing bands in fold crests can provide sufficient volume 
needed for an economic deposit. 

Economically significant deposits are several metres to tens of metres thick and hundreds 
of metres in strike length. The economic quantifiers in flake graphite deposits are mostly 
graphite flake size, quantity and purity. According to Simandl, G.J. and Kenan, W.M. 
(1997), “Grade and tonnage of producing mines and developed prospects varies 
substantially. The median grade and size is 9.0 % C(g) and 2.4 M tonnes respectively 
(Bliss and Sutphin, 1992). Depending on market conditions, large deposits containing high 
proportions of coarse flakes, which can be easily liberated, may be economic with grades 
as low as 4 %”. 

The Lac-Des-Îles mine, owned by Imerys Graphite and Carbon and located near the town 
of Lac-Des-Îles, Quebec, is the only presently active crystalline flake graphite producer 
in Quebec and is an archetypal example of this type of deposit. This deposit is located 
some 125 km to the WSW of the Tony Block. Focus Graphite’s Lac Knife deposit and 
Mason Graphite’s Lac Guéret deposit, both located in Northern Quebec, as well as 
Northern Graphite’s Bissett Creek deposit in Ontario, are three (3) other known significant 
crystalline graphite flake deposits found in eastern Canada and within the Grenville 
geological Province (Figure 7.7). 

8.2 Exploration Methods 

Graphite is a very conductive mineral and electromagnetic detection methods can 
therefore be successfully used to explore for high-grade crystalline flake graphite deposits. 
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Such methods include Time Domain Electromagnetic (“TDEM”), Frequency Domain 
Electromagnetic (“FDEM”), Induced Polarization (“IP”), self-potential and other types 
of Electromagnetic (“EM”) surveys. 

In a report detailing the 2012-2013 exploration work on the Matawinie Property (Cloutier, 
2015, GM 68856), Cloutier proposes the following exploration steps for crystalline flake 
graphite exploration in Canada: 

 Identification of an area with known organic-bearing metasediments in amphibolite 
to granulite terrane; 

 Conducting of a regional airborne TDEM survey at a one (1) km spacing to 
discriminate large-scale conductive targets. These can then be flown in more detail 
at a 100-m spacing to provide better resolution of significant targets; 

 Ground follow-up of targets can be performed using a portable conductor detector 
such as the Beep Mat from GDD Instrumentations (according to the manufacturer, 
it can detect conductive material at a maximum depth of three (3) m, although field 
tests indicate a useful scanning depth of one (1) m for graphite exploration). Visual 
observation is also very effective; graphite is easily identifiable by its silver metallic 
sheen, softness and dark-grey to black streak. The goal of the follow-up is to identify 
mineralization with values in excess of 5 % C(g) with a potential for being over five 
(5) m thick and hundreds of metres long; 

 Mineralization showing potential economic grade and volume should be sampled 
and processed to test its crystalline flake size distribution and carbon purity. 
Trenching could be performed to confirm the potential size of the mineralization. 
Trench location can be optimized by using a portable ground TDEM system such as 
the PhiSpy, which detects conductors to a depth of 10 to 15 m in real time; 

 Subject to favourable metallurgical results, and potential for adequate volume, 
further assessment of a showing can be performed by additional ground EM 
surveying, trenching and ultimately, core drilling. 
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9.0 EXPLORATION 

Exploration work on the Tony Block was first initiated by 3457265 Canada Inc., in late 
2013, when a detailed airborne geophysical survey was performed in the area. The 2013 
survey was executed following positive results from a regional survey by 3457265 Canada 
Inc. that covered over 2,100 km2 pursuant to the instructions provided by NMG's technical 
staff (confidential internal documents). Subsequent work was then conducted by NMG 
and includes ground follow-up prospecting, ground geophysics, trenching, scoping level 
metallurgical testing and core drilling. 

Section 9.1 summarizes the reports pertaining to the historical work mentioned above and 
Section 0 summarizes the main exploration methods and protocols used by NMG during 
the course of its exploration programs. 

9.1 Exploration History 

A list of reports describing the relevant exploration work performed by NMG on the Tony 
Block is presented in Table 9.1. The exploration reports are listed in chronological order, 
starting with the earliest reports. In addition to the reports available on the EXAMINE 
system, a technical report detailing a Preliminary Economic Assessment concerning the 
Tony Block, prepared by Norda Stelo, (Pierre H., Terreault et al., 2016) and completed in 
accordance with National Instrument (“NI”) 43-101 guidelines, was published on SEDAR 
((http://www.sedar.com) on August 5th, 2016. Also, reports entitled “NI 43-101 Technical 
Pre-feasibility Study Report for the Matawinie Graphite Project” (MC-DRA, 2017) and 
“NI 43-101 Updated Technical Pre-feasibility Study Report for the Matawinie Graphite 
Project” (MC-DRA, 2018) were published on December 8th, 2017 and August 10th, 2018 
respectively. Both reports are available on SEDAR. 

Table 9.1 – Previous Exploration Reports for Work Performed on the Tony Block 

Report Type of Report and Comments 

GM 69067* 
Late 2013 Heliported Magnetic and TDEM surveys totalling 1,006 line-km over four 
(4) blocks composing the Matawinie graphite Property. The survey covers part of 
the Tony Claim Block. 

GM 69069* 2014 Prospecting and trenching on the Matawinie Property by NMG. 

GM 69560* 2015 Heliported Magnetic and TDEM surveys on the southern and western part of 
the Tony Block totalling 299 line-km. 

GM 69561* 2014-2015 Ground TDEM PhiSpy Surveys on the Tony Block totalling 100.6 line-
km. 

SEDAR** 
Technical Report detailing the Mineral Resource Estimate of the South-East and 
South-West Zones on the Tony Block. (this report was superseded by the updated 
report below) 
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Report Type of Report and Comments 

GM 69562* + 
SEDAR** 

Technical Report detailing the updated Mineral Resource Estimate of the South-East, 
South-West and West Zones on the Tony Block (this report was superseded by the 
updated report below). 

SEDAR** Preliminary Economic Assessment Report detailing the Mineral Resource Estimate 
of the West Zone 

SEDAR** Pre-Feasibility Report concerning an open pit mining operation on the Matawinie 
Graphite Property 

SEDAR** Updated Pre-Feasibility Report concerning an open pit mining operation on the 
Matawinie Graphite Property 

* Available on the following website:  http://sigeom.mines.gouv.qc.ca/signet/classes/I1102_indexAccueil?l=a 
**  Currently available on SEDAR 
 

9.2 Exploration Methodology and Results 

NMG’s field programs on the Tony Block focused on graphite exploration consisting of: 

 Airborne TDEM surveys (2013 and 2015); 
 Ground prospecting of conductive targets identified by the airborne surveys (2014-

2015); 
 Ground geophysical surveying using a portable TDEM system (2014-2017); 
 Trenching and channel sampling of the main conductors (2014 to 2016); 
 Drilling of the main mineralized zones (2015-2018) (further discussed in Section 

10.0); 
 Metallurgical testing on surface and drill core samples (further discussed in Section 

13.0). 

An overview of the significant 2013 to 2018 exploration results are summarized in Figure 
9.1 with the exception of the metallurgical test results, which are discussed in Section 
13.0. 
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Figure 9.1 – Significant 2013-2018 Exploration Results 
 

 

0 

8 .., .., 
~ 

"' 

8 
0 

"' .., 
"' 

0 

i .., 
"' 

0 

8 .., .., 
"' 

0 
0 
0 
N 

~ 
"' 

578000 579000 580000 

Figure 9.1 
2013-2018 Significant Exploration Results 

* 2015-2018 Exploration Drill Hale Collar 

c::::, 2014-2016 Trench 

Main Mineralized Zone 

8 Minerai Resource Pit Envelope Footprint 

Tony Claim Black Boundaries 

581000 582000 

Minerai Resource Estimate for the South Zones: 
lndicated: 26.3 Mt@ 3.73 '4 Cg 
lnferred: 19.2 Mt@ 3.67 % Cg 
eut-Off Grade = 2.5 % Cg 

• 2014-2015 Significant Grab Sample (> 5 % Cg) 

(:-..:) Conductive Area lnterpreted From PhiSpy Surveys 

- Pit Constrained Minerai Resource Footprint 

D Minerai Reserve Pit Envelope Footprinl 

2013 & 2015 Airborne TDEM Field Response (nT/s) 

0.5 

H9h : 500 

1 
Kilometers 

Law : 20 

583000 

Projection: UTM NAD 83 218 Scale 1:25,000 NTS: 311112 
Created by: Antoine Cloutier P. Geo, October 24 , 2018 

NOUVEAU MONDE GRAPHITE 
578000 579000 580000 581000 582000 583000 

g ... .., ... 

0 

1 ... 

0 
0 
0 .., .., ... 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 66 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

9.2.1 Airborne Geophysical Surveying 

Graphitic mineralization is conductive whether it is in amorphous or crystalline form. This 
physical property enables the detection of graphite using remote electromagnetic 
surveying methods. Its detection is enhanced by proper connectivity between grains and 
quantity or volume of graphite present. The regional survey performed by 3457265 
Canada Inc. aimed to detect graphite mineralization in the area and used a time domain 
electromagnetic sensor to do so. 

A heliborne regional geophysical survey was first completed in the area, under the 
guidance of NMG consultants. This survey, covering 2,100 km2, was flown by Prospectair 
Inc. (based in Gatineau, Quebec) using one (1) km line spacing and detected large 
conductors, including part of the main circular conductor present over the Tony Claim 
Block. Two (2) detailed heliborne surveys were then performed, one (1) in late 2013 and 
a second in early 2015, to provide better accuracy and to delineate the extent of the 
conductors (Figure 9.2). 

These detailed surveys were flown at 100-m spacing and delivered targets for ground 
follow-up prospecting. A magnetometer was also used during the heliborne TDEM 
surveys to provide additional geophysical measurements. Results indicated that the 
circular conductive anomaly also demonstrated a positive magnetic contrast compared to 
the regional average. Samples from future ground work (prospecting, trenching and 
drilling), established that the graphite mineralization is associated with a sufficient amount 
of magnetic pyrrhotite to provide positive magnetic anomalies. It is important to note that 
due to the interference caused by the presence of high voltage power lines in the middle 
of the Tony Claim Block, the airborne TDEM surveys did not cover that area. 

9.2.2 Prospecting 

The 2014 and 2015 prospecting programs targeted strong conductors identified earlier by 
the airborne TDEM surveys. Outcrops in the conductive areas were visually inspected and 
sampled where graphite mineralization was observed. The use of a Beep Mat, a portable 
device capable of detecting conductors to depth of up one (1) m, was instrumental during 
prospecting to scan for soil-covered shallow conductors. Generally, a grab sample, about 
one (1) to three (3) kg in size, was collected if the outcrop displayed above-background 
conductivity using the Beep Mat (readings usually over 100 in the High Frequency or HFR 
channel). Most conductors identified using the Beep Mat were covered by a thin till veneer 
(< 1 m) that had to be cleared manually using a hand shovel. 
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Figure 9.2 – 2013 and 2015 Airborne TDEM Survey Results 
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Significant grab sample results are defined as those greater than five (5) % C(g). The 
collection of 19 samples grading above five (5) % C(g) confirmed the potential for the 12 
linear kilometres of continuous TDEM anomalies, displaying a circular geometry 
surrounding Lac aux Pierres, to host sizeable mineralization. Significant grab sample 
locations from the 2014 and 2015 prospecting programs are illustrated in Figure 9.1. 

Grab samples were initially described in the field. Information such as rock type, 
mineralization and coordinates (UTM) were recorded. Samples were hand cleaned using 
stream water and placed in individual plastic bags. These were bundled and sent in 20 L 
plastic pails by courier to the ALS Minerals facilities in Val-d’Or, Quebec, for processing, 
weighing, crushing and pulverizing. The resulting powders were then sent to ALS 
Minerals’ North Vancouver facilities for analysis. Analytical packages were chosen to test 
for graphite [“C(g)”, package C-IR18], total carbon [“C(t)”, package C-IR07] and sulphur 
(“S”, package S-IR08). 

No quality control samples were inserted by NMG during the course of these prospecting 
programs. Additional information on the analytical packages is available on the ALS 
Minerals website (http://www.alsglobal.com/en/Our-Services/Minerals/Geochemistry). 

9.2.3 PhiSpy Surveying 

From 2014 to 2017, ground PhiSpy TDEM surveys were carried out by Dynamic 
Discovery Geoscience Inc., based in Ottawa, Ontario. These surveys, now totalling about 
110 line-kilometres, were mostly performed perpendicular to the main circular airborne 
anomaly following encouraging grab sample results. Surveys used a grid of cut lines 
covering the main airborne anomaly with spacing varying from 25 m to 100 m to enable 
remote mapping of the mineralization (Figure 9.3). The survey results were used to plan 
for trenching and diamond drilling operations. The PhiSpy apparatus, carried by a two (2) 
man team, has demonstrated a capacity to detect conductors to a depth of approximately 
ten (10) to 15 m. The lack of conductors identified by the PhiSpy over the northern portion 
of the West Zone is explained by the presence of thick overburden (> 15 m). 

9.2.4 Trenching and Channel Sampling Program 

The 2014 to 2017 ground TDEM surveys delineated wide conductive areas over each of 
the targeted mineralized zones. A trenching program was initiated on the widest part of 
the conductive areas identified over these zones. As a result, four (4) trenches were 
excavated in 2014, five (5) in 2015 and three (3) in 2016. Antoine Cloutier, P. Geo., 
supervised all trenching and channel sampling operations to date on the Tony Block. 
Trenches were oriented roughly perpendicular to the foliation of the paragneiss units and 
mineralized horizons when possible. Table 9.2 displays trench coordinates, as well as 
other useful information regarding the trenching programs. 
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Figure 9.3 – 2014-2017 PhiSpy Survey Results 
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A summary of significant channel sample results is available in Table 9.3, and trench 
locations are illustrated in Figure 9.1. 

Table 9.3 – Significant 2014 to 2016 Trench Channel Sample Results 

Trench ID Mineralized 
Zone* 

From 
(m) 

To 
(m) 

Grade 
[% C(g)] ** 

TO-14-TR-1 North 0 46 46 m @ 4.32 % C(g) 

TO-14-TR-2 Far-West 0 22 22 m @ 5.72 % C(g) 

TO-14/16-TR-3 West 

14 50 36 m @ 4.06 % C(g) 

63 103 40 m @ 4.84 % C(g) 

111 153 42 m @ 4.83 % C(g) 

TO-14-TR-4 North 0 25.8 25.8 m @ 5.11 % C(g) 

TO-15-TR-5 South-West 
61 155 94 m @ 3.91 % C(g) 

185 193 8 m @ 5.18 % C(g) 

TO-15-TR-6 South-East 

0 62 62 m @ 3.74 % C(g) 

69.5 118 48.5 m @ 4.47 % C(g) 

147.5 192 44.5 m @ 3.47 % C(g) 

TO-15-TR-7 North-East 30 56 26 m @ 4.00 % C(g) 

TO-15-TR-8 East 0 38 38 m @ 4.47 % C(g) 

TO-15-TR-9 East 20 46 26 m @ 3.09 % C(g) 

TO-16-TR-10 West 
6 42 36 m @ 3.86 % C(g) 

90 128 38 m @ 5.41 % C(g) 

TO-16-TR-11 West 
16 28 12 m @ 3.49 % C(g) 

80 120 40 m @ 4.41 % C(g) 
*  The West Zone is the main subject of this Report as it contains the only Mineral Reserves identified as the 

Report effective date on the Property. 
**  Interval length does not represent true width. All analyses were performed by ALS Minerals Laboratories 

and delivered as graphitic carbon [C(g)], internal analytical code C-IR18. 

Trench locations were mostly chosen based on the results of ground PhiSpy surveys. In 
2014, the trenching program aimed at sampling only mineralized material along the 
trenches in order to determine the potential of the mineralization while in 2015 and 2016, 
channel sampling usually started two (2) or four (4) m [one (1) to two (2) sample lengths] 
outside the visible mineralized area and were collected in a continuous manner as to 
prevent any sample bias. In some instances, large boulders, the accumulation of water and 
prohibitive depth prevented the excavation and/or sampling of portions of the planned 
trenches. 
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In 2016, trench TO-14/16-TR-03 was extended to the East and to the West to properly 
expose the conductive area. Mineralization remains open to the East side of trench TO-
14/16-TR-3, on the northern side of trench TO-14-TR-4, the South side of trench TO-15-
TR-5, on the South side of trench TO-15-TR-6 on the West side of trench TO-15-TR-8 
and on the West side of trench TO-16-TR-11. 

Trenching was carried out using a small excavator. Trenches were mostly positioned over 
cut lines used for the ground TDEM surveys. Trenches were approximately 1.5 m in width 
and varied from 0 m to four (4) m in depth. 

A hand shovel and gas-powered broom were used to clean the outcrop once excavation 
was completed. Sample lengths were marked and cut perpendicularly to the trench 
alongside a 30-m long measuring tape. Aluminum tags, numbered according to the 
samples, were placed in cut marks, usually at the beginning of every sample. 

Channel samples were cut with a gas-powered rock saw; most samples were 
approximately two (2) m in length, four (4) cm in width and ten (10) cm in depth, and 
weighed between ten (10) kg and 20 kg. Once cut, the channel samples were chiselled out 
and placed in individual plastic bags. Bags were identified with a sample number and a 
numbered tag was also inserted into the bag. Trench positions were measured using a 
handheld Garmin GPSMAP 76CSX unit providing an accuracy of about five (5) metres. 
The error inherent to the GPS could explain the difference compared to the trench lengths 
obtained with a measuring tape, shown in Table 9.2. The latter can also be inaccurate, 
especially in uneven terrain. All Individual West Zone trench sample start and end points 
were surveyed by a surveying company (Corriveau J. L. & Assoc. Inc, Surveying, Val-
d’Or, Quebec). This was necessary as these sample results were to be used for the 
preparation of an updated Mineral Resource Estimate concerning the West Zone which 
required greater accuracy than was provided by a commercial handheld GPS. 

Channel samples were thoroughly cleaned using a pressure washer. The top weathered 
crust, usually about one (1) cm thick, was removed to the extent possible using a rock 
hammer. Samples were then bagged using their original sample number. Samples were 
placed in locked storage facilities. When a sufficient number of samples were ready for 
shipping, they were placed in large containers on a flatbed trailer and sent directly to the 
ALS Minerals’ facilities in Val-d’Or, Quebec, for processing, weighing, crushing and 
pulverizing. The resulting powders were then sent to ALS Minerals’ North Vancouver 
facilities for analysis. 

In 2014 and 2016, all samples were analyzed for their graphite, total carbon and sulphur 
content using the C-IR18, C-IR07 and S-IR08 ALS analytical packages. In 2015, all 
samples underwent the C-IR18 package and one (1) in every five (5) sample was also 
tested using package S-IR08. Information on the analytical packages is available in 
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Section 11.0 and on the ALS Minerals website (http://www.alsglobal.com/en/Our-
Services/Minerals/Geochemistry). 

The protocols concerning the insertion of quality control samples in 2014 included the 
insertion of one (1) duplicate sample per trench. In 2015 and 2016, depending on the 
terrain and ease of sampling, duplicates were collected at roughly every sample number 
ending in even tens, while a blank sample was added at every odd tens. In 2016, one (1) 
graphite standard was inserted per trench at every sample ending in “50”. The blank 
material used for quality control purposes was the same as the one used during the drilling 
program. No bias was introduced during the trenching and channel sampling operations 
and all quality control samples inserted within the channel sample stream returned within 
acceptable limits. 

One notable field observation is that graphitic mineralization tends to give the water used 
during the cutting operation a silver sheen. Silver coloured pools and residue in the 
trenches should not be mistaken for a chemical or oil/fuel spill, as they are rather caused 
by graphite particles in suspension from the channelling work. The silver residue washes 
away after a few days of rain. 

Trenches completed in 2014 and 2015 were all backfilled with only a few shallow 
windows left uncovered for posterity. The deeper portions of the 2016 samples were 
backfilled and trench flanks were graded to a 3-to-1 ratio (horizontal to vertical lengths) 
when applicable to prevent injuries to curious land users and wandering wildlife. 

Figure 9.4 – Trench TO-16-TR-11, Looking to the East 
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10.0 DRILLING 

NMG initiated an extensive exploration drilling program in 2015 following repeated 
discoveries of high-grade graphite showings coincident with multi-kilometric conductive 
anomalies on the Tony Block. The objective of the work was to generate a Mineral 
Resource Estimate using current CIM, Standards on Mineral Resources and Reserves, 
Definitions and Guidelines. Additional drilling was performed from July to November of 
2016 in the West mineralized Zone which has proven to display good economic potential 
as demonstrated by the results of a PEA (See News Release dated June 22nd, 2016). The 
2016 and 2018 drilling aimed at extending and upgrading the Mineral Resources of the 
West Zone in order to provide the necessary information needed for the FS detailed in this 
Report. 

The following table (Table 10.1) lists exploration and definition drill hole information per 
mineralized zone. 

Table 10.1 – Tony Block Exploration Drilling Summary 

Mineralized 
Zone 

Total 
Drill 
Holes 

Metres 
Drilled 

Amount of Samples and Type of Analysis** 

C-IR18 C-IR07  S-IR08 ME-
MS41 

AU-
AA23 

OA-
GRA08 

OA-
GRA08b 

West* 80 13,848.04 4,491 3,093 3,363 597 23 710 97 

South-West 22 2,616.60 938 15 205 15 15 0 28 

South-East 9 1,551.99 598 8 106 7 8 0 28 

East 4 641.70 209 3 49 3 3 0 0 

North-East 2 210.28 34 1 9 1 1 0 7 

North 6 911.99 212 6 33 6 6 0 0 

Total 123 19,780.60 6,482 3,126 3,765 629 56 710 160 
*  The West Zone is the main subject of this Report as it contains the only Mineral Reserves identified as the Report effective date on the Property. 
**  All analyses were performed by ALS Minerals Laboratories. See below for a description of each type of analytical package. 
C-IR18 [Graphitic carbon or “C(g)” by LECO] 
S-IR08 (Sulphur or "S" by LECO) 
ME-MS41 (Multi-Element analysis of 51 elements by Aqua Regia extraction followed by Mass Spectroscopy) 
AU-AA23 (Gold "Au" analysis by fire assay followed by Atomic absorption) 
OA-GRA08 (specific gravity by measuring the weight of a core sample in air and in water) 
OA-GRA08b (specific gravity by measuring the weight of a displaced solvent by adding three (3) g of a powdered sample) 

In 2015, drilling and core sampling operations were supervised by Yvan Bussières, 
P. Eng., assisted by Bernard-Olivier Martel, P. Geo. In 2016 and 2018, the drilling and 
sampling program was solely supervised by Bernard-Olivier Martel, P. Geo. All drill hole 
locations are illustrated in Figure 10.1 to Figure 10.3. 

In 2017, ten (10) drill holes, were also supervised and logged by Mr. Martel, were 
completed on the West Zone as part of a geotechnical investigation program to determine 
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the pit slope parameters. These 200 m long holes, drilled at a dip of 45o, were not sampled 
for C(g) and thus, are not considered being part of the exploration drilling programs 
detailed in this Report. The results of this investigation are mentioned in Section 16.1.3. 
In addition, 14 vertical drill holes were performed in 2017 to survey overburden thickness 
in the West Zone area. These were used to provide a greater precision for the overburden 
depth model over the mineral resources. It only penetrated a few metres of bedrock and 
were not sampled. The overburden survey drilling was not discussed further in this Report. 
Although the geotechnical and overburden survey drilling were not considered as 
exploration drill holes in this Report since they were not sampled. However, they did 
provide invaluable exploration data where none existed. 

10.1 Drilling Program Overview 

From September to December 2015, NMG drilled 27 holes on the West Zone. These holes 
are numbered TO-15-36 to TO-15-40 and TO-15-53 to TO-15-74, for a total of 4,546.49 
m. An additional 42 holes were drilled in the West Zone in 2016 totalling 7,091.10 m. 
These were numbered from TO-16-75 to TO-16-116. In January 2018, 11 additional holes, 
numbered from TO-18-127 to TO-18-137, were drilled for a total of 2,210.45 m. To date, 
13,848.04 m in total were drilled in the West Zone for graphite sampling purposes (Figure 
10.1). 

The reader should note that five (5) drill holes (TO-16-97, TO-16-98, TO-16-99, 
TO-16-115, and TO-16-116) located in the southern part of the West Zone were at the 
time located outside of the Property limits and thus, the mineralization intercepted in these 
holes was not considered in the Mineral Resource Estimate published on March 2nd, 2017. 
Due to the expansion of the Property limits, the five (5) drill holes are considered in this 
Report (NMG Press Release dated July 5th, 2017). 

From June to October 2015, NMG drilled 31 holes on the South-East and South-West 
Zones. These holes are numbered TO-15-05 to TO-15-07, TO-15-09 to TO-15-33 and 
TO-15-41 to TO-15-43, for a total of 4,168.59 m (Figure 10.2). 

In October 2015, NMG drilled 12 holes on other graphitic zones consisting of the North, 
North-East and East Zones. These holes are numbered TO-15-08, TO-15-34 to TO-15-35 
and TO-15-44 to TO-15-52, for a total of 1,763.97 m (Figure 10.3). 
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Figure 10.1 – 2015-2018 Trenching and Drilling Programs, West Zone 
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Figure 10.2 – 2015 Trenching and Drilling Program, South-East and South-West Zones 
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Figure 10.3 – 2014-2015 Trenching and 2015 Drilling Program, North, North-East, and East Zones 
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The drilling program was initiated on the basis of positive results of the 2014 exploration 
work as well as the detailed airborne Time Domain Electromagnetic (“TDEM”) and 
Magnetic (“Mag”) surveys performed in the area. The initial planning of the drilling 
program consisted of one (1) hole per section at 100 m spacing over the most favorable 
targets. Within the first few drill holes, NMG intercepted graphitic horizons many tens of 
metres thick indicating potential to delineate good tonnage. The follow-up drilling was 
planned at more or less 50 m to 80 m spacing between holes on the same section. Due to 
the good continuity displayed by the graphitic horizons, illustrated by the ground TDEM 
surveys at 25 m line spacing, drilling on sections spaced at 100 m was considered adequate 
to delineate the graphite resources. 

10.2 Drilling Protocols and Procedures 

NMG applied the following drilling operation procedures for the exploration drilling on 
the Tony Claim Block, part of its Matawinie graphite Property; 

10.2.1 Drill Hole Location 

Drill hole location was based on: 

 The ground TDEM survey (PhiSpy) results, which mapped the potential location of 
graphitic horizons under an overburden thickness of less than 15 metres. Drill holes 
were collared at approximately ten (10) m to 30 m behind the interpreted contact to 
enable the sampling of non-mineralized rock before intersecting the graphitic 
horizon as well as to provide information at depth; 

 The geological information available; 
 The trench and channel sample results; 
 The interpretation of the geology of the drill hole section; 
 Maximization of the graphitic horizon to be intercepted by the drilling; 
 Minimization of the number of metres drilled to properly define the mineralized 

horizons. 

Drill sites were located using a handheld GPS and oriented using a handheld compass. In 
2015, drilling used mostly BTW size tubing providing a core diameter of 42 mm although 
some drilling over the West Zone used NQ size tubing providing a core diameter of 
47.6 mm. All drilling in 2016 and 2018 used NQ size tubing with the exception of holes 
TO-16-77, TO-16-79, TO-16-81, TO-16-83, and TO-16-99 which used BQ size tubing. 
Drilling aimed at identifying the extent of mineralization to a depth of at least 200 m from 
the surface for the West Zone and to a depth of at least 100 m from surface for the other 
mineralized zones. 
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10.2.2 Drilling Supervision 

During drilling operations: 

 The geologist visited the drill rig at least once per hole to verify its correct position 
and designation number; 

 The drill operator collected one (1) deviation reading for each 50 m of drilling using 
tools such as the Reflex Easyshot and the Ranger; 

 The drill operator carried the full core boxes at the designated secure site (protected 
by a locked gate and video surveillance) at 480 Rue des Aulnaie, Saint-Michel-des-
Saints, at the end of each shift; 

 Before completing the drill hole, the geologist determined whether the target has 
been reached, and if not, the geologist requested that drilling continued. 

Once the drill hole was completed: 

 The casing was left in place for surveying purposes; 
 In 2015, a wooden log was inserted in the casing and a flag was attached to the log. 

An aluminum tag identified with the number, azimuth, dip and length of the hole 
was attached to the flag. In 2016 and 2018, metal caps and flags identifying the hole 
number were bolted on the casings; 

 Casing locations were professionally surveyed with a precision of 0.05 m. Surveyors 
Gilles Dupont, based in Repentigny (Qc), Corriveau J. L. & Assoc. Inc of, Val-d’Or 
(Qc) and Martin Larocque, based in Laval (Qc), performed surveys at various times 
on the Tony Block to properly locate the top centre of each casing. The casing dip 
reading was noted by a geologist or technician. This information was added to 
Geotic Log, a drill database management software. 

10.2.3 Core Handling 

Upon reception of the core boxes: 

 A technician verified the continuity of the core depth markers in the core box; 
 A technician measured and noted the core depth at the end of each core box; 
 The technician stapled an aluminum tag on each core box on which the hole number, 

box number and core depth measurement were identified; 
 The technician noted the magnetic susceptibility and conductivity readings provided 

by an MPP probe (sold by Instrumentation GDD Inc.) at every 0.5 m along the drill 
core during the 2015 and 2016 drilling campaigns. These readings have been useful 
for identifying the graphitic horizons. These are more magnetic than the barren or 
weakly mineralized units since they correlate with magnetic pyrrhotite and 
magnetite; 
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 The geologist logged (described) the drill core; 
 The technician took a picture of the core boxes once the description and samples 

were marked in order to show the sample intervals marked by the tags. 

10.2.4 Core Sampling 

The drill core sample was split into two (2) core quarters and one (1) core half using a 
rock saw. One (1) of the quarter-core was then bagged and sent for analysis, and the 
remaining quarter as well as the remaining half was kept as a reference and for possible 
metallurgical testing. Figure 11.1 shows that a quarter of the drill core is a sufficient 
amount to be considered representative of the graphitic mineralization. 

10.2.5 Sample Quality Assurance and Quality Control Measures 

NMG established an extensive quality assurance and quality control (“QA/QC”) protocol 
to ensure the accuracy of assays. The protocol consisted of inserting duplicates, blanks 
and graphite standards. The QA/QC protocol is detailed under Section 11.0. 

10.3 Drilling Results 

The excellent core recovery (mostly 100 %), consistent quality control sample results and 
visual observation of the graphite mineralization confirms the accuracy and reliability of 
core sample results from the drilling performed on the Tony Block to date. 

10.3.1 Drilling Results for the West Zone 

Exploration drilling in the West Zone (or the “West Deposit”) consisted of 80 holes 
totaling 13,848.04 m. The West Zone is the main subject of this Report as it contains the 
only Mineral Reserves identified at the Report effective date on the Property. 

Drill hole TO-16-77 was abandoned at 36 m in overburden due to the drill’s lack of power, 
all other drill holes in the West Zone were completed as planned. 

Mineralization was intercepted 270 times by drilling in the West Zone resulting in the 
interpretation of a mineralized envelope of 100 m to about 150 m thick from which 19 
graphitic horizons, or mineralized volumes, were interpreted. These horizons can be 
followed, sometimes sporadically, from sections W-0400 to W+2200 (a distance of 
2,600 m). An additional feature of the West Zone is that some of the horizons separate 
and coalesce to form wider mineralized horizons. The longest intersection along drill core 
returned a graphite content of 4.76 % C(g) over 133.7 m although this intersection is 
considered as being down-dip. Table 10.2 summarizes the 15 groups of mineralized 
intervals provided by drilling in the West Zone as well as the longest mineralized drill 
intercepts. Section 14.0 details the mineralized horizons, referred to as mineralized 
volumes, interpreted from the drill core and trench channel sample assay results. 
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Table 10.2 – Longest West Zone Drilling Intercepts per Mineralized Volumes 

Mineralized 
Volume 

Longest Mineralized 
Core Interval* 

Section Drill 
Hole 

W0 44.4 m @ 5.96 % C(g) W+1700 TO-16-101 
W0A 8.9 m @ 2.86 % C(g) W-0200 TO-18-131 
W1A 50.67 m @ 3.63 % C(g) W+1200 TO-15-59 
W1B 133.7 m @ 4.76 % C(g) W-0200 TO-16-98 
W1C 40 m @ 5.69 % C(g) W+1900 TO-16-103 
W1D 56.6 m @ 4.73 % C(g) W-0300 TO-18-132 
W1E 43.5 m @ 4.25 % C(g) W-0200 TO-16-98 
W2 40.45 m @ 4.86 % C(g) W+1700 TO-16-101 
W2A 23.0 m @ 4.76 % C(g) W+0600 TO-16-112 
W3_1 39.8 m @ 5.28 % C(g) W-0200 TO-18-130 
W3_2 12.0 m @ 3.75 % C(g) W+2000 TO-16-104 
W3B 19 m @ 4.14 % C(g) W+0800 TO-15-38 
W4_1 56.05 m @ 4.02 % C(g) W-0300 TO-18-127 
W4_2 10.0 m @ 2.38 % C(g) W+2000 TO-16-104 
W5 3.8 m @ 4.06 % C(g) W+2100 TO-16-105 
* Core interval does not represent true width. 

The mineralized horizons of the West Zone dip around 70° ± 10° towards the South East 
at the northern portion of the West Zone and remains fairly stable heading South to section 
W+0500. From section W+0400 to section W+0100, the mineralized horizons dips 
gradually steeper and seem to become sub vertical at section W+0100. The dip of the 
mineralized horizons also rotates towards the East-South-East when heading South along 
strike following the large circular conductive anomaly. Continuing South, the dipping 
trend seems to continue and dipping shifts to the West at a steep angle at section W-0200. 
Mineralization on the West Zone is open to the North, to the South and at depths greater 
than 200 m. 
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Figure 10.4 – West Zone Drill Hole Section W+0200 
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Figure 10.5 – West Zone Drill Hole Section W+0900 
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Figure 10.6 – West Zone Drill Hole Section W+1700 
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10.3.3 Drilling Results for the South-West Zone 

NMG’s 2015 drill campaign on the South-West Zone consisted of 22 holes for a total of 
2,616.60 m drilled. Mineralization was intercepted 57 times by drilling in this zone 
resulting in the interpretation that the zone is composed of two (2) main mineralized 
horizons (S1 and S2). The longest mineralized intercept is interpreted as being 61.8 m at 
3.36 % C(g) true width and the smallest mineralized intercept at 3.3 m at 4.58 % C(g) true 
width.  

The highlight of South-West Zone is a first graphitic horizon (S1) about 30 m thick, 
followed by a mostly barren interval between 25 and 63 m thick, and finally, a second 
graphitic horizon (S2) around 40 to 50 m thick, with both graphitic horizons varying from 
2.79 % to 5.29 % C(g). As seen on the section in Figure 10.8 (Section S1500), the 
graphitic horizons dip from 45° to 55° South and strike 066°. The drill results indicate that 
Zones S1 and S2 merge and narrow to the West between sections S1200 and S1400, while 
PhiSpy ground geophysics indicates that Zones S1 and S2 disappear to the East between 
sections S1900 and S2000. 

10.3.4 Drilling Results on the North, North-East, and East Zones 

NMG’s 2015 drill campaign on the North, North-East and East Zones consisted of 12 
holes for a total of 1,763.97 m drilled. Mineralization was intercepted 29 times by drilling 
in these zones (see Table 10.3). 

The four (4) holes (TO-15-08, TO-15-44, TO-15-45 and TO-15-46) and two (2) trenches 
(TO-15-TR-8 and TO-15-TR-9) were completed on the East Zone. These intercepted 
graphitic horizons measuring 10.2 m to 49.4 m wide but often returning a low grade of 
around 2.5 % C(g). On section E2400 the graphitic horizons plunge sub-vertically on the 
East side and fold upwards at depth to the West resulting in the horizon dipping around 
45° to the East on the West side. 

The six (6) holes (TO-15-47 to TO-15-52) completed on the North Zone intercepted 
graphitic horizons generally measuring 10 to 30 m wide returning respectable grades of 
three (3) to five (5) % C(g). Section N0900 is typical of the North Zone. The graphitic 
horizons here are plunging steeply South at the West end, changing to a sub-vertical dip 
in the middle (section N1500) and steeply plunging North in the eastern portion of this 
zone (section N1700). 

Hole TO-15-35 and trench TO-15-TR-7, completed on the North-East Zone, intercepted 
graphitic horizons measuring 10 to 26 m wide with grades varying from 2.5 to 4.5 % C(g). 
On section N2600, which is typical of this area, the graphitic horizons plunge sub-
vertically. 

Although drilling over the North, North-East and East Zones intercepted decent graphite 
mineralization, these are considered a lower priority for NMG since they display less 
potential than the West, South-West, and South-East Zones. Thus, NMG opted to forego 
the preparation of a Mineral Resource Estimate over these zones for the time being. 
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Table 10.3 – List of Mineralized Intercepts of the North, North-East, and East Zones

Section Drill 
Hole 

Mineralized 
Horizon 

From 
(m) 

To 
(m) 

Width 
(m) 

True Width 
(m) 

Grade 
[% C(g)] 

E2200 
TO-15-TR-8 EAST 0 42 42 29.7 42 m @ 4.28 % 
TO-15-TR-9 EAST 20 54 34 34 34 m @ 2.81 % 

E2300 TO-15-45  
EAST 10.9 58.9 48 33.9 48 m @ 1.74 % 
EAST 91 102.5 11.5 10.4 11.5 m @ 2.41 % 

E2400 
TO-15-08  

EAST 4.6 54 49.4 49.4 49.4 m @ 2.73 % 
EAST 97 108.5 11.5 11.5 11.5 m @ 2.49 % 
EAST 143.5 157 13.5 13.5 13.5 m @ 3.49 % 

TO-15-44  
EAST 10.5 49.7 39.2 27.7 39.2 m @ 2.38 % 
EAST 79.3 93.1 13.8 13.8 13.8 m @ 2.65 % 

E2600 TO-15-46  

EAST 6 26.2 20.2 18.3 20.2 m @ 2.68 % 
EAST 46.5 79 32.5 31.4 32.5 m @ 3.39 % 
EAST 90.8 101 10.2 9.9 10.2 m @ 3.37 % 
EAST 164 177.83 13.8 13.3 13.8 m @ 3.77 % 

N0900 
TO-15-51 

NORTH 9.1 32.36 23.3 13.4 23.3 m @ 4.05 % 
NORTH 159.53 174 14.5 8.3 14.5 m @ 4.24 % 

TO-15-52 
NORTH 20.2 36 15.8 9.1 15.8 m @ 2.15 % 
NORTH 45 51 6 3.4 6 m @ 3.42 % 

N1200 TO-15-50 
NORTH 23.54 81.85 58.3 33.4 58.3 m @ 5.11 % 
NORTH 125 144 19 10.9 19 m @ 3.42 % 

N1500 TO-15-49 
NORTH 39.35 59.7 20.4 16.7 20.4 m @ 5.18 % 
NORTH 71 88.45 17.5 14.3 17.5 m @ 4.61 % 
NORTH 106.34 135.95 29.6 24.2 29.6 m @ 2.89 % 

N1600 TO-15-47  
NORTH 35.5 59.13 23.6 20.4 23.6 m @ 4.67 % 
NORTH 90.38 108.3 17.9 15.5 17.9 m @ 3.44 % 

N1700 TO-15-48 
NORTH 16.7 22.75 6.1 5 6.1 m @ 4.13 % 
NORTH 36 51.5 15.5 12.7 15.5 m @ 4.79 % 
NORTH 72.1 88 15.9 13 15.9 m @ 3.05 % 

N2600 TO-15-35 
NORTH-EAST 53.16 66.59 13.4 10.3 13.4 m @ 4.59 % 
NORTH-EAST 82.3 117 34.7 26.6 34.7 m @ 2.55 % 

N2700 TO-15-TR-7 NORTH-EAST 26 44 18 13.8 18 m @ 4.22 % 
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Figure 10.7 – Drill Hole Section S2900 
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Figure 10.8 – Drill Hole Section S1500 
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11.0 SAMPLE PREPARATION, ANALYSIS AND SECURITY 

The drill program geologists, Yvan Bussières (2015) and Bernard-Olivier Martel (2015-
2016, and 2018) determined the sample intervals and supervised the core sampling 
operations. These were all performed in a secure storage facility located at 480 Rue des 
Aulnaies in Saint-Michel-des-Saints. The main purpose of the core sampling is to 
determine the grade of the graphitic horizons which is used to determine the graphite 
resources. 

Samples were sent to the ALS Minerals facilities located in Val d’Or, Quebec, for crushing 
and pulverizing. The resulting pulps were sent to the ALS Minerals facilities in North 
Vancouver, British Columbia, for analysis. Blanks, standards and duplicate samples were 
added to the sample stream by NMG as part of quality control procedures. Some duplicate 
samples were also sent to Actlabs in Ancaster (On) to validate graphite content results 
measured by ALS Minerals. The author is of the opinion that there was no sample bias 
and that the results are representative of the mineralized zones located on the Tony Claim 
Block. 

11.1 Sample Procedure and Sample Security 

Drill core sampling was done as follows: 

 Drill core samples were selected when the geologist observed above an estimated 
1 % C(g) content; 

 The geologists choose an additional sample before and after the graphitic interval. 
These samples confirm the limits of the graphitic horizon, which help to connect the 
graphitic horizons between holes during the construction of the resource model; 

 The typical sample length used for the Project is two (2) metres, however, sample 
length was adjusted to the lithological contact or when graphite content varies 
greatly (samples were no longer than 3.95 m and no smaller than 0.1 m during the 
2015-2016 and 2018 drilling programs); 

 The geologist marked the beginning and end of each sample on the core using a wax 
pencil; 

 The geologist added two (2) water-resistant tags bearing the sample number in the 
core box. One (1) tag was placed in the sample bag once the core splitting was 
completed and the other was stapled in the core box at the end of each sample run; 

 The drill core sample was split into two (2) core quarters and one (1) core half by a 
technician using a water-cooled rock saw equipped with a diamond blade. One (1) 
of the quarter-core was bagged and sent for analysis and the remaining quarter, as 
well as the remaining half, was kept as reference and for possible metallurgical 
testing. Figure 11.1 compares graphite content of 19 samples using quarter-core and 
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its half-core duplicate. This illustrates adequate reproducibility of using quarter-core 
samples to determine graphite content for the Tony Block mineralization. 

Figure 11.1 – Comparison between Quarter-Core and Half-Core C(g) Results 

Figure 11.2 – Core Box Picture after Core Splitting and Sampling 

11.2 Sample Preparation and Analysis 
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pulps were sent for analysis to the ALS facilities in Vancouver, British Columbia. A 
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http://www.alsglobal.com/en/Our-Services/Minerals/Geochemistry/Service-Schedule. 

Quarter-Core VS Hait-Core Assay Results (Cg%) 
6 ~------------------------------

Quarter... --Hait... 
5 -+-----------------------~-------

- 4 -+----------~ ~------------ -----------H--

~ 

~ 3 +---' ....... "---""""~"----------"'-"-----~ +-~ - ------.~~ ------::...»---------""""""· - - --~
Ill .. 3 2 _________________ ,_ ____________ _ 
Ill 
Cil 

a::: 1 
> 
:il 
~ 0 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 92 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

ALS’s Val-d’Or and Vancouver geochemistry laboratories conform with requirements of 
CAN-P-1579, CAN-P-4E (ISO/IEC 17025:2005) and as such, are regularly audited by the 
Standard Council of Canada. 

All of the 2015-2016 and 2018 drill core samples underwent graphitic carbon [C(g)] 
analysis by LECO analyzer using ALS’s C-IR18 package.  

In 2015, approximately one (1) sample per drill section was also analyzed using ALS’s C-
IR07, ME-MS41 and Au-AA23 packages and one (1) in every five (5) samples was 
analyzed using the S-IR08 package. 

In 2016 and 2018, all samples underwent ALS’s C-IR-18, C-IR07 and S-IR08 analysis 
packages and approximately two (2) samples per mineralized interval was analyzed using 
the ME-MS41 package, this type of analysis was also performed at each major lithological 
change along each drill hole. 

The number of samples sent for each types of analysis per mineralized zone is presented 
in Table 10.1. 

The C-IR18 package consists of digesting one (1) gram of prepared sample in acid 
followed by a roasting phase and then by burning in a combustion furnace. The purpose 
of this method is to remove the carbon associated with carbonate minerals, like calcite, by 
acid digestion, followed by roasting to eliminate any organic carbon undigested by the 
acid, and finally, by burning the remaining carbon in the combustion furnace to measure 
what is considered as graphitic carbon. 

The C-IR07 package determines the C(t) content using a LECO analyzer. The difference 
between the C(t) and the C(g) indicates the amount of carbonated mineral (s). The purpose 
of this method is to measure the total carbon (organic carbon, carbon within carbonate 
minerals and graphitic carbon) within the sample. 

The S-IR08 package determines the total sulphur content (“S %”) using a LECO analyzer. 
The S-IR08 method consists of burning one (1) gram of prepared sample in a combustion 
furnace. 

The ME-MS41 package determines the content of 51 elements in the sample. This was 
performed in order to determine whether graphitic horizons contained any economic 
grades of other types of metals and/or minerals as well as elements which could be 
considered as potential contaminants. To increase the probability of obtaining a greater 
amount of contaminants, the selected sample was generally one (1) visually displaying 
higher sulphide content. The ME-MS41 method consists of digesting 0.5 gram of a 
prepared sample by Aqua Regia extraction followed by an ICP-MS finish. 

The Au-AA23 package determines the gold content. This method consists of taking 30 
grams of pulverized rock to be treated by the method of lead fusion followed by 
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cupellation and a digestion of the metallic bead in an Aqua Regia solution, followed by 
an analysis using inductively coupled plasma mass spectrometry (ICP-AES). 

Due to the nature of the mineralization, the graphite easily creates a greasy substance that 
attaches itself to the jaws of the crushers as well as the ring and puck of the pulverizers 
during sample preparation at the laboratory. Furthermore, the graphite dust also sticks to 
the jaws, ring and puck, and the standard procedure of using compressed air cleaning 
between samples is sometimes insufficient to properly clean the equipment. In order to 
minimize contamination in the laboratory sample preparation process, NMG added ALS 
methods WSH-21 and WSH-22 to the samples shipped after October 2015. These methods 
consist of cleaning the crushers with barren material (WSH-21) after every sample and 
cleaning the pulverizers with barren material (WSH-22) after every sample. Only method 
WSH-22 was used for the 2018 samples. 

11.3 Quality Assurance and Quality Control Procedure 

NMG established an extensive quality assurance and quality control (“QA/QC”) program 
to ensure a high level of quality control for its exploration work. Table 11.1 summarizes 
the quality control samples used during the 2015-2016 and 2018 drilling campaigns. These 
assay controls were: 

1. Insertion of graphite standards in order to control laboratory precision and accuracy 
in reporting C(g) content; 

2. Insertion of blank samples to verify for possible laboratory contamination; 
3. Insertion of field duplicate samples to verify result reproducibility; 
4. Analysis of duplicates at a different laboratory to validate the ALS results. 

A total of 7,252 samples were assayed from the 123 drill holes sampled during the 2015-
2016 and 2018 drilling programs including quality control samples. A total of 771 control 
samples were used and therefore represent 11 % of the samples analyzed for the Project. 
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Table 11.1 – 2015-2016 and 2018 Drill Core Quality Control Samples 

Mineralized 
Zone 

Total 
Samples 

Samples 
Excluding 

QA/QC 

Quality Control Samples Analyzed for C(g) Content 

Blank Duplicate 
Standard 

STC STF STH STM STH-2 CDN-GR-3 

West* 4,983 4,491 198 198 7 8 4 12 29 36 

South-West 1,067 937 42 73   6 9   

South-East 694 598 22 61   5 8   

East 234 209 10 11   2 2   

North-East 38 34 1 2    1   

North 236 212 11 10   2 1   

Total 7,252 6,481 284 355 7 8 19 33 29 36 
* The West Zone is the main subject of this Report as it contains the only Mineral Reserves identified as the Report effective date on the Property. 

11.4 Analysis Standards 

During the 2015 drilling programs, NMG added six (6) different quality control standard 
samples, each representing different grades, to its sample stream in order to verify the 
accuracy of C(g) results. Five (5) of these were produced using mineralized rock from 
NMG’s Matawinie Property. Each of these five (5) in-house standard samples was sent to 
the ALS laboratory to be crushed, homogenized and analyzed ten (10) times for its 
graphite content. In 2016 and 2018, one (1) in-house standard was used (STH-2) as well 
as a graphite standard [reference CDN-GR-3, certified value of 2.39 % C(g) ± 0.11] 
bought from CDN Resource Laboratories Ltd. (ISO-9001:2015), from Langley (B-C). 
Table 11.2 provides the mean and standard deviation of these ten (10) tests performed on 
the in-house standards as well as the results of the inserted standard samples in the drill 
core sample stream. As part of the QA/QC program, one (1) standard sample was inserted 
for every 50 samples sent to the laboratory. 
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Table 11.2 – Summary of Standard Sample Results 

Standard Samples Statistics 
In-House Standards % C(g) Results from ALS 

(C-IR18) 

STC STF STH STM STH-2 

Mean based on 10 rounds of analysis 4.48 5.04 18.29 6.11 5.84 

Mean from inserted samples 4.59 5.04 18.06 6.12 5.82 

Standard Deviation based on 10 rounds of analysis 0.11 0.07 0.22 0.05 0.06 

Standard Deviation from inserted samples 0.12 0.13 0.3 0.22 0.15 

The 36 CDN-GR-3 standard samples inserted in the sample stream returned a mean of 
2.42 % C(g) and a standard deviation of 0.07. Two (2) of these samples returned values 
slightly above the certified value of 2.39 % C(g) ± 0.11, samples K437600 and P186100 
returned 2.54 and 2.52 % C(g) respectively. One sample (K43690) returned a result 
outside of the minimum expected range with a value of 2.16 % Cg. The author is of the 
opinion that overall, the standard sample results are within acceptable limits. 

11.5 Analysis Blanks 

The blank samples used for QA/QC purposes during the 2015 drilling campaign consisted 
of approximately one (1) kg of white gravel (bag from Canadian Tire). In 2016 and 2018, 
blank sample material (quartz) was acquired from IOS Service Geoscientifique of 
Chicoutimi (Qc) following the recommendations from the PEA report of using a more 
reliable blank standard. In 2018, four (4) blank sample acquired from Analytical Solutions 
Ltd from Sudbury (Ontario) were also used in the sample stream. A total of 284 blank 
samples (198 for the West Zone and 86 for the other mineralized zones), representing a 
population of 3.9 % of the drill program samples, were inserted within the sample stream. 
Blank samples were generally inserted at sample numbers ending in odd tens. The 2016 
and 2018 blank standard, with an average content of 0.02 % C(g) has proven more suitable 
as a quality control material then the 2015 material, with an average content of 0.08 % 
C(g) since test results of the former are closer to the laboratory’s detection limit of 0.02 % 
C(g). Figure 11.3 below shows the C(g) content for the inserted blank samples during the 
2015-2016 and 2018 drilling campaigns. The author is of the opinion that the blank sample 
results are within acceptable limits. 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 96 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

Figure 11.3 – Inserted Blank Sample C(g) Assay Results 

 

11.6 Core Duplicates 
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sample stream to verify assay reproducibility. Duplicate samples were generally inserted 
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20 cm of the quarter core original sample run as opposed to a complete quarter core 
samples used for the 2015-2016 quality control program. In all, 355 drill core samples 
(198 from the West Zone and 157 for the other mineralized zones) were duplicated 
representing a population of 5 % of the drill program samples (this includes duplicate 
samples sent to other laboratories for validation). Figure 11.4 below shows the 
reproducibility of C(g) results provided by the duplicate samples inserted into the 2015-
2016 and 2018 core sample stream. 

3 

& 
2.5 • West Mineralized Zone Blank Samples (n=198) Average= 0.029% Cg 

'?f?- l 
Ill • Other Mineralized Zone Blank Sampi es (n=86) Average= 0.10% Cg 

.±:! 
::::, 

1.5 Ill 
QJ 

a:: 
> 1 n, 
Ill 
Ill 
~ 

0.5 

0 

Blank $amples 
0.5 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 97 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

Figure 11.4 – Reproducibility of Duplicate Samples 

 

At the end of the 2015 drilling program, as part of due diligence and quality control, 50 
samples were selected and sent to Actlabs Laboratories, located in Ancaster, Ontario, to 
see whether it could duplicate the results obtained by ALS. Actlabs’ Quality System is 
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Standardization /International Electrotechnical Commission (ISO/IEC) 17025 (ISO/IEC 
17025 includes ISO 9001 and ISO 9002 specifications) with CAN-P-1579 (Mineral 
Analysis) for specific registered tests by the Standards Council of Canada (“SCC”). The 
accreditation program includes ongoing audits which verify the QA/QC system and all 
applicable registered test methods. Figure 11.5 illustrates a good reproducibility of 
graphite values between laboratories. The sample re-assays therefore confirmed that: 

 The graphite values for ALS can be compared to those of another laboratory; 
 The reproducibility of sample values demonstrates that assay value for the quarter-

core sample is representative of the graphite content; 
 There was no particular bias noted in the verification process. 
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Figure 11.5 – Drill Core C(g) Assay Comparison Using ALS and Actlabs 

11.7 Specific Gravity 

In 2015, for each drill section spaced at 100 m, different rock types [usually five (5) to 
seven (7) samples] were measured using ALS’s OA-GRA08b package to determine the 
specific gravity of the rock types used for the resource calculation. The OA-GRA08b 
method consists of the following steps: 

 A prepared sample (3.0 g) is weighed into an empty pycnometer; 
 The pycnometer is filled with a solvent (either methanol or acetone) and then 

weighed; 
 From the weight of the sample and the weight of the solvent displaced by the sample, 

the specific gravity is calculated. 
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data, the specific gravity is calculated. 
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Both specific gravity measurement methods have a lower and upper reporting limit of 0.01 
and 20 respectively. 

A total of 870 samples from the 2015-2016 and 2018 drilling campaigns were measured 
for their specific gravity of which 807 originate from the West mineralized Zone. 

11.8 Quality Control Program Conclusions 

In summary, based on the study of the results of the QA/QC program, the author concludes 
that: 

 The sampling of a quarter of core is representative of the Tony Block graphite 
mineralization and can be repeated with an acceptable confidence level; 

 The 2015-2016 duplicate samples demonstrated good assay reproducibility. Some 
of the 2018 duplicate samples demonstrated a high variability due to the fact that 
only 30-cm along a quarter core of the 2-m length of the original quarter core sample 
was analyzed. Future drilling programs should revert to the 2015-2016 duplicate 
sample protocol to optimize assay reproducibility; 

 Although blank samples are considered within acceptable limits, C(g) content in 
2015 were higher than expected, this was corrected by using different blank material 
in 2016; 

 The in-house 2015 C(g) standards returned acceptable overall results although their 
standard deviation was considered higher than intended. The 2016 and 2018 
standards from CDN Resource Laboratories Ltd. returned acceptable results. 

Overall, the author considers that the sample preparation, security and analytical 
procedures as well as quality control results are adequate and representative of the graphite 
mineralization on NMG’s Tony Claim Block. 
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12.0 DATA VERIFICATION 

The author performed some verification for the previous Pre-Feasibility Study (PFS) in 
2016/2017 and additional verifications were made in 2018 for the Updated Pre-Feasibility 
and Feasibility Study. The following actions were taken to ascertain that the database 
supporting the estimation of resources is sound and reliable: 

 Site visits on November 9th, 2016 and June 21st, 2018; 
 Independent sampling (2016); 
 Multiple database verifications (2016/2018). 

SGS Geostat was mandated by NMG to update the mineral resources for the Matawinie 
Property. Mr. Yann Camus, P. Eng. oversaw this mandate for SGS Geostat. 

12.1 Site Visit 

Mr. Yann Camus visited the Matawinie graphite Property on November 9th, 2016 and June 
21st, 2018. 

On the November 9th, 2016 visit, Mr. Camus met with Mr. Antoine Cloutier (NMG chief 
geologist) Bernard-Olivier Martel (consulting geologist), Andy Rochette (technician for 
Explo-Logik Inc.) and René Lelièvre (prospector and technician for Explo-Logik Inc.). 
Mr. Camus conducted independent duplicate samples (51), verification of some core 
boxes, measured the location of five (5) drill hole collars with a GPS along with azimuths 
and dips with a compass. All verifications were satisfactory as reported in the 2017 PFS 
report. 

The following details all pertain to the 2018 site visit. On the June 21st of 2018 visit, 
Mr. Yann Camus met with Mr. Antoine Cloutier (NMG chief geologist) who led the visit 
during the entire day. 

The author met with Messrs. Jean-Pierre Dubé (Project Manager for NMG), Karl Trudeau 
(Chief of Operations), Smail Messaoudi (Mining Engineer Junior for NMG) at the 
Nouveau Monde Graphite office located at 331 Brassard Street, Saint-Michel-des-Saints. 
Most discussions related to the latest developments regarding the resources, the drilling 
and the ongoing Feasibility Study. 

After meeting at the office, it was decided to visit the West Zone Deposit site to witness 
the 2018 drill holes. These were all completed in the south-western part of the deposit. 
The author took pictures and measurements of seven (7) collars including the azimuth and 
dip using a compass and location using a handheld Garmin etrex Legend HCx GPS. The 
holes measured are TO-18-127 to TO-18-129, TO-18-131, and TO-18-133 to TO-18-135 
(Table 12.1). The comparison between the database information and the field readings 
reveal a potential problem with the azimuth of the drill holes. Further discussions with 
Mr. Antoine Cloutier of Nouveau Monde showed that while the deviation readings for the 
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2018 drill holes (taken with a Flexit instrument) were taken and entered in the database 
properly; the collar azimuths should have been measured and entered in the database. 

The current azimuths presented in the database for the 2018 drill holes are the planned 
azimuths which were implemented using a DeviSight Surface tool. Recent observations 
reveal that readings taken with a compass are not entirely reliable due to the presence of 
magnetic subcropping lithologies creating a local magnetic field capable of altering 
compass readings. Therefore, it was agreed upon that a proper GPS survey would be a 
more reliable method to provide proper collar azimuth measurements. Since there is little 
deviation in all drill holes and azimuths are close to the planned values, the database is 
considered adequate for the update of the resources. 

The visit continued with the future bulk sampling site which is scheduled to be drilled and 
blasted at approximately every three (3) months, for a total of eight (8) times in the next 
two (2) years to feed NMG’s Demonstration Plant (see Press Releases dated May 24th, 
2018 and September 18th, 2018). This site is currently stripped from overburden and some 
channel samples were taken to provide a good estimation of the local grade of the 
mineralization. While the future sampling approach was discussed, this topic is irrelevant 
for the current Report. 

Then it was decided to visit the core storage area, look at the 2018 core and discuss the 
mineralization. The mineralization is mostly similar to the one found on the rest of the 
deposit. The grades of the samples from the database fit well with the author observation 
of the core. Like during previous drilling campaigns, only core drilling was used, and all 
witness core is available from the core storage area. The core storage area and core shack 
are located together at a self-storage facility right in the community of Saint-Michel-des-
Saints at about 12 km driving distance from the Project. While independent sampling of 
the core was done in 2016 with excellent duplication of results, this exercise was not 
repeated in 2018. As it was done in 2016, the author acknowledged the procedures for 
verifying, orienting, collecting RQD measurements, logging, identifying samples, 
measuring magnetic susceptibility and conductivity, taking photos and finally cutting and 
sampling the core. 

Many subjects were discussed including, but not limited to: 

 Structural geology; 
 Known mineralized structures and available data; 
 Preparation of the drilling campaigns; 
 Procedures to put in place for drilling, logging, sampling, QA/QC, etc.; 
 Potential extensions. 
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During the author’s visit at the West Zone Deposit site, the following actions were taken: 

 Visit and field observation of the new 2018 drill hole collars; 
 Observation and measurement of position, azimuth and dip for seven (7) collars of 

the 2018 drill hole campaign. The verification of collar locations by GPS readings 
was done with the WAAS function enabled at all times. All drill holes can be found 
in the field and are well identified with a proper marker. Table 12.1 shows the list 
of the seven (7) collars. The comparisons with the database revealed that the collar 
azimuth in the database were the planned azimuths. NMG agrees that these azimuths 
should be measured in the field and replaced in the database. Due to the presence of 
magnetic rocks on the Project affecting compass readings, a professional surveyor 
will have to be used to gather proper measurements, possibly using a high-precision 
GPS. Some slight corrections, including proper collar azimuth data, will be made 
during the next few months (with almost no impact possible on the resource). 
Further comparisons with the Flexit deviation in-hole data confirm that no 
significant error is present for the 2018 drill hole orientations. 

Figure 12.1 – Typical Drill Hole Casing TO-18-129 (Left) 
Mr. Cloutier and Mr. Messaoudi close to TO-18-128 (Right) 
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12.2 Witness Core Found at the Core Storage Site 

The witness core that is present at the core storage site in Saint-Michel-des-Saints is well 
organized. Most of the core is of NQ size (47.6 mm) and some is also BTW (42 mm). 
Typically, including for the 2018 drill holes, only a quarter of the core was sampled for 
the geochemical analysis and therefore a half and a quarter remain in each box. The ¾ of 
the core is kept by NMG for check sampling and metallurgical tests. Since many samples 
were used for metallurgical tests, another quarter of core is missing in many boxes. For 
now, almost all half witness cores are available. 

Figure 12.2 – Core Boxes from Diamond Drill Holes 

 
 

Figure 12.3 – Witness Core for Drill Hole TO-18-130 

 
 

• RA 
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12.3 Database Verification 

Standard verifications were carried out: extreme values, data going beyond hole depth, 
check of gaps in the information, search of collars inconsistencies. Only minor details 
needed any changes and the data was deemed acceptable for the resource modelling and 
estimation. 

12.4 Conclusion 

The verification of the NMG database is satisfactory for the preparation of the resource 
estimation. The site visit allowed multiple verifications. Everything corresponded well to 
the information provided by NMG. The in-depth verifications of the complete drill hole 
database done multiple times in 2016, 2017 and 2018, confirmed the database information. 

The standard database verifications performed by SGS Geostat indicates a sound database, 
reliable for the estimation of resources. 
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13.0 MINERAL PROCESSING AND METALLURGICAL TESTING 

13.1 Introduction 

Six (6) metallurgical test programs were completed up to the pre-feasibility (PFS) stage 
of the Matawinie Project. The main test program that supported the development of the 
process design criteria for the PFS consisted of a comprehensive flowsheet development 
program on a Master composite that represented the complete West Zone mineralization.  
The results of this and previous test programs are summarized in the following section 
covering the historic metallurgical results. 

The metallurgical test program that was completed in support of the FS was mostly limited 
to validation testing and the investigation of specific process opportunities and risks.  Only 
limited flowsheet optimization was completed during the FS metallurgical test program.  

13.2 Historic Metallurgical Results 

Six (6) metallurgical tests programs were completed prior to the commencement of the 
flotation optimization program that was carried out to enhance the engineering data for 
the PFS.  

The metallurgical programs started with initial scoping level flotation tests on grab and 
trench samples and culminated in a scoping level flow sheet development program that 
supported the preliminary economic assessment (“PEA”). The process flow sheet that 
was developed during this phase of testing is depicted in Figure 13.1. 

The robustness of the flow sheet was confirmed in a small variability flotation program, 
that tested seven (7) different composites from the West and South Zones. The concentrate 
grades ranged between 94.4 % C(t) and 99.5 % C(t) with open circuit total carbon 
recoveries of 81.5 % to 88.5 %. No closed-circuit flotation tests were carried out as part 
of the initial flow sheet development program  

The reagent regime comprised of frother methyl isobutyl carbinol (“MIBC”), collector 
diesel, pH modifier lime, sulphide activator copper sulphate (“CuSO4”), and sulphide 
collector potassium amyl xanthate (“PAX”). 

Two (2) bulk concentrate production pilot plant campaign on 12 tonnes and 50 tonnes of 
mineralized South Zone and West Zone material, respectively, demonstrated the 
scalability of the proposed process flow sheet and conditions. 
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Figure 13.1 – Matawinie Process Flow Sheet 

 

The open circuit test results were analyzed and compared with similar projects that 
published both open and closed-circuit flotation test data. The overall graphite recovery 
was projected at 89.5 % at a combined concentrate grade of 97.3 % C(t). 

The results of the size fraction analysis of the graphite flotation concentrate are presented 
in Table 13.1. These metallurgical results were used in the Preliminary Economic 
Assessment (“PEA”) study that was completed in 2016 prior to the start of the flow sheet 
optimization program in 2017. 
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Table 13.1 – Mass and Grade Distribution of Concentrate of  
Scoping Level Flow Sheet Development Program 

Product Mass 
(%) 

Grade 
(%) C(t) 

+48 mesh 16.1 97.5 
+65 mesh 19.8 97.7 
+80 mesh 10.0 97.4 
+100 mesh 11.1 97.4 
+150 mesh 18.8 96.4 
+200 mesh 9.8 96.1 
+325 mesh 7.6 96.4 
+400 mesh 2.1 97.1 
-400 mesh 4.6 98.5 
Total 100.0 97.3 

 

The West Zone Master composite that was used in the 2017 process optimization program 
was generated by combining a total of 125 drill core intervals. The drill core intervals 
were chosen to duplicate the grade profile of the West Zone mineralization and to provide 
a full spatial representation of the West Zone.  

Eight (8) variability composites were generated by combining 362 drill hole intervals from 
different locations within the specific sampling zone. The drill hole intervals were selected 
to ensure a good spatial distribution and a combined head grade that was representative 
for the specific zone. 

13.2.1 Sample Characterization 

The West Zone Master composite was subjected to chemical characterization. The results 
of the carbon speciation and sulphur analysis are presented in Table 13.2. 

Table 13.2 – West Zone Master Composite Carbon  
Speciation and Sulphur Head Grades 

Assays (%) 

C(t) C(g) CO3  S 

4.84 4.31 0.27 3.49 
 

Eight (8) variability samples were submitted for graphitic and total carbon analysis and 
the results are presented in Table 13.3.  
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Table 13.3 – Total and Graphitic Carbon Analysis of Variability Composites 

Composite C(t) 
(%) 

C(g) 
(%) 

Top South Center 4.04 3.78 

Top North 4.95 4.58 

Bottom South 4.92 4.58 

Bottom North 4.91 4.83 

Top North Center 4.02 3.77 

Top South 3.79 3.52 

Bottom North Center 4.12 4.12 

Bottom South Center 4.45 4.09 

13.2.2 Comminution Testing 

A series of comminution tests were carried out on the West Zone Master composite and a 
Trench sample. The Trench sample was required since the West Master composite 
consisted of split NQ drill core and, therefore, was unsuitable for JK DropWeight and 
Low-energy impact testing.  

A summary of the results is presented in Table 13.4. 

Table 13.4 – Summary of Comminution Tests 

Sample Name Relative 
Density 

JK Parameters Work Indices 
(kWh/t) Ai 

(g) 
A × b1 A × b2 ta SCSE CWi RWi BWi 

West Zone 
Trench Sample 2.68 93.2 78.4 0.49 7.0 8.3 6.7 7.9 0.240 

West Zone 
Master 
Composite 

2.73 - 84.1 0.80 7.3 - 9.0 10.0 0.472 

A × b1: From JKDropWeight Test 
A × b2: From SMC Test 

Overall the comminution results for the Matawinie West Zone material are favourable in 
terms of grinding energy requirements. However, the higher abrasion index will result in 
elevated liner, lifter, and media wear. 

The Trench sample produced comminution results that indicated lower crushing and 
grinding energy requirements as well as lower abrasiveness. It is postulated that these 
results may have been driven by the fact that the Trench sample originated from close to 
surface and has been exposed to a certain degree of oxidation. Hence, the comminution 
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results for the West Zone Master composite are to be considered more representative of 
the average mill feed. 

13.2.3 Flow Sheet Optimization Program 

The flow sheet optimization program built upon the results of the PEA metallurgical 
program. The overall flow sheet was maintained, but the various unit operations were 
optimized to achieve maximum graphite recovery while maintaining a minimum 
concentrate grade of 96 % C(t) and minimizing flake degradation. 

13.2.3.1 Rougher Kinetics Tests 

A total of five (5) rougher kinetics tests were carried out during the PFS program to 
determine the relationship between secondary grind size and graphite recovery into the 
combined rougher and scavenger concentrate. Further, the effectiveness of the sulphide 
rejection circuit was evaluated as a function of the secondary grind size. 

The results confirmed that a finer secondary grind target size reduces the mass recovery 
into the jumbo flake size category. As the secondary grind target size was lowered P80 = 
518 microns to P80 = 179 microns, the mass recovery into the + 48 mesh size fraction 
decreased from 30.2 % to only 8.3 %. It should be noted that a reduced mass recovery into 
the + 48 mesh size fraction for the finer secondary grind size does not necessarily translate 
into higher losses of jumbo sized graphite flakes. The scavenger concentrate grade is 
relatively low in the medium and coarse grind sizes and characterized by middlings of 
graphite flakes and gangue minerals. 

A combined rougher and scavenger total carbon recovery versus grind size plot did not 
reveal a correlation between the two (2) variables within the evaluated size range of P80 = 
179 microns to P80 = 518 microns. 

A third factor that impacts the selected secondary grind size is the ability to produce a 
low-sulphur tailings stream that consists of non-acid generating tailings. The sulphur 
grade as a function of the secondary grind size is depicted in Figure 13.2. The trendline 
equation provides a good fit with a R2 of 0.949. Although a firm threshold value had not 
been established for the Matawinie West Zone mineralization at that time, the absence of 
significant quantities of carbonates suggests that a tailings grade of approximately 0.10 % 
S may be required to render the low-sulphide tailings non-acid generating. 

Considering the three (3) factors that impacted the grind size selection, a secondary grind 
size of P80 ~ 210 microns was selected for the remaining tests. 
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Figure 13.2 – Sulphur Grade as Function of Secondary Grind Size 

13.2.3.2 De-Sulphurization Tests 

Eight (8) de-sulphurization tests were completed to evaluate the impact of different 
sulphide activator and collector dosages on the sulphide grade of the low-sulphide tailings 
stream. The dosages of the sulphide activator copper sulphate (CuSO4) were varied 
between 0 g/t and 200 g/t. The dosages of the sulphide collector PAX were changed 
between 75 g/t and 300 g/t. The sulphide recovery into the sulphide rougher concentrate 
ranged between 76.9 % in test F8 with 0 g/t CuSO4 and 225 g/t PAX and 93.1 % in test 
F13 with 200 g/t CuSO4 and 300 g/t PAX. Without the addition of copper sulphate, the 
sulphide recovery decreased with increasing PAX dosage.  

The magnetic separation stage recovered between 8.2 % and 19.3 % of the sulphides. The 
higher recoveries coincide with the tests that produced the lower sulphur recovery into the 
flotation concentrate. 

A PAX dosage of 100 g/t and magnetic separation were chosen for design purposes. The 
addition of CuSO did not yield lower sulphide grades in the magnetic separation tailings 
and, therefore, the sulphide activator was removed from the design.  
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13.2.3.3 Primary Cleaner Tests 

Eight (8) cleaner flotation tests were carried out to determine suitable conditions for the 
primary cleaning circuit. The tests evaluated different grinding technologies including 
conventional polish grinding, attrition scrubbing, and stirred media grinding. The mill 
discharge was upgraded in four (4) stages of cleaner flotation and the 4th cleaner 
concentrate was submitted for a size fraction analysis. The mass recovery into the large 
and jumbo flake categories of + 80 mesh was significantly higher for the three (3) tests 
that employed polish grinding. Approximately 44 % of the concentrate mass was 
recovered into this product for all three (3) tests compared to only 14.6 to 34.6 % in the 
other five (5) tests using alternative grinding technologies.  

The combined concentrate grades of the eight (8) tests fell within a narrow range of 96.4 % 
C(t) to 97.8 % C(t). Since high concentrate grades were obtained for all tests, it suggests 
that most of the impurities were attached to the surface of the flakes and, therefore, a high-
shear environment as provided by the attrition scrubber and stirred media mill is not 
required to achieve high-grade concentrates for this intermediate graphite product. 

Given that the mass recovery into the large and jumbo flake categories was 10-20 % higher 
for the polishing mill compared to the alternative grinding technologies, a decision was 
made to select a polishing mill for the primary grinding circuit. The mass recovery into 
the + 80 mesh size fractions was not visibly affected by the polishing grind time, but a 
slight grade improvement was noted for the longer grind times. Hence, a polishing grind 
time of 22 minutes was selected for the primary cleaning circuit. 

13.2.3.4 Secondary Cleaner Optimization 

The secondary cleaner optimization included 19 flotation tests that evaluated different 
classification sizes, grinding technologies, and grinding media. 

Three (3) tests were carried out using a polishing mill with ceramic media after the 
intermediate concentrate was screened at 80 mesh and 200 mesh. The polish grind times 
for each size fraction were varied between 8 minutes and 22 minutes and the mill 
discharges were upgraded in three (3) stages of cleaner flotation. 

The total carbon grades of the various size fractions did not improve for flake sizes of 200 
mesh and larger since any grade variations fell within the range of analytical measurement 
uncertainties. Only the three (3) smallest flake sizes yielded an improvement from a 
second stage of polishing and longer polishing times resulted in increased grade 
improvements. However, the grades of the two (2) smallest size fractions were still below 
94 % C(t). Based on these results, polish grinding was deemed ineffective for the 
secondary cleaning circuit. 

The second block of tests evaluated the impact of different media types in the stirred media 
mill and the use of an attrition scrubber.  The grinding media tested included 6 mm steel 
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balls, 2 mm and 5 mm zirconium silicate beads, as well as 2-3 mm and 4-6 mm zirconia 
toughened alumina beads. 

With regards to mass recovery into the various size fractions, the four (4) tests using the 
stirred media mill produced comparable results that differed only marginally. The test with 
the six (6) mm steel balls yielded a slightly lower mass recovery into the + 48 mesh and 
+ 65 mesh size fractions. Further, the smaller non-steel media produced the lowest flake 
degradation in the same two (2) size fractions. The attrition scrubber test resulted in the 
finest concentrate product with significantly lower mass recovery into the + 65 mesh and 
+ 48 mesh size fractions. 

The attrition mill test produced the highest combined concentrate grade of 97.8 % C(t). 
However, the grade advantages were obtained primarily in the three (3) finest size 
fractions. In the + 200 mesh size fractions, the five (5) tests generated comparable results 
with marginal grade differences. The 2 mm zirconium silicate beads produced slightly 
lower grades in the various size fractions compared to the other stirred mill grinding 
media. Given that the 2-3 mm zirconia toughened alumina beads caused the least amount 
of flake degradation in the two (2) coarsest size fractions, a decision was made to proceed 
with this media in the following set of tests. 

Four (4) additional tests were completed with the 2-3 mm zirconia toughened alumina 
beads in the stirred media mill. The grind times were increased from 5 minutes in the 
previous block of tests to 10, 15, 20, and 25 minutes in this test series. 

As expected, the mass recovery into the + 48 mesh size fraction gradually decreased with 
increasing grind times. Although some degradation of the + 48 mesh size fraction was 
observed, the absolute amount was moderate. At a grind time of 5 minutes a total of 
15.6 % of the mass reported to the + 48 mesh size fraction. This number decreased 
marginally to 13.0 % for the longest grind time of 25 minutes. 

As the grind time was increased, the combined concentrate grade improved as well. As 
the stirred media grind time was increased from 5 minutes to 25 minutes, the combined 
concentrate improved from 97.6 % to 98.4 % C(t). 

In the previous tests, the stirred media mill was operated at the standard speed of 30 Hz 
(approximately 350 rpm). In order to assess the impact of higher and lower speeds on 
mineral liberation and flake degradation, one test was carried out at a slower speed setting 
of 220 rpm and one test at a higher speed setting of 480 rpm. 

While the degree of flake degradation was comparable for the low and medium stirred 
media mill speed, it increased noticeably at the highest speed of 480 rpm. Although the 
highest mill speed produced the best concentrate grades for 66 % of the size fractions, the 
grade advantages were 1.0 % C(t) or less except for the ‒ 400 mesh size fraction. 
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Three (3) tests were completed to assess the impact of a single screening stage at 80 mesh 
rather than two (2) stages at 80 mesh and 200 mesh. This approach simplifies the circuit 
and eliminates a challenging wet screening application at 200 mesh. The mass recovery 
into the various size fractions did not display significant differences within the same size 
fraction, which would suggest that the additional classification stage does not produce a 
superior flake size distribution. 

The assay results for the size fractions indicated that a single screen benefits the total 
carbon grades of the size fraction range of – 65 / + 325 mesh as both tests with just a single 
screen size yielded noticeably better concentrate grades. However, the grades of the + 400 
mesh and ‒ 400 mesh size fractions were up to 1.1 % higher in the tests with the two (2) 
screening stages. 

A single screening stage at 80 mesh produced a comparable flake size distribution and 
slightly better concentrate grades in the medium size flakes, thus warranting a decision to 
maintain a simple flow sheet with only two (2) secondary cleaning circuits. 

Two (2) tests evaluated the use of coarse sand as grinding media in the attrition scrubber. 
The mass recovery into the various size fractions was slightly superior for both tests 
compared to the baseline test F36 with 15 minutes of stirred media milling using 2-3 mm 
zirconia toughened alumina beads. However, the total carbon grades of the various size 
fractions were inferior by up to 4 % compared to the baseline test. Further, the recovery 
of coarse sand in a commercial process would be more challenging. 

13.2.3.5 Variability Flotation Testing 

The robustness of the proposed flow sheet and conditions was evaluated in variability 
flotation tests. A total of eight (8) composites representing different areas and depths of 
the West Zone mineralization and the West Zone Master composite were subjected to the 
flow sheet that is depicted in Figure 13.3. 

This simplified flow sheet was chosen since the grade target at the time of variability 
flotation testing was 95 % C(t) and was raised to 96.0 % C(t) after the variability tests 
were completed. 
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Figure 13.3 – Variability Flotation Test Flow Sheet 

 

The average total carbon grade and recovery were 96.2 % C(t) and 94.5 %, respectively. 
The concentrate grades ranged between 95.2 % C(t) for the Top South composite and 
97.6 % C(t) for the Bottom North Center composite. The relative standard deviation of the 
concentrate grades was only 1.1 %. 

The open circuit total carbon recovery into the 4th cleaner concentrate ranged between 
92.4 % for the Bottom North composite and 96.0 % for the Bottom South Center 
composite. The average total carbon recovery was 96.0 % with a 1.2 % relative standard 
deviation. 

With regards to flake size distribution, the Top-South-Center composite produced the 
worst results with only 42.1 % of the concentrate mass reporting to the jumbo and large 
flake categories. The Top-North-Center and Bottom-North composites produced the 
coarsest graphite concentrate with 52.9 % and 53.5 % of the mass reporting to the jumbo 
and large flake categories, respectively. The average mass recovery into the + 80 mesh 
size fractions for all 8 variability tests was 48.4 %. 

The total carbon grades of the size fractions displayed slightly more variation. However, 
the variation was still within a narrow range given that the variability samples originated 
from entirely different areas within the West Zone mineralization. 
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The eight (8) variability flotation tests produced a robust metallurgical response using a 
simplified West Zone process flow sheet and conditions. The variation may be reduced 
further with the integration of the secondary cleaning circuit, which has been incorporated 
into the proposed West Zone process flow sheet. 

It should be noted that the variability composites were generated to represent a significant 
resource area to identify potentially problematic metallurgical challenges on a 
macroscopic level. More significant variations in the metallurgical response are expected 
with composites that represent smaller tonnages of the West Zone mineralization. 

13.2.3.6 Locked Cycle Testing 

Two (2) Locked Cycle flotation Tests (“LCT”) were carried out as part of the optimization 
program. The first test LCT-MC replicated the conditions of the variability flotation tests, 
while the second test LCT-MC2 included a secondary cleaning circuit for the – 80 mesh 
product after the 4th cleaner concentrate was classified on 80 mesh. The flow sheet for 
LCT-MC2 is depicted in Figure 13.4. 

Figure 13.4 – Locked Cycle Test LCT-MC2 Flow Sheet 
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A summary of the mass balances for the two (2) LCTs is provided in Table 13.5. Both 
tests focused on maximizing graphite recovery into the combined concentrate by 
employing more aggressive froth removal. Test LCT-MC achieved 98 % total carbon 
recovery into the 4th cleaner concentrate, but the final concentrate grade was only 94.3 % 
C(t), which was slightly below the 95.0 % C(t) grade target at the time of testing. 

The second LCT, which was carried out approximately one month later after a slightly 
higher concentrate grade target of 96 % C(t) was established, included the secondary 
cleaning circuit for the 80 mesh screen undersize to increase the final concentrate grade. 
The total carbon recovery into the graphite flotation concentrate decreased marginally by 
0.6 % to 97.4 %, but the concentrate grade of 97 % C(t) easily met the 96 % C(t) target. 

The size fraction analysis results of the graphite concentrate from LCT-MC2 is presented 
in Table 13.6. A total of 16.5 % of the mass reported to the jumbo flake category of > 48 
mesh and an additional 31.6 % reported to the large flake category of – 48 / + 80 mesh. 
The combined mass recovery of 48.1 % into the large and jumbo flake size categories 
were in good agreement with the open circuit flotation test results. 

Considering the metallurgical grade targets and the attempt to minimize the capital cost 
for the Project, the flow sheet that was employed in the second LCT was selected for 
design purposes. 

Table 13.5 – Summary of Locked Cycle Test Results 

Test Sample ID Weight 
(%) 

Assays 
(%) C(t) 

% Distr. 
C(t) 

LCT 
MC 

4th Clnr Concentrate 4.55 94.3 98.0 
1st Clnr Tailings 4.45 0.48 0.5 
Sulphide Concentrate 14.0 0.20 0.7 
Magsep Tailings 77.0 0.05 0.9 
Head (calc) 100 4.37 100 

LCT 
MC2 

Combined Concentrate 4.44 97.0 97.4 
-80 mesh 1st Clnr 
Tailings 0.09 16.1 0.3 

1st Clnr Tailings 3.64 1.02 0.8 
Scavenger Tailings 91.8 0.07 1.4 
Head (calc) 100.0 4.42 100.0 
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Table 13.6 – Size Fraction Analysis of LCT-MC2 Graphite Concentrate 

Size Fraction Weight 
(%) 

Assays 
% C(t) 

Distribution 
% C(t) 

+ 32 mesh 1.6 96.5 1.6 
+ 48 mesh 14.9 97.2 14.9 
+ 65 mesh 20.4 97.1 20.4 
+ 80 mesh 11.2 96.4 11.1 
+ 100 mesh 11.6 96.9 11.6 
+ 150 mesh 15.2 98.2 15.3 
+ 200 mesh 9.1 98.1 9.2 
+ 325 mesh 7.2 97.6 7.2 
+ 400 mesh 3.0 97.3 3.0 
- 400 mesh 5.8 96.2 5.7 

Final Concentrate (SA) 100.0 97.3 100.0 

13.2.4 Product Characterization 

Samples of the graphite flotation concentrate, high-sulphur tailings, and de-sulphurized 
tailings were submitted for product characterization tests. 

13.2.4.1 Solids Liquid Separation Tests 

Graphite concentrate, high-sulphur tailings, and de-sulphurized tailings were shipped to 
Outotec in Sudbury, Ontario for solid-liquid separation evaluation. The test program 
included flocculant scoping, static settling, vacuum filtration, and pressure filtration 
testing.  

The high-sulphide and de-sulphurized tailings streams produced underflow densities of 
72 % w/w and 65 % w/w, respectively. The graphite concentrate underflow density of 
35 % w/w is in line with other graphite projects. The two (2) tailings streams produced 
good solids loading rates of 1.0-1.2 tph/m2 and the graphite concentrate yielded a solids 
loading rate of 0.4 t/h/m2. The number of flocculants were limited to SNF 913 and SNF 
923 and the overflow clarity was good for all three (3) product and tailings streams. 

Due to insufficient high-sulphur tailings sample mass, pressure filtration tests were only 
carried out on the graphite concentrate and the de-sulphurized tailings. 

The moisture content of the filter cakes from vacuum filtration ranged between 9.3 % w/w 
for the high-sulphur tailings and 21.9 % w/w for the graphite concentrate. Pressure 
filtration reduced the moisture content to 15.5 % w/w for the graphite concentrate and 
7.9 % w/w for the tailings. Reducing the moisture content to a minimum is critical for 
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graphite concentrate as it is more cost effective to remove the water by means of filtration 
than in the subsequent drying stage. 

13.2.4.2 Self-Heating Tests 

The high-sulphur and desulphurized tailings were submitted to NesseTech Consulting 
Services Inc. for self-heating tests to quantify the Self-Heating Capacities (“SHC”) of the 
two (2) tailings streams. Both samples were adjusted to the standard testing moisture 
content of 6 % w/w to determine the Stage A and B SHC values.  

The two (2) samples displayed significantly different self-heating behaviour. In the case 
of the desulphurizedde-sulphurized tailings, both the Stage A and Stage B, SHC values 
were 0 J/g, which places the product into risk region 1, which is considered safe. The 
Stage A and B, SHC values of 51.8 J/g and 52.8 J/g place the high-sulphur tailings into 
the Risk Region 5, which suggests that preventative action to avoid self-heating of the 
tailings samples is recommended. The results for the high-sulphur tailings sample were 
somewhat expected given the calculated pyrrhotite content of 50-55 % based on a sulphur 
grade of approximately 20 % S. 

13.2.5 Geochemical and Characterization 

The high-sulphur and de-sulphurized tailings from LCT-MC were submitted for single 
addition static net acid generation and modified Acid Base Accounting (“ABA”) tests to 
quantify the acid generation potential of the two (2) tailings streams.  

The modified ABA results suggested that the de-sulphurized tailings were non-acid 
generating based on the neutralization potential ratio and uncertain based on the net 
neutralizing potential. The net acid generation results classified the low-sulphur tailings 
as non-acid forming. 

Both the modified ABA and net acid generation tests result classified the high-sulphur 
tailings as potentially acid generating. 

13.3 Feasibility Study Metallurgical Program 

13.3.1 Objectives 

At the completion of the PFS, several process questions and risks remained.  Most of these 
items were identified as recommendations in the PFS document.  The following objectives 
were established at the beginning of the FS test program to investigate some of the 
remaining risks and opportunities. 

 Completion of a comprehensive comminution program to generate more reliable 
data for sizing of crushing and grinding equipment; 
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 Mineralogical examination of samples that represents different areas of the West 
zone mineralization to determine mineral composition and association of graphite; 

 Locked cycle testing using a mine plan composite to confirm that a Master 
composite that represents the first several years of mining operation provides 
consistent metallurgical response using the established process flowsheet and 
conditions; 

 Confirmation of the robustness of the flowsheet and conditions with several 
variability composites that represent specific areas of the mineral resource; 

 Optimization of the de-sulphurization circuit to ensure that the low-sulphur tailings 
stream is non-acid generating;  

 Assessment of the impact of circulating process water with residual sulphide 
collector; 

 Simulation of the SkimAir® technology in the primary grinding circuit to determine 
if a coarser concentrate product can be obtained. 

13.3.2 Description of Master and Variability Composites 

A total of seven (7) variability composites were generated, which represented different 
areas within the deposit.  A list of the seven (7) variability composites including sample 
ID, sample location, and pertinent assay results are presented in Table 13.7.  Equal sub-
samples of the VAR-2 to VAR-8 composites were combined to form the Master 
composite.  The SURF sample was excluded from the Master composite since it only 
represented a very small percentage of the deposit at a depth of up to 0.5 m. The last 
column specifies the percentage of sulphide sulphur of the total sulphur. Between 85.3 % 
and 96.1 % of the total sulphur is associated with sulphides. 

Table 13.7 – Master and Variability Composites  

 
 % S = Total Sulphur;  S= = Sulphide Sulphur 

% 
C(t) C(g) TOC CO3 S S= S=

SURF Far West - Surface 4.17 3.86 < 0.05 0.19 2.87 2.66 92.7
VAR-2 Far West - Middle 4.27 3.79 < 0.05 0.31 3.04 2.66 87.5
VAR-3 Far West - Bottom 4.82 4.26 < 0.05 0.33 3.26 3.05 93.6
VAR-5 Phase 2 - Middle 4.67 4.16 < 0.05 0.47 3.07 2.75 89.6
VAR-6 Phase 2 - Bottom 4.61 4.12 0.08 0.32 2.91 2.61 89.7
VAR-7 Phase 1 - Combined 4.61 4.16 < 0.05 0.37 3.04 2.92 96.1
VAR-8 Phase 3 & 4 - Combined 4.78 4.15 0.15 0.34 3.07 2.62 85.3
MASTER (calc) 4.63 4.11 0.07 0.36 3.07 2.77 90.3

Sample ID
Assays (%)

Sampling Location
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The seven (7) composites were submitted for mineralogical characterization using 
Quantitative Evaluation of Materials by Scanning Electron Microscopy (QEMSCAN) 
technology. Graphite was calculated at 4 % to 5 % across the samples. Pyrite ranged from 
0.5 % to 2.4 %, pyrrhotite from 7.5 % to 10 %, while the remainder was made up of 
mainly quartz, feldspars, biotite/phlogopite, chlorite, sillimanite, and minor to trace 
amounts of clays, garnets, Fe-Ti-Oxides and carbonates. X-ray diffraction analysis 
showed that the pyrrhotite was monoclinic and therefore is magnetic (as opposed to 
hexagonal pyrrhotite). 

13.3.3 Comminution Testing 

Several comminution tests were carried out on six (6) VAR composites and a bulk sample 
that was put aside from a 50 tonnes pilot plant (PP) campaign.  Since the drill core that 
was available for the VAR samples was not suitable for MacPherson, JK DropWeight, 
and Low-energy impact testing due to its small particle size, the bulk sample from a 50 
tonne PP was the only available sample for these tests. 

A summary of the comminution tests results is provided in Table 13.8. 

Table 13.8 – Summary of Comminution Test Results 

 

The result of the JK DropWeight test classified the PP composite as soft with respect to 
resistance to impact breakage (A × b) and as medium with respect to resistance to abrasion 
breakage (ta).  With A × b values ranging from 59.2 to 50.2, the variability samples fell 
in the moderately soft to medium range of hardness. The MacPherson autogenous 
grindability test on the PP composite sample place the sample into the very soft category 
with respect to autogenous milling, falling near the 10th percentile of the SGS database in 
terms of throughput rate, correlated work index and specific energy input. 

The Bond low-energy impact test produced an average crusher work index (CWi) of 
9.7 kWh/t, which placed the PP composite into the 50th percentile of over 800 samples in 
the SGS database. 

Sample Relative JK Parameters MacPherson Test Work Indices (kWh/t) AI UCS

Name Density A x b1 A x b2 ta
3 SCSE (kg/h) (kWh/t) AWI CWI RWI BWI (g) (MPa)

PP Comp Feed 2.71 67.4 72.1 0.51 7.9 19.7 3.9 8.1 9.7 8.6 9.4 0.428 77.5
VAR 2 2.74 - 59.2 0.56 8.4 - - - - 9.5 9.5 0.498 -
VAR 3 2.76 - 53.3 0.50 8.8 - - - - 9.4 9.5 0.473 -
VAR 5 2.77 - 56.9 0.53 8.6 - - - - 9.8 9.9 0.447 -
VAR 6 2.74 - 54.0 0.51 8.7 - - - - 8.8 9.0 0.468 -
VAR 7 2.74 - 51.6 0.49 8.9 - - - - 9.4 9.3 0.530 -
VAR 8 2.73 - 50.2 0.48 9.0 - - - - 9.2 9.9 0.533 -
1 A x b from DWT
2 A x b from SMC
3 The t a  value reported as part of the SMC procedure (shown in italics) is an estimate
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Uncompressive strength testing (UCS) determined a Young’s modulus average of 
45.005 GPa with a standard deviation of 3 %.  The UCS average was 77.5 MPa with a 
standard deviation of 2 %. 

Bond abrasion testing produced Ai values of 0.428 to 0.533, which fell between the 75th 
to 83rd percentiles of more than 2,000 samples in the SGS database. Hence, the Matawinie 
ore is considered abrasive to very abrasive. 

The seven (7) Matawinie composites were subjected to Bond rod mill grindability testing 
at a standard grind size of 14 mesh (1,180 microns). The seven (7) composites produced 
RWi values between 8.6 kWh/t for the pilot plant composite and 9.8 kWh/t for the VAR-
5 composite.  These results represent the 5th to 10th percentile of more than 2,600 samples 
in the SGS database, placing the samples in the very soft category.   

Bond ball mill grindability testing was completed at a grind size of 300 microns to reflect 
the graphite scavenger grind size target of P80 = 210 microns. The seven (7) composites 
produced BWi values within a narrow range of 9.0 kWh/t for the VAR-6 composite to 
9.9 kWh/t for the VAR-5 composite.  These results represent the 6th to 10th percentile of 
more than 6,100 samples in the SGS database, placing the samples in the very soft range 
of the SGS database.   

13.3.4 Flotation Testing 

The flotation program was limited to the investigation of specific process risks and 
opportunities that have been identified prior to the FS. The following risks and 
opportunities were evaluated: 

 Impact of recirculating process water on the flotation selectivity in the graphite 
rougher and cleaning circuits; 

 Validation of the robustness of the flowsheet and conditions using new mine plan 
composites; 

 Optimization of the de-sulphurization stage; 
 Evaluation of the SkimAir® technology the in the primary grinding circuit. 

13.3.4.1 Impact of Process Water Recirculation 

Two (2) batch cleaner tests were carried out to evaluate the impact of recirculated process 
water on the flotation selectivity in the graphite rougher and cleaning circuits. The main 
concern was the activation of sulphides due to residual xanthate in the process water. Some 
of these sulphides could be recovered into the final graphite concentrate, thus reducing its 
product quality.  

In an attempt to quantify the degree of sulphide activation, two (2) batch cleaner flotation 
tests were carried out back to back.  The first test employed a PAX dosage of 200 g/t in 
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the sulphide rougher stage, which was twice the design dosage to simulate circuit 
operation during slightly over-collected conditions. The sulphide rougher tailings were 
subjected to magnetic separation as per the current Matawinie flowsheet and the magnetic 
separation tailings were filtered.  The filtrate was used in the following test for makeup 
water during grinding and flotation. 

The first test with fresh tap water recovered 3.6 % of the sulphide units into the combined 
graphite rougher and scavenger concentrate at a grade of 1.44 % S.  The sulphur recovery 
increased to 13.4 % in the second test with circulated process water at a grade of 5.19 % 
S.  These results reveal a clear reduction in flotation selectivity against sulphides in the 
graphite rougher and scavenger flotation stages because of the circulated water.  

The cleaning circuit rejected most of the sulphides into the 1st cleaner tailings. In test F1, 
almost 92 % of the sulphides in the graphite rougher and scavenger concentrate reported 
to the 1st cleaner tailings in the cleaning circuit after polish grinding.  Only 0.2 % of the 
sulphur in the feed report to the final concentrate at a grade of 0.18 % S.   

The 1st cleaner stage of the test with recirculated process water was also very effective in 
reducing the sulphides.  Over 95 % of the sulphides in the combined graphite rougher and 
scavenger concentrate were rejected to the 1st cleaner tailings.  However, the overall 
sulphide recovery into the final graphite concentrate remained higher at 0.4 % and a grade 
of 0.31 % S. 

Circulating the process water resulted in an increase of the sulphur grade in the final 
concentrate of 72 % from 0.18 % S to 0.31 % S.  While only a single test with recirculated 
water was carried out, the grade increase was pronounced enough to conclude a negative 
impact of residual collector in the process water stream. 

13.3.4.2 Validation Flotation Testing  

One (1) LCT was carried out using the Master composite to confirm the robustness of the 
flowsheet and conditions that were developed during the PFS metallurgical program using 
a new mine plan composite.  Further, the seven (7) variability composites were also 
subjected to open circuit cleaner flotation testing to confirm the metallurgical response.  
A secondary objective of the tests was to confirm the average flake size distribution of the 
final concentrate and the expected variation as a function of the location. 

The flow sheet of the LCT is depicted in Figure 13.5. The open circuit cleaner tests 
employed the identical flowsheet, but without circulation of the intermediate tailings 
streams.  
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Figure 13.5 – Locked Cycle Test Flow Sheet 

 

The LCT mass balance and results of the size fraction analysis on the final concentrate is 
presented in Table 13.9 and Table 13.10. The graphite recovery into the final concentrate 
was 94.3 % at a combined concentrate grade of 97.0 % C(t). These results are in excellent 
agreement with a 97.0 % C(t) concentrate grade at 94 % carbon recovery, which were 
selected for the FS to generate the process design criteria and circuit mass balance. 

A total of 13.5 % of the concentrate mass reported to the jumbo flake category of 
+48 mesh (+300 microns) and 43 % into the combined large and jumbo flake categories 
of +80 mesh (+180 microns).  
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Table 13.9 – Locked Cycle Test Results 

Sample ID Weight 
(%) 

Assays  
(%) C(t) 

Distr. 
(%) C(t) 

Combined Concentrate 4.30 97.0 94.3 
+80 mesh 1st Clnr Concentrate 2.20 96.6 48.1 
+80 mesh 1st Clnr Tailings 0.01 50.0 0.1 
-80 mesh 3rd Clnr Concentrate 2.10 97.4 46.2 
-80 mesh 1st Clnr Tailings 0.13 28.3 0.8 
1st Clnr Tailings 3.59 1.95 1.6 
Scavenger Tailings 92.1 0.15 3.2 
Combined Tailings 95.8 0.26 5.7 
Head (calc) 100.1 4.42 100.0 

 

Table 13.10 – LCT Graphite Concentrate Size Fraction Analysis 

Size Fraction Weight  
(%) 

Assays 
(%) C(t) 

Distribution 
(%) C(t) 

+32 mesh 1.0 97.2 1.0 
+48 mesh 12.5 97.6 12.5 
+65 mesh 18.1 96.8 18.0 
+80 mesh 11.4 96.6 11.3 
+100 mesh 13.5 96.9 13.4 
+150 mesh 13.5 98.4 13.7 
+200 mesh 9.8 98.3 9.9 
+325 mesh 9.1 97.8 9.1 
+400 mesh 2.8 97.3 2.8 
-400 mesh 8.2 97.2 8.2 

Final Concentrate (SA) 100.0 97.4 100.0 
 

Variability flotation tests on the seven (7) variability concentrates produced consistent 
results with regards to graphite concentrate grades. The combined concentrate grade of 
the seven (7) tests ranged between 96.2 % C(t) for the SURF composite and 98.5 % C(t) 
for the VAR-8 composite. The grades were above the minimum grade target of 96.0 % 
C(t) for all tests and the average grade was close to the 97.0 % C(t) that was obtained in 
the LCT. The open circuit total carbon recovery ranged between 89.1 % for the VAR-8 
composite and 93.8 % for the SURF composite. Since rougher and scavenger total carbon 
recoveries were at least 95.3 %, it is expected that the average closed-circuit performance 
will be in line with the LCT results.  
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The flake size distribution was the coarsest for the VAR-8 composite with a 
P80 = 296 microns. The finest product with a P80 = 249 microns was obtained for the 
VAR-2 composite. The average combined concentrate of all seven (7) test produced a 
P80 of 271 microns. The mass recovery into the +80 mesh size fractions varied between 
40.8 % for the VAR-2 composite and 51.4 % for the VAR-8 composite. 

The variability composites represented larger areas to cover the proposed mine plan. 
Higher variation in the flake size distribution is expected on a smaller scale, which may 
affect the product basket of the processing plant on a day-by-day basis. 

13.3.4.3 De-Sulphurization Tests 

Seventeen (17) sulphide rougher kinetics tests were carried out to determine the conditions 
that achieve the highest sulphide recovery into a low-mass high-sulphide stream to render 
the remaining tailings non-acid generating. 

The first block of seven (7) tests evaluated the impact of PAX dosage, addition of copper 
sulphate, flotation time, and magnetic separation.  Magnetic separation was deemed 
essential to achieve low sulphide grades in the low-sulphide tailings. This agrees well with 
the mineralogical characterization that identified monoclinic pyrrhotite in the Matawinie 
mineralization. Monoclinic pyrrhotite is often characterized by slow flotation kinetics and 
incomplete recoverability by means of sulphide flotation, thus requiring magnetic 
separation.  Copper sulphate failed to increase sulphide recoveries above those achieved 
with PAX and magnetic separation. 

While the efficiency of the magnetic separation improved gradually with increased field 
strength between the tested range of 1,000 Gauss to 10,000 Gauss, the maximum field 
strength of a commercially available permanent magnet is approximately 7,000 Gauss.  
Hence, the PAX dosage optimization tests were carried out at this field strength.  Dosages 
of 50 g/t, 150 g/t, and 300 g/t were evaluated. Increasing the PAX dosage from 50 g/t to 
150 g/t resulted in a statistically significant reduction of the sulphides in the magnetic 
separation tailings. However, increasing the dosage further to 300 g/t PAX did not produce 
a lower concentrate grade. 

A PAX dosage of 150 g/t and magnetic separation at 7,000 Gauss was able to achieve a 
low-sulphide tailings grade of approximately 0.10 % S. 
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13.3.4.4 SkimAir® Evaluation 

The SkimAir® technology has been developed by Outotec for flash flotation and flash 
roughing applications. The advantage of the equipment is the removal of coarse liberated 
graphite before it overground in the mill.  Other benefits claimed by Outotec are improved 
overall recovery, increased mill throughput, and improved dewatering.  In the Matawinie 
flow sheet the recovery of graphite flakes as early as possible is the primary motivator to 
consider a SkimAir® flotation cell. 

While it’s difficult to evaluate the technology in small-scale batch flotation tests, the 
underlying principle can be applied on a laboratory scale.  The SkimAir® flotation cell is 
typically installed on the hydrocyclone underflow stream to capture any sufficiently 
liberated, fast floating particles.  Assuming a typical circulating load in the mill, the coarse 
material will circulate several times from the mill to the classification cyclone and then 
through the cyclone underflow back to the mill.  Hence, the 10 minutes of grinding time 
in the ball mill was broken into four (4) intervals (2, 2, 3, and 3 minutes) followed by 
rougher flotation after each grinding step.   

The overall flotation response in terms of final concentrate grade was almost identical for 
the SkimAir® tests and the baseline test F1 at 97.7 % C(t) and 97.4 % C(t), respectively.  
The open circuit graphite recovery for the SkimAir® test at 94.1 % was slightly higher 
compared to 90.2 % in test F1.  

The main reason for the SkimAir® simulation tests was to investigate the possibility of a 
coarser final concentrate product. A comparison of the SkimAir® test with the results 
obtained in the baseline test F1 did not provide a clear grade and/or flake size advantage 
that could serve as evidence that this technology will help to produce a superior graphite 
concentrate. 
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14.0 MINERAL RESOURCE ESTIMATES 

Mineral Resources on the West Zone Deposit were estimated with an effective date of 
July 10th, 2018. These numbers have been publicly disclosed in the June 27th, 2018 Press 
Release entitled: “Nouveau Monde Increases its Indicated Resources to 95.8 Mt at a Grade 
of 4.28 % Cg for its West Zone Graphite Deposit – Matawinie Property”. This Report 
explains additional details about this updated Resource Estimate.  This Report also 
presents resources for the South Zones that namely separates into the South-East and 
South-West Zones. 

The increase in resources of the West Zone Deposit is mostly due to the newly acquired 
land package, in which the mineralization extends, some new geotechnical data and 
hydrogeological modelling and also the future market outlook. The results presented here 
were already presented in the Updated Pre-Feasibility Study dated August 10th, 2018 and 
serve as the basis for this Feasibility Study. 

14.1 Drill Hole Database 

NMG provided SGS Geostat with the digital version of the drilling database. The data was 
imported into a Geobase format emphasizing on the collar identifications, deviations, 
lithologies, and assay results (see Table 14.1). 

Table 14.1 – Summary of Database Entries Used for the Estimates 

Field Number of Entries Length 
(m) 

Drill holes collars (DDH) 104 16,100.95 

Sampled trenches 3 418.55 

Deviation measurements 936  

Lithologies 1,080  

Assays (excluding trench samples)  4,491 8,784.93 

Assays (trenches only)  207 418.51 
 

While the complete database also covers other areas of the Tony Claim Block, and 
contains some hydrogeological and geotechnical drilling, Table 14.1 only presents the 
drill holes used to model the resource and to model the overburden surface used to 
constrain the resources. This table includes 80 exploration drill holes, 10 drill holes used 
for geotechnical measurements and 14 drill holes used for overburden thickness survey. 
Table 14.1. summarizes drilling used for the resource estimate which totals 16,100.95 m.  
Holes were surveyed using a Reflex or a Ranger downhole orientation instrument and 
appear to be sampled consistently every 50 m or less down the hole. Trench samples were 
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surveyed at approximately every 2-m.  Drill holes and trenches are surveyed using the 
UTM projection, NAD83 CSRS Zone 18. 

The database contains 4,698 assay results for graphitic carbon, sulphur and total carbon. 
A total of 4,491 assays are from diamond drill core and represent 8,784.93 metres and 207 
assays come from trench channel sampling and represent 418.55 trenched metres (Table 
14.1). 

Assays were made into mineralized intervals (“MI”). A modelling cut-off grade of 2.0 % 
C(g) was used to delineate mineralized volumes. There are 295 MIs including 270 from 
core drilling and 25 from surface trench channel samples. The total length for the MIs is 
of 6,552.24 m. The shortest MI created is of 0.47 m.  The longest MI created is of 133.7 
m and is in the W1B mineralized zone. 

14.2 Mineralized Volumes 

The mineralized volumes were prepared using the Genesis© mining software. The 
mineralized volumes were modelled over the MIs. The process involved the creation of 
closed polygons on section views. The sections are not always on a regular grid as the 
drilling is not always on a standard azimuth and the drill holes spacing is not perfectly 
even. There are 180 polygons that were interpreted on 29 sections. There are currently 19 
mineralized volumes in the West Zone. Out of these 19 volumes, 3 of them are a continuity 
of each other: W1B, W1B_2 and W1B_3. W0 and W0_1 are not touching but are in the 
same alignment so MIs are all tagged W0. W0A and W0A_1 are not touching but are in 
the same alignment so MIs are all tagged W0A. Therefore, there are 15 groups of MIs that 
were used independently for the estimation. The volumes under topography are listed in 
Table 14.2 along with the number of mineralized intervals that pierce these volumes. 
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Table 14.2 – List of the Mineralized Volumes and the Count of Mineralized Intervals 

Mineralized 
Volumes 

Volume 
(m3) 

Mineralized 
Intervals 

W4 2,297,000 19 
W1A 5,686,000 38 
W1B 20,212,875 84 
W3B 431,875 12 
W31 5,487,125 42 
W2 3,326,625 34 
W0 3,754,250 25 
W0A 142,125 4 
W2A 459,750 7 
W1C 1,373,625 6 
W32 175,625 4 
W42 151,625 4 
W1D 1,486,375 11 
W1E 549,750 3 
W5 31,875 2 

TOTAL 45,566,500 295 
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Figure 14.1 – Sections (Blue) and Mineralized Volumes (Multiple Colours) 
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14.3 Composite Data 

To prepare a reliable estimation, it is important to use data that has comparable weight. 
Therefore, the author needs to produce some composites using a chosen methodology. In 
the case of the West Zone Deposit, the assays are already very even in length. The author 
has chosen to use the original assay as composites. Composites have been created inside 
MIs. Out of the 3,308 composites, 2,688 (81 %) are between 1.9 and 2.1 m in length. Also 
3,288 (99.4 %) are between 1.0 and 3.0 m in length. The smallest composite is 0.4 m and 
the longest is 3.58 m long. After verifications for possible outliers, the author decided to 
cap the three (3) highest composites to 8 % Cg. This translates in a loss of less than 0.1 % 
of the Cg in the deposit. The resulting 3,308 composites have a length between 0.4 m and 
3.58 m. 

There are 3,308 composites in total. The composites were prepared in the Genesis 
software. Composites were divided into 15 separate sets to prepare the estimation for the 
19 volumes. Tables 14.3 and 14.4 show the composite statistics by zone. The attribution 
of the 15 separate sets that correspond to the 19 mineralized volumes are presented in 
Table 14.5. 

Table 14.3 – Statistics on the Composites [C(g) %] for the West Zone 

Before Capping After Capping 

Count 3,308 Count 3,308 

Min 0.02 Min 0.02 

Max 14.4 Max 8.0 

Mean 4.267 Mean 4.264 

Median 4.35 Median 4.35 

Standard Deviation 1.44 Standard Deviation 1.43 
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Table 14.4 – Statistics on the Capped Composites [C(g) %] for Each Mineralized Volume 
 

 W0 W0A W1A W1B W1C W1D W1E W2 W2A W31 W32 W3B W4 W42 W5 Total 

Count 223 14 401 1,551 102 84 41 213 45 358 15 48 195 14 4 3,308 

Mean % C(g) 4.10 2.86 4.01 4.44 4.81 4.06 4.28 4.38 4.52 4.06 3.04 3.93 3.99 2.68 4.06 4.26 

Max % C(g) 7.18 3.67 8.00 8.00 7.60 7.21 7.02 8.00 6.05 7.27 6.17 6.13 7.42 3.93 4.67 8.00 

Min % C(g) 0.02 2.19 0.24 0.03 0.16 0.02 0.02 0.09 2.15 0.38 1.30 2.14 0.03 1.19 3.51 0.02 

StDev % C(g) 1.56 0.49 1.36 1.41 1.53 1.57 1.58 1.35 0.94 1.34 1.25 1.03 1.47 0.70 0.55 1.43 
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Table 14.5 – List of Volumes and Corresponding Composite Sets 

Volume Composite Set 

Number Name Number Name 

1 W1B 1 W1B 

2 W1B_3 1 W1B 

3 W1B_2 1 W1B 

4 W0 2 W0 

5 W0_1 2 W0 

6 W0A 3 W0A 

7 W0A_1 3 W0A 

8 W3_1 4 W31 

9 W3B 5 W3B 

10 W2 6 W2 

11 W2A 7 W2A 

12 W1A 8 W1A 

13 W4 9 W4 

14 W5 10 W5 

15 W1D 11 W1D 

16 W4_2 12 W42 

17 W3_2 13 W32 

18 W1C 14 W1C 

19 W1E 15 W1E 
 

14.4 Capping 

A capping study was carried out and the conclusion is that capping is not required. For the 
form, the author decided to cap three (3) composites at 8 % C(g) but it has an insignificant 
impact on the average grade. The capping at a grade of 8 % C(g) reduced the global 
graphitic carbon content of the resource by less than 0.1 % with the average grade going 
from 4.267 to 4.264 % C(g). 
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14.5 Density 

A density of 2.76 t/m3 was set to the whole West Zone Deposit. 

This density average comes from the density database prepared by NMG. This database 
consists of a total of 242 density measurements. These measurements are from 2015 (61), 
2016 (86) and from 2018 (95). The statistical T-test on populations cannot confirm that 
any of the better-informed zones have significantly different densities (W0, W1A, W1B, 
W2, W31 and W4). From this observation, it was decided to use a single density for the 
whole resource estimation. Also, the coefficient of variation for the complete density 
database is of 3 % which is low. The statistics for the density is detailed in Table 14.6 by 
zone and in total. 

Table 14.6 – Density Statistics for the 15 Composite Sets 

 Count Min Mean Median Max SD COV 

W0 19 2.67 2.75 2.73 3.01 0.07 3 % 
W0A 1 2.80 2.80 2.80 2.80 NA NA 
W1A 23 2.64 2.74 2.73 2.97 0.07 3 % 
W1B 88 2.61 2.75 2.74 3.25 0.08 3 % 
W1C 1 2.74 2.74 2.74 2.74 NA NA 
W1D 11 2.70 2.77 2.75 3.04 0.10 3 % 
W1E 3 2.67 2.71 2.69 2.77 0.05 2 % 
W2 19 2.67 2.77 2.74 3.00 0.10 4 % 
W2A 3 2.74 2.86 2.80 3.04 0.16 6 % 
W31 41 2.66 2.76 2.75 2.95 0.06 2 % 
W32 1 2.77 2.77 2.77 2.77 NA NA 
W3B 1 2.88 2.88 2.88 2.88 NA NA 
W4 28 2.68 2.77 2.75 3.05 0.07 2 % 
W42 2 2.73 2.79 2.79 2.84 0.08 3 % 
W5 1 2.69 2.69 2.69 2.69 NA NA 
Total 242 2.61 2.76 2.74 3.25 0.08 3 % 

 

14.6 Resource Block Modelling 

The resource was estimated using a block model. The block model was prepared, 
estimated and classified in the Genesis© mining software. The block model origin is (x, 
y, z)  (578,900 – 5,162,650 – 597.5) with block size of 5 m × 5 m × 5 m. The number 
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of indices is of (x, y, z)  (740, 300, 77). These coordinates are the center of the blocks. 
There is also a rotation to the block model of -67 degrees (counterclockwise rotation). Full 
blocks were used that means that if the center of the block falls inside the volume, it is 
counted at 100 %, if the center of the block falls outside the volume, it is counted at 0 %. 
One (1) large block model was created using those parameters inside of 19 mineralized 
volumes, and each volume was tagged in the block model and estimated separately. 

Table 14.7 – Block Model Settings – Origin and Size 

Grid X Y Z 

Origin (Center of Block) 578,900 5,162,650 597.5 

Size 5 5 -5 

Discretization 2 2 2 

Starting Coordinate 578,900 5,162,650 597.5 

Starting Block Index 1 1 1 

Ending Block Index 740 300 77 

14.6.1 Variography 

Some variography has been done and an estimation by kriging also. The kriged model is 
globally the same as the Inverse Distance Squared (“IDS”) model. The kriged model was 
not retained as the final estimation for this Report. 

The variograms were done in June 2018 with all composites. The author used a normal 
variogram, with no normalization of the data. It is presented in Figure 14.2 and in Table 
14.8. For the final long-range variogram, the author manipulated the composites in several 
ways to improve the calculated variograms (like rotations and unfolding) it was found 
successful. 

It is interesting to note that no nugget effect was found. 
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Figure 14.2 – Variogram Model 

 
 

Table 14.8 – Summary of Variogram Model 

Component Ranges (m) Orientation (degrees) 

Number Type Sill Long Medium Short Azim Dip Spin 

3 Exponential 0.7327 100 100 10 112 79 0 

2 Exponential 1.3 40 40 1.4 112  0 

1 Nugget 0 NA NA NA NA NA NA 
 

14.6.2 Grade Interpolation Methodology 

To interpolate graphitic carbon grade, the IDS method was used, with ellipsoid influenced 
distances in the calculation and the composite selection. Block discretization was set to 
2 × 2 × 2 for the estimation of block to composite distance. Blocks were created within all 
the mineralized volumes. Three (3) passes were used with a small ellipsoid for the first 
pass, larger ellipsoid for the second pass and larger again ellipsoid for the third pass. The 
small ellipsoid has a radius of 50 m × 50 m × 15 m, the medium ellipsoid has a radius of 
100 m × 100 m × 30 m, and the large ellipsoid has a radius of 200 m × 200 m × 60 m. The 
algorithm used for the estimation has “variable orientation” for the ellipsoids. Each block 
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has a local orientation for the search ellipsoid to be used for the estimation of that block.  
The resulting estimation fits better the orientation of the layers and has better-looking 
results than some other algorithms. 

The first pass of the estimation used a minimum of five (5) and a maximum of 11 
composites, with the additional limit of three (3) composites per drill hole. The second 
pass of the estimation used a minimum of five (5) and a maximum of 11 composites, with 
the additional limit of three (3) composites per drill hole. The third pass of the estimation 
used a minimum of four (4) and a maximum of 11 composites, with the additional limit 
of three (3) composites per drill hole. There are exceptions: for the volumes W0, W0A, 
W1C and W1D, the third pass of the estimation used a minimum of three (3) and a 
maximum of 11 composites, with the additional limit of three (3) composites per drill hole 
to estimate the full volumes. 

Of all blocks inside the mineralized volumes, 99.9 % of them were estimated. The 
remaining 0.1 % were too far from the drill hole data to be estimated. 

14.7 Classification 

14.7.1 Definitions 

The following definitions are selected parts from the Canadian Institute of Mining, 
Metallurgy and Petroleum (CIM). The full definition is available from: 
http://www.cim.org/~/media/Files/PDF/Subsites/CIM_DEFINITION_STANDARDS_2
0142. 

Mineral Resource 

Mineral Resources are subdivided, in order of increasing geological confidence, 
into Inferred, Indicated and Measured categories. An Inferred Mineral Resource 
has a lower level of confidence than that applied to an Indicated Mineral Resource. 
An Indicated Mineral Resource has a higher level of confidence than an Inferred 
Mineral Resource but has a lower level of confidence than a Measured Mineral 
Resource. 

A Mineral Resource is a concentration or occurrence of solid material of economic 
interest in or on the Earth’s crust in such form, grade or quality and quantity that 
there are reasonable prospects for eventual economic extraction. 

The location, quantity, grade or quality, continuity and other geological 
characteristics of a Mineral Resource are known, estimated or interpreted from 
specific geological evidence and knowledge, including sampling. 

Inferred Mineral Resource 

An Inferred Mineral Resource is that part of a Mineral Resource for which quantity 
and grade or quality are estimated on the basis of limited geological evidence and 
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sampling. Geological evidence is sufficient to imply but not verify geological and 
grade or quality continuity. 

An Inferred Mineral Resource has a lower level of confidence than that applying to 
an Indicated Mineral Resource and must not be converted to a Mineral Reserve. It 
is reasonably expected that the majority of Inferred Mineral Resources could be 
upgraded to Indicated Mineral Resources with continued exploration. 

An Inferred Mineral Resource is based on limited information and sampling 
gathered through appropriate sampling techniques from locations such as outcrops, 
trenches, pits, workings and drill holes. Inferred Mineral Resources must not be 
included in the economic analysis, production schedules, or estimated mine life in 
publicly disclosed Pre-Feasibility or Feasibility Studies, or in the Life of Mine plans 
and cash flow models of developed mines. Inferred Mineral Resources can only be 
used in economic studies as provided under NI 43-101. 

Indicated Mineral Resource 

An Indicated Mineral Resource is that part of a Mineral Resource for which 
quantity, grade or quality, densities, shape and physical characteristics are 
estimated with sufficient confidence to allow the application of Modifying Factors 
in sufficient detail to support mine planning and evaluation of the economic viability 
of the deposit. 

Geological evidence is derived from adequately detailed and reliable exploration, 
sampling and testing and is sufficient to assume geological and grade or quality 
continuity between points of observation. 

An Indicated Mineral Resource has a lower level of confidence than that applying 
to a Measured Mineral Resource and may only be converted to a Probable Mineral 
Reserve. 

Measured Mineral Resource 

A Measured Mineral Resource is that part of a Mineral Resource for which quantity, 
grade or quality, densities, shape, and physical characteristics are estimated with 
confidence sufficient to allow the application of Modifying Factors to support 
detailed mine planning and final evaluation of the economic viability of the deposit. 

Geological evidence is derived from detailed and reliable exploration, sampling and 
testing and is sufficient to confirm geological and grade or quality continuity 
between points of observation. 

A Measured Mineral Resource has a higher level of confidence than that applying 
to either an Indicated Mineral Resource or an Inferred Mineral Resource. It may be 
converted to a Proven Mineral Reserve or to a Probable Mineral Reserve. 
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14.7.2 Classification Method 

The Indicated Category has been given to blocks by drawing outlines manually on a 
longitudinal view. The volume named W0A was forced to keep the Inferred Category 
because it has more uncertainty in its interpretation. No measured resources are present in 
the Project. The extents of the outlines for Indicated Resources are based on the distance 
between drill holes. 

The classification was made from an automatic classification algorithm using search 
ellipsoids centred on composites. 

The Indicated Resource is a continuous area 2.6 km long by about 150 m wide. The drill 
holes are typically spaced every 100 m or less section to section and spaced every 75 m 
or less on the sections. 

All resources outside of this perimeter are given the default Inferred Category. 

Figure 14.3 – Block Model Coloured by Classification with Optimized Pit 
and Drill Hole Traces 

 
 

14.8 Optimized Open Pits and Cut-off Grade Used to Constrain the Resource 

The method of exploitation chosen for this Project is by open pit.  Therefore, the resource 
was constrained by an optimized open pit. The block model was fed to GEOVIA’s Whittle 
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software to provide an optimized pit. Some pit optimizations have been run and the 
assumptions of concentrate price, costs and technical mining factors used for the open pits 
suggest an economical Cut-off Grade (“COG”) of 1.78 %C(g) used for the resource 
estimation. The open pit used to constrain the resource presented here are shells with no 
designs of ramps. 

Whittle software was used to create pit shells based on the resource model and the 
topographic surface and overburden bottom surfaces.  The concentrate price, mining and 
processing costs and slope angle used for this optimization are shown in Table 14.9. The 
final open pit has been selected with a general factor of 1 for the concentrate price. 

Figures 14.4 to 14.7 illustrate some interpretations of the mineralization with drill holes, 
assay results, topographic and overburden bottom surfaces, block model and the optimized 
open pit selected to constrain the resource. 

Table 14.9 – Assumptions Used for the Optimization of the Open Pits 

Parameters Values 
Currency (CAD unless specified) 1.28 CAD = 1.00 USD 
Block Size 5 m × 5 m × 5 m 
Specific Gravity 2.76 t/m3 

Overall Slope Angle 
rock 55° 
overburden 25° 

Pit Selection Method Price Factor of One 

Mining Cost 
Mineralized Material 3.06 $/t 
Waste 3.46 $/t 
Overburden 3.17 $/t 

Mining Dilution 5 % 
Mining Recovery 95 % 
Rehabilitation Cost 0.61 $/t 
Processing Cost 12.94 $/t 
Transportation Cost 47.92 $/t 
Processing Recovery 94 % 
G&A 1.60 $/t 

Selling Price of Concentrate 1,124.00 USD/t 
Minus Transportation Cost 

NSR Royalty 2 % 
Concentration of C(g) in the 
concentrate 97 % 
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Figure 14.4 – West Zone Section -200 

 
 

Figure 14.5 – West Zone Section 700 
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Figure 14.6 – West Zone Section 1300 

 

Figure 14.7 – West Zone Section 1900 
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Figure 14.8 – West Zone Optimized Pit 

 

14.9 Mineral Resource Estimates (West Zone Base Case) 

The block model, used to generate the Current Resource of the West Zone, is based on a 
total of 104 core drill holes which produced 4,491 samples as well as 207 samples 
collected from channeling work in three (3) trenches. This does not include the quality 
control samples which comprise of 198 duplicates, 198 blanks and 96 standard samples, 
all of which returned within acceptable limits. In all, 19 mineralized horizons encased in 
paragneiss units were interpreted and modelled from this data. 

The Current Resource block model for the West Zone was prepared by Yann Camus, 
P. Eng., of SGS Canada Inc. - Geostat office in Blainville, Quebec, Canada (“SGS 
Geostat”), using the Genesis© mining software. Interpolation was performed using 
inverse square distance (“ID2”) as well as different search ellipses which were adapted for 
the geology of the deposit. The block model was then fed to GEOVIA’s Whittle software 
to provide an optimized pit. The optimized pit containing the Current Resource was 
limited to the Tony Block Property boundary to the South of the West Zone Deposit at the 
effective date of the Resource Estimate (June 27th, 2018). The Mineral Resources of the 
West Zone are presented in the Table 14.10. 
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Table 14.10 – Pit-Constrained Mineral Resource Estimate for the West Zone1 

Mineral Resource 
Category2 

Current Resource (July 10th, 2018) 7 

Tonnage 
(Mt)5,6 

Grade 
[% C(g)]3 

C(g) 
(Mt) 

Indicated 95.8 4.28 4.10 

Inferred4 14.0 4.19 0.59 
1  The Mineral Resources provided in this table were estimated using current Canadian 

Institute of Mining, Metallurgy and Petroleum (“CIM”) Standards on Mineral 
Resources and Reserves, Definitions and Guidelines.  

2  Mineral resources that are not mineral reserves have not demonstrated economic 
viability. Additional trenching and/or drilling will be required to convert Inferred and 
Indicated Mineral Resources to Measured Mineral Resources. There is no certainty that 
any part of a mineral resource will ever be converted into reserves. 

3  All analyses used for the Resource Estimates were performed by ALS Minerals 
Laboratories and delivered as % C(g), internal analytical code C-IR18. 

4  Inferred Mineral Resources represent material that is considered too speculative to be 
included in economic evaluations. Additional trenching and/or drilling will be required 
to convert Inferred Mineral Resources to Indicated or Measured Mineral Resources. It 
cannot be assumed that all or any part of the inferred resources will ever be upgraded to 
a higher resource category. 

5  Current Resource effective July 10th, 2018. 
6  Mineral Resources are stated at a cut-off grade of 1.78 % C(g). 
7 Standards used for this resource update are the same standards produced over the course 

of the Pre-Feasibility Study (results published October 25th, 2017). The difference comes 
from a newly acquired land package (see July 5th, 2017 press release), the south-west 
extension drilled in 2018, the new hydrogeological and geotechnical information as well 
as the updated market outlook. 

 

14.10 Mineral Resource Estimates (South Zone Base Case) 

This Report also presents resources for the South Zones, which are also located on the 
Tony Claim Block. The South Zones are separated into the South-East and South-West 
Zones. The South Zones resource details are available in the PEA report: “Preliminary 
Economic Assessment Report for the Matawinie Graphite Project” by Norda Stelo dated 
August 5th, 2016. Details of the PEA Resources can be found in the report available on 
NMG’s web site and on SEDAR. SGS Geostat has audited the PEA resource methodology 
as well as the overall quantities. These mineralized Zones are considered a lower priority 
than the West Zone as detailed in the PEA. 

The South Zones resources have been prepared with similar methodology as the West 
Zone presented in this Report. The mineral resources of the South Zones are presented in 
the Table 14.10. The location of the resources is visible in Figure 9.1 of this Report. 
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Table 14.11 – Pit-Constrained Mineral Resource Estimate for the South Zones 

Mineral 
Resource 
Category2 

Current Resource (July 10th, 2018) 1,5 

Tonnage (Mt)6 Grade 
[% C(g)]3 

In-Situ C(g) 
Tonnage 

(Mt) 

Indicated 26.3 3.73 0.981 

Inferred4 19.2 3.67 0.705 
1  The Mineral Resources provided in this table were estimated using current Canadian 

Institute of Mining, Metallurgy and Petroleum (CIM) Standards on Mineral Resources 
and Reserves, Definitions and Guidelines.  

2  Mineral resources that are not mineral reserves have not demonstrated economic 
viability. Additional trenching and/or drilling will be required to convert Inferred and 
Indicated Mineral Resources to Measured Mineral Resources. There is no certainty that 
any part of a mineral resource will ever be converted into reserves. 

3  All analyses used for the Resource Estimates were performed by ALS Minerals 
Laboratories and delivered as % C(g), internal analytical code C-IR18. 

4  Inferred Mineral Resources represent material that is considered too speculative to be 
included in economic evaluations. Additional trenching and/or drilling will be required 
to convert Inferred Mineral Resources to Indicated or Measured Mineral Resources. It 
cannot be assumed that all or any part of the inferred resources will ever be upgraded to 
a higher resource category. 

5  Current Resource still effective July 10th, 2018 because no new data is available for the 
South Zones and no material has been extracted since the PEA. 

6  Mineral Resources are stated at a cut-off grade of 2.5 % C(g). This is more conservative 
than current cut-off grade. 

14.11 Conclusion 

To the knowledge of the author who prepared Sections 12.0 and 14.0 of this Report, there 
are no special factors that could affect materially the mineral resource estimate presented 
here.  

More details about specific risks are discussed in the “Interpretation and Conclusions” of 
this Report. 
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15.0 MINERAL RESERVE ESTIMATES 

Open Pit Mineral Reserves have been developed using best practices in accordance with 
CIM guidelines and National Instrument 43-101 reporting. 

The effective date of the Mineral Reserve estimate is July 10th, 2018. 

The Mineral Reserves were derived from the Mineral Resource Block Model that was 
presented in Section 14.0. The Mineral Reserves are the Measured and Indicated Mineral 
Resources that have been identified as being economically extractable and which 
incorporate mining loses and the addition of waste dilution. The Mineral Reserves form 
the basis for the mine plan presented in Section 16.0. 

15.1 General Parameters Common to the Open Pit Mineral Reserves 

The following Section discusses the geological information that was used for the open pit 
mine plans and mineral reserve estimate. This information includes the topographic 
surface, the geological block model and the material properties for ore, waste and 
overburden. 

The mine planning work carried out for the Feasibility Study was done using MineSight® 
Version 13.00. MineSight® is a commercially available mine planning software that has 
been used by MC-DRA for over 25 years. 

15.1.1 Topographic Surface 

The mine design for the FS was carried out using a topographic surface based on one (1) 
meter contour intervals. The contours were supplied by NMG and derived from a LiDAR 
survey that took place on December 18th, 2015. 

15.1.2 Resource Block Model 

The mine design for the FS is based on the 3-dimensional geological block model that was 
prepared by SGS Geostat and presented in Section 14.0. Each block in the model is five 
(5) m wide, five (5) m long and five (5) m high and the model is rotated at 293°. Only 
blocks that contain mineralization are included in the 3-dimensional geological block 
model. 

Each block in the model contains the Cg grade, density and resource classification 
(Measured, Indicated and Inferred). Using the overburden surface provided by SGS 
Geostat, MC-DRA was able to differentiate the non-mineralized material as either 
overburden or waste rock. 
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15.1.3 Material Properties 

The material properties for the different rock types are outlined below. These properties 
are important in estimating the mineral reserves, the equipment fleet requirements as well 
as the dump and stockpile design capacities. 

15.1.3.1 Density 

As was discussed in Section 14.0 of this Report, the in-situ dry density of the mineralized 
material was estimated to be 2.76 t/m3. MC-DRA assumed a density of 2.76 t/m3 for waste 
and 2.1 t/m3 for the overburden. 

15.1.3.2 Swell Factor 

The swell factor reflects the increase in volume of material from its in-situ state to after it 
is blasted and loaded into the haul trucks. A swell factor of 45 % was used for the FS, 
which is a typical value used for open pit hard rock mines. Once the rock is placed in the 
waste dumps and stockpiles, the swell factor is reduced to 35 % due to compaction. 

15.1.3.3 Moisture Content 

The moisture content reflects the amount of water that is present within the rock formation. 
It affects the estimation of haul truck requirements and must be considered during the 
payload calculations. The moisture content is also an important factor for the process 
water balance.  

Since the mineral reserves are estimated using the dry density, they are not affected by the 
moisture content value. A moisture content of five (5) % was used for the FS. This value 
is typical for similar projects in the region. 

15.2 Open Pit Mineral Reserves 

15.2.1 Open Pit Optimization 

The first step in the mineral reserve estimate is to carry out a pit optimization analysis. 
The pit optimization analysis uses economic criteria to determine the cut-off grade and to 
what extent the deposit can be mined profitably. 

The pit optimization analysis was done using the MS-Economic Planner module of 
MineSight® Version 11.5. The optimizer uses the 3D Lerchs-Grossmann algorithm to 
determine the economic pit limits based on input of mining and processing costs and 
revenue per block. In order to comply with NI 43-101 guidelines regarding the Standards 
of Disclosure for Mineral Projects, only blocks classified in the Measured and Indicated 
categories are allowed to drive the pit optimizer. Inferred resource blocks are treated as 
waste, bearing no economic value. 
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Table 15.1 presents the parameters that were used for the pit optimization analysis. All 
figures are in Canadian Dollars. The cost and operating parameters that were used are 
preliminary estimates for developing the economic pit and should not be confused with 
the operating costs subsequently developed for the FS and presented in Section 20.1. 

Table 15.1 – Pit Optimization Parameters 

Item Value Units 

Mining Cost – Overburden 3.65 $/t mined 
Mining Cost –Waste 3.98 $/t mined 
Mining Cost – Ore 3.52 $/t mined 
Processing Cost 12.94 $/t milled 
Transportation Cost (FOB Montréal) 47.92 $/t concentrate 
Administration Cost 1.60 $/t milled 
Sales Price (FOB Montréal) 1,439 $/t concentrate 
Mill Recovery 95 % 
Concentrate Grade 97.0 % 
Pit Slope ˡ HW:55 / FW: 60 Degrees 
Dilution 2 5 % 
1  Pit slope parameters correspond to Geotechnical report by Journeaux & Assoc. dated Aug. 25th, 2017. 

(Report No. L-17-1980) 
2  Diluted Cg grade was estimated in block model considering cut-off grade (2.20 % Cg). 

The pit optimization analysis considered the Cg grades after mining dilution was 
accounted for. Mining dilution was quantified by slicing the resource in 5 m bench solids 
and contouring each of the bench solids by level. These were used as a reference to 
evaluate the dilution and mining recovery at the contact between ore and waste. Average 
values of 5 % dilution and 97 % mining recovery were determined to be in line given the 
geometry of the orebody and consideration for 5m bench heights. Dilution is further 
discussed in the next Section of this Report. 

Using the cost and operating parameters, a series of 29 pit shells were generated by 
varying the selling price (revenue factor) from $ 610 to $ 1,800 /t (Revenue factor between 
0.42 and 1.25). Figure 15.1 shows a typical section through the deposit with several of the 
pit shells. 
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Figure 15.1 – Pit Optimization Shells 

 

The tonnages and grades associated with each of the pit shells are presented in Table 15.2. 
The Net Present Value (“NPV”) of each shell was calculated assuming a selling price of 
$ 1,439/t of concentrate, a discount rate of 8 % and an annual production of 100,000 
tonnes of concentrate. Figure 15.2 presents the results in a graphical format. 

The pit optimization analysis shows that the open pit design should be based on PIT33 
(Revenue Factor - 0.7). This pit shell contains 63.9 Mt of Indicated Mineral Resources at 
a strip ratio of 0.8 to 1 (waste to ore). Mining additional resources with an open pit beyond 
these limits of this pit shell increases the strip ratio. A slight increase in NPV is visible for 
PIT38; however, it was decided to remain at a lower stripping ratio. 

Upon completion of the FS, MC-DRA confirmed that the pit optimization exercise was 
still valid using the updated cost estimate developed in the Study. 
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Table 15.2 – Pit Optimization Results 

PIT Revenue 
Factor 

Ore 
(Mt) 

CG 
(%) 

Total 
Waste 
(Mt) 

Strip 
Ratio 

Concentrate 
(Mt) 

NPV 
(M$) 

Mine 
Life 
(y)

PIT18 0.42 14.1 4.60 4.9 0.35 0.6 364 6 
PIT19 0.44 17.9 4.54 6.9 0.38 0.7 425 8 
PIT20 0.46 28.0 4.52 15.5 0.55 1.1 549 12 
PIT21 0.46 31.8 4.52 19.2 0.61 1.3 583 14 
PIT22 0.47 33.8 4.51 20.9 0.62 1.4 598 14 
PIT23 0.47 39.6 4.54 27.4 0.69 1.6 642 17 
PIT24 0.47 40.5 4.53 27.9 0.69 1.7 646 17 
PIT25 0.48 41.0 4.52 28.3 0.69 1.7 648 17 
PIT26 0.48 43.8 4.54 31.9 0.73 1.8 666 19 
PIT27 0.48 44.9 4.53 32.8 0.73 1.8 670 19 
PIT28 0.49 45.6 4.53 33.2 0.73 1.9 673 19 
PIT29 0.50 50.6 4.50 37.9 0.75 2.1 691 21 
PIT30 0.51 55.3 4.49 43.3 0.78 2.3 706 23 
PIT31 0.52 57.2 4.48 45.3 0.79 2.3 710 24 
PIT32 0.53 60.3 4.45 47.6 0.79 2.4 714 25 
PIT33 0.54 63.9 4.43 51.9 0.81 2.6 720 26 
PIT34 0.56 67.6 4.42 56.4 0.83 2.7 724 28 
PIT35 0.57 70.5 4.41 60.4 0.86 2.8 726 29 
PIT36 0.58 72.0 4.40 62.6 0.87 2.9 727 29 
PIT37 0.60 74.2 4.39 66.1 0.89 2.9 728 30 
PIT38 0.61 76.5 4.38 69.4 0.91 3.0 728 31 
PIT39 0.63 77.6 4.38 71.5 0.92 3.1 728 31 
PIT40 0.64 79.6 4.37 74.9 0.94 3.1 727 32 
PIT41 0.65 81.0 4.35 76.7 0.95 3.2 726 32 
PIT42 0.67 83.4 4.34 80.9 0.97 3.3 725 33 
PIT43 0.68 84.1 4.34 82.4 0.98 3.3 725 33 
PIT44 0.70 84.6 4.33 83.6 0.99 3.3 724 34 
PIT45 0.76 87.4 4.32 90.3 1.03 3.4 721 35 
PIT46 1.25 94.8 4.30 118.6 1.25 3.7 702 37 
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Figure 15.2 – Pit Optimization Results 

 

Using the economic parameters presented in Table 15.1, the open pit cut-off grade was 
estimated at 2.20 % Cg. The cut-off grade is used to determine whether the material being 
mined will generate a profit after paying for the processing, transportation and General 
and Administration costs. Material that is mined below the cut-off grade is sent to the 
waste dump. 

Figure 15.3 presents a histogram of the grades and tonnage of the Indicated Mineral 
Resources contained within the entire resource model. The histogram shows that the Tony 
Block contains very little tonnage below the cut-off grade of 2.20 % Cg.  
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Figure 15.3 – Grade Tonnage Curve 

 

15.2.2 Open Pit Design 

The next step in the Mineral Reserve estimation process is to design an operational pit that 
will form the basis of the production plan. This pit design uses the pit shell as a guideline 
and includes smoothing the pit walls, adding ramps to access the pit bottom and ensuring 
that the pit can be mined using the initially selected equipment. The following section 
provides the parameters that were used for the open pit design and presents the results. 

15.2.2.1 Haul Road Design 

The ramps and haul roads were designed with an overall width of 15 m. For double lane 
traffic, industry practice indicates the running surface width to be a minimum of three (3) 
times the width of the largest truck. The overall width of a 40-ton (36.3-tonne) haulage 
truck is 3.25 m which results in a running surface of approximately 10 m. The allowance 
for berms and ditches increases the overall haul road width to 15 m. 

A maximum ramp grade of 12 % was considered for the FS. This grade is acceptable for 
a smaller sized 36.3-tonne haul truck. Figure 15.4 presents a typical section of the in-pit 
ramp design. A minimum mining width of 22 m was considered for the open pit design. 
This is based on a 10 m turning radius for a 36.3-tonne haul. 
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Figure 15.4 – Ramp Design 

 

15.2.2.2 Mine Dilution  

In every mining operation, it is impossible to perfectly separate the ore and waste, as a 
result of the large scale of the mining equipment and the use of drilling and blasting. In 
order to account for mining dilution, MC-DRA assign a diluted Cg grade value for each 
block of ore that neighbors a waste block. 

The mining dilution was estimated at 5 %, meaning that for each five (5) m wide block of 
ore, 0.25 m of the neighboring waste block was included as dilution. A Cg grade of 0 % 
was used for the waste. The addition of mining dilution resulted in lowering the Cg grade 
of the Mineral Reserves from 4.42 % to 4.35 %. 

The gain in tonnage that results from including the 0.25 m wide slice of waste was not 
included in the Mineral Reserves in order to remain conservative with the methodology 
of applying mining dilution. 

15.2.2.3 Mining Recovery 

A mining recovery of 97 % was considered for the FS and was used to quantify ROM feed 
tonnage to the crusher. A value of 97 % was demonstrated based on an average volumetric 
offset from the ore/waste contact.  
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15.2.3 Open Pit Design Results 

The pit designed for the Tony Block consists of five (5) phases of varying size and grade. 
The ultimate pit (all phases combined) is approximately 2,600 m long and 380 m wide at 
surface with a maximum pit depth from surface of 235 m. The total surface area of the pit 
is roughly 680,000 m2. The overburden thickness varies along the strike of the orebody 
increasing in thickness towards the North. For Phases 1, 2 and 3 of the Project, overburden 
thickness is on average five (5) m ranging between 0 to 15 m in thickness. In Phases 4 and 
5 overburden thickness increases and varies between 10 and 38 m. 

There are multiple ramps which facilitate access to the pit over the duration of the Mine 
life. All ramp access for the pit are designed on the hanging wall (East wall) of the pit at 
different elevations and positioned to optimize distance to surrounding co-disposal 
locations, reduce in-pit haulage as well as allowing access to the in-pit crushing and 
conveying system. The deepest part of the open pit is located in Phase 5 at an elevation of 
305 m. 

The open pit is limited by Hydro-Québec property limits south of the Property. 

Figure 15.5 presents the open pit design for the Tony Block. 
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Figure 15.5 – Open Pit Design 
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15.2.4 Open Pit Mineral Reserves Estimate 

The open pit design includes 59.8 Mt of Probable Mineral Reserves at a diluted grade of 
4.35 % Cg. In order to access these reserves, 13.2 Mt of overburden and 50.0 Mt of waste 
rock will need to be removed. This results in a stripping ratio of 1.06 to 1 (waste/ore). 
Table 15.3 presents the open pit Mineral Reserves for the Tony Block. 

Table 15.3 – Open Pit Mineral Reserves 

Category Tonnage 
(Mt) 

Cg Grade 
(%) 

Proven 0 0 

Probable 59.8 4.35 

Proven & Probable 59.8 4.35 

In addition, Figure 15.6 Figure 15.6 – Grade/Tonnage by Bench presents the pit design as 
a distribution of tonnage and grade by 5 m elevation (benches). As seen, the average grade 
increases with depth with low grade concentrated primarily on the upper benches.  

Figure 15.6 – Grade/Tonnage by Bench 
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16.0 MINING METHODS 

16.1 Open Pit Mining 

16.1.1 Mine Design Methodology 

The mining method selected for the Matawine Project will consist of an open pit truck and 
shovel operation considering an all-electric mining fleet. In addition, an in-pit crushing 
and conveying system will supply crushed ore to the concentrator.   

The use of electric equipment for drilling, loading and hauling operations will minimize 
carbon emissions over the duration of the mine life. This incentive aligns directly with 
NMG’s low environmental impact initiative. The design and implementation of an all-
electric mining project is an opportunity to reduce the environmental impact on the 
community of Saint-Michel-des-Saints. 

This incentive is also the main driver for minimizing the visual impacts and footprint of 
waste stockpiles on-site hence promoting the backfilling of waste and tailings material in-
pit. As a result, the mine sequence and the methods used to extract and transport material 
are strategic as to mitigate and minimize environmental and social impacts on the 
surrounding communities. This was achieved by incorporating the following aspects into 
the FS methodology:   

 Maximize backfilling of waste and tailings in-pit; 
 Progressive reclamation of waste stockpiles; 
 Minimizing volume of Ex-Pit dumps; 
 Minimize haulage distance through use of in-pit crushing and conveying systems; 
 Maximize haulage in-pit by conserving access between phases throughout the LOM 

when possible or practically achievable; 
 Working schedule of mining and crusher reduced to mitigate sound and dust 

pollution; 
 Design of haulage routes to consider placement of battery charging stations to 

increase productivity and higher efficiency haulage. 

16.1.2 Open Pit Mining Method 

The haulage fleet will consist of 36.3-tonne battery powered haul trucks which will need 
to be recharged at dedicated fast charging stations every cycle between 0.3-7 minutes 
depending on haulage demands (distance and grade of haulage profile). The impact on 
truck productivity associated with charging the haulers will potentially result in 
productivity losses between 7.8 and 20 % in comparison to diesel equipment of the same 
payload capacity.  
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This loss in productivity is due to the limitation in autonomy of these vehicles. The battery 
chosen has to be smaller than required to operate a full shift so that payload capacity is 
not affected. In order to make up for this, the trucks require a charge as part of the haulage 
cycle which results in the productivity loss. The battery technology employed has a high 
cycle life combined with the ability for fast charging (3C charge rate depending on State 
of Charge (“SOC”)). This combination allows for an optimized run time vs charge time 
ratio of the equipment where charging can occur over breaks, lunch and shift change as 
much as feasible.  

Material movement will be managed by a loading fleet consisting of fully electric 
hydraulic shovels (connected by cable reel) and battery powered loaders. Electric cable 
powered dozers will also be used to build and manage the co-disposal dump. 

Both the crushing, conveying of ore to the plant as well as the operation of the pit itself 
will consider different operating schedules to reduce dust and noise pollution to the 
surrounding community of Saint-Michel-des-Saints. 

Vegetation, topsoil, and overburden will be stripped and stockpiled separately for future 
reclamation use. The ore and waste rock will be mined considering five (5) m high 
benches, drilled, blasted and loaded into fully electric haul trucks by excavators and wheel 
loaders. 

For a smooth-running operation, it is planned to blast the ore and waste rock 
approximately twice a week at 18,322 m3 per blast. This equates to an approximate 
55 m×55 m square pattern, twice a week considering a 4.25 m burden and spacing and a 
bore hole diameter of 140 mm (5.5 inch). 

Dedicated equipment for the manipulation of the Potentially Acid Generating (“PAG”) 
tailings is required to assure no contamination on-site. For the feasibility, considerations 
for batch loading of Non-Acid Generating tailings (“NAG”) and PAG tailings from the 
concentrator to the co-disposal dump allows for use of one loader which will need to wash 
its bucket between batches. In addition, a 72-tonne capacity trailer was considered for the 
NAG haul which allows for larger payload/volumetric capacity for the truck. For the NAG 
haul, it is assumed that battery charging will occur while being loaded at the plant. 

Support and auxiliary equipment such as graders service equipment will use a battery 
technology which uses higher energy density to increase its autonomy (lower charge rates 
supported over breaks and on cross shift). 
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16.1.3 Geotechnical Pit Slope Parameters 

Journeaux Assoc. (“Journeaux”) performed a geotechnical analysis of the Tony Block 
property to evaluate the pit slope design recommendations for the open pit mine located 
West of Lac aux Pierres, six (6) km Southwest of the community of Saint-Michel-des-
Saints, Québec. 

MC-DRA provided Journeaux with delineated pit limits as well as drill core information 
seen in Figure 16.1 below to assess the structural geologic features of the rock formation 
that will affect the stability of the ultimate pit walls of Tony Block Deposit. 

The results of the geotechnical pit slope parameters estimated by Journeaux can be seen 
in the following Figure 16.2. The report recommends an overall pit slope of 55° for the 
West wall (hanging wall) and an overall pit slope of 60° for the East wall (foot wall). The 
55° slope is achieved with ten (10) m bench heights, a bench face angle of 75° and a seven 
(7) m wide catch bench per two (2) benches. For the 60° slope, the catch bench is 6.2 m 
wide. 
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Figure 16.1 – Pit Limits and Drill Holes 
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Figure 16.2 –Wall Sections of Proposed Tony Block Pit Walls 
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The recommended slope through the overburden formation is 26.6° with a ten (10) m wide 
catch bench at the contact between the overburden and the bedrock. The pit wall 
configuration is presented in Figure 16.3. 

Figure 16.3 – Pit Wall Configuration 

 

Maintaining ramp access on the East side of the pit will allow for an inter-ramp angle of 
60° to be considered on the West side of the pit allowing for a steeper wall in dry 
conditions. 

In addition, Journeaux recommends blasting a free face perpendicular to the pit wall to 
avoid back-break and widening the joint systems parallel to the pit slope. Pre-shearing 
techniques and scaling are recommended to reduce risks of local failures. 

For the FS, MC-DRA considered five (5) m high mining benches to allow for selective 
mining. Pre-shear drilling and blasting was considered over a ten (10) m vertical 
separation to minimize rock falls. Journeaux recommends a 75° face angle with an 
allowance for blast offsets between safety berms every 20 m height. 

Journeaux’s geotechnical recommendations were followed for the FS. 

16.1.4 Hydrogeology and Hydrology Parameters 

Please refer to section 20.1.1.8b of this Report for the hydrogeology in the pit area. This 
hydrogeology study is ongoing. Potential water sources that affect the mining operation 
are surface run-off, rainfall, snowmelt, and groundwater. Additional information will be 
required and included in the next phase of the Project. 

16.1.5 Property Limits 

For the FS, the property limits have been extended South West of the pit. This property 
extension was considered and is included in the Mineral Resource and Reserve sections 
of this Report. Planning and scheduling of the pit will commence in Phase 1 located in 
this extension zone. 
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16.1.6 Phase Design 

The ultimate pit design consists of five (5) phases of production to assure a consistent feed 
grade for the entire 26-year mine life of the Project. The initial starter pit (Phase 1) was 
designed at the south most extension closest to the Hydro-Québec property boundaries.  
Phase 1 will supply the majority of the run of mine (“ROM”) ore for the first four (4) 
years of the operation and will be mined to completion to allow in-pit backfilling of waste 
and tailings (PAG and NAG). Mining will commence in Phase 1 and progress toward the 
north reaching Phase 5 (see Figure 15.5). This mining sequence will help minimize the 
project’s environmental footprint as the disposal of waste, PAG and NAG tailings can 
commence backfilling in-pit as early as Year 5 of production. The driving factor for the 
mining sequence is the progressive reclamation of the site while minimizing 
environmental footprint and assuring a consistent feed grade (Cg %) to the mill. This 
involves maximizing the backfilling of waste and tailing in-pit and minimizing the size of 
any external co-disposal stockpile. 

Due to the configuration of the pit, starting in the south extension will also minimize 
overburden (“OB”) removal as the majority of overburden is located in Phases 4 and 5 (as 
seen in Table 16.1). Phase 2 consists of an extension of Phase 1 to the north and will be 
mined in majority between Years 2 and 8 of the operation. Phase 3 consists of a high-
grade zone which will be blended with a Phase 4 (located north of Phase 3) as to facilitate 
a consistent Table 16.1 summarizes the mine reserves by phase. 

Table 16.1 – Mine Reserves by Phase 

Description Unit Phase 1 
(PH1) 

Phase 2 
(PH2) 

Phase 3 
(PH3) 

Phase 4 
(PH4) 

Phase 5 
(PH5) TOTAL 

Resources 
(Indicated) kt 8,094 7,918 15,492 10,304 18,047 59,855 

Cg Grade % 4.27 4.17 4.38 4.13 4.79 4.42 
Cg Grade 
(diluted)1 % 4.18 4.11 4.30 4.06 4.73 4.35 

Waste  kt 8,468 6,704 12,263 6,497 16,029 49,962 

OB kt 540 743 1,381 3,004 7,554 13,222 

SR (w/o) t/t 1.11 0.94 0.88 0.92 1.31 1.06 
1 Diluted grade based on 5 % volumetric dilution 0.25 m 
* Totals may not add up due to rounding 

16.1.7 Stockpile Design 

Please refer to Section 18.12 – Tailings and Waste Rock Storage Facility for stockpile 
design and co-disposal design of this Report. 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 165 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

16.1.8 Mine Planning 

The following Section discusses the mine plan that was prepared for the open pit for the 
FS. This mine plan forms the basis of the mine capital and operating cost estimate 
presented in Section 20.1. The mine plan was established quarterly for the first year of 
production and then annually until Year 15 of production. The schedule is then divided 
into five (5) year increments for the remainder of the mine plan. The current proposed 
mine plan considers a total of approximately 26 years of production considering 100,000 
tonnes per year of ROM feed to the mill. 

16.1.8.1 Mine Planning Parameters 

1. Work Schedule 

Mining operations for the Project will be 51 weeks per year, operating five (5) days 
per week on a two (2) shift per day basis, eight (8) hours per shift. This results in a 
16-hour work day for the mining operations. One (1) week closure was considered 
accounting for adverse weather conditions. 

The Matawinie Project will incorporate the use of an in-pit crushing system. This 
comprises of a jaw and gyratory crusher in series to achieve a desired particle size for 
secondary crushing at the concentrator. These crushers will be semi-mobile and are 
planned to move annually after the completion of Phase 1 in Year 5 of the mine plan. 
In addition, the concentrator will be fed from a series of overland conveyors from the 
in-pit crushing system. The crushed ore will be stockpiled on a secondary ore 
stockpile located at the plant as to facilitate a 24-hour per day, seven (7) days per 
week plant operation.  

The primary in-pit crusher will operate on a 12-hour per day work schedule to assure 
minimal dust and noise disturbance to surrounding communities. As a result, there 
will be a blasted ore stockpile consisting of approximately four (4) hours of ore 
production located near the in-pit crusher as the mine will operate on a 16-hour per 
day basis. This material will be re-handled the following day by a wheel loader at the 
beginning of the shift.   

The mine fleet, crushing system and manpower will be contracted and will abide to 
these work schedules. 

2. Annual Production Requirements 

The mine plan is based on an annual production of 100,000 tonnes of concentrate. 
The production in Year 1 was limited to 75,000 tonnes of concentrate (75 % of full 
production), to account for start-up and commissioning. 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 166 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

3. Mill Recovery and Concentrate Grade 

The following calculation is used to determine the amount of concentrate that is 
produced from the run of mine ore. The mill recovery is 94 % and the concentrate 
grade is 97 %. 

 

 

16.1.8.2 Mine Production Schedule 

Table 16.1 and Figure 16.4 present the mine production schedule that was developed for 
the 26-year life of the open pit mine. This schedule includes a pre-production phase of 
five (5) months which is required for pit development. During this period, 343 kt of 
overburden and 790 kt of waste rock will be mined. A total of 133,000 tonnes of ore will 
also be stockpiled during pre-production. This ore stockpile has an average diluted grade 
of 3.6 % Cg and will be processed between Years 3 and 8 of the mine plan.  

The total material mined annually during the 26-year mine life ranges from 3.9 Mt to a 
maximum of 5.7 Mt which occurs during periods of elevated stripping between Year 16 
and Year 20. Figure 16.3 presents a chart showing the tonnages mined each year. The 
average annual diluted grade of Cg varies between 4.14 % to 5.25 % during the 26-year 
period. 

Figure 16.5 to Figure 16.8 illustrate the pit, waste pile, and overburden stockpile advances 
as of Year 3, Year 10, Year 15, and Ultimate Pit respectively. 

 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 167 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

Table 16.2 – Mine Production Schedule 

 Mill feed CG (in-situ) CG (Diluted) PH1 PH2 PH3 PH4 PH5 Waste Rock Overburden 

kt % % kt kt kt kt kt kt kt 

PRE-PROD1 0 3.73 3.60 133 0 0 0 0 890 343 
Q1 311 4.25 4.15 241 71 0 0 0 291 66 
Q2 466 4.26 4.15 305 160 0 0 0 465 132 
Q3 467 4.24 4.15 451 17 0 0 0 552 42 
Q4 622 4.21 4.14 622 0 0 0 0 470 4 
Y2 2,483 4.22 4.14 2,317 166 0 0 0 2,500 126 
Y3 2,468 4.26 4.17 2,447 9 0 0 0 2,580 9 
Y4 2,461 4.25 4.17 1,435 989 0 0 0 2,019 485 
Y5 2,479 4.22 4.15 143 1,759 571 0 0 2,051 306 
Y6 2,481 4.22 4.15 0 1,522 941 0 0 2,155 144 
Y7 2,461 4.26 4.18 0 1,333 1,103 0 0 2,429 281 
Y8 2,358 4.42 4.36 0 1,892 429 0 0 2,275 295 
Y9 2,372 4.42 4.34 0 0 2,372 0 0 2,166 433 

Y10 2,485 4.24 4.15 0 0 2,485 0 0 2,616 0 
Y11 2,486 4.23 4.15 0 0 2,477 9 0 1,826 574 
Y12 2,439 4.32 4.24 0 0 2,283 155 0 1,401 1,101 
Y13 2,381 4.42 4.34 0 0 1,971 410 0 1,532 1,172 
Y14 2,481 4.23 4.15 0 0 859 1,622 0 2,250 761 
Y15 2,497 4.22 4.14 0 0 0 2,497 0 2,488 584 

Y16-Y20 11,939 4.38 4.32 0 0 0 5,612 6,327 10,363 6,365 
Y21-Y25 10,756 4.85 4.79 0 0 0 0 10,756 6,553 0 

Y26 964 5.29 5.25 0 0 0 0 964 91 0 

Total 59,855 4.42 4.35 8,094 7,918 15,492 10,304 18,047 49,962 13,222 
  1 ROM material mined in Pre-Production is Low grade and is stockpiled and fed to mill at later date  

ncHim CRA 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 168 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

Figure 16.4 – Mine Production Schedule 
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Figure 16.5 – End of Year 3 
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Figure 16.6 – End of Year 10 
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Figure 16.7 – End of Year 15 
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Figure 16.8 – Ultimate Pit 
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16.1.9 Mine Equipment Fleet 

The following Section discusses equipment selection and fleet requirements to carry out 
the mine plan for the open pit. Although the mine will be operated by a contractor, the 
following section presents the mine equipment selection and methodology that was used 
to estimate the fleet requirements and manpower from an owner operated perspective. 
This provided a basis of estimation for contractor pricing which was subsequently used to 
evaluate project economics in Section 20.1. 

The owner fleet is based on a five (5) day per week, 16-hour per day work schedule (two 
(2) 8-hour shifts), operating 51 weeks per year. Table 16.3 identifies the mine fleet 
selected for Year 5 of the mine plan to give the reader an appreciation for the size of the 
operation. This fleet estimate also accounts for material handling and movement of 
tailings material from the mill to the co-disposal stockpile. 

Table 16.3 – Mining Equipment Fleet (Year 5) 

Equipment Typical Model Description Units 

Major Equipment    

Haul Truck  Electric – 6900XD Payload – 36.3 t 11 

Hydraulic Excavator Electric – JD870G Bucket – 4.2 m3 2 

Production/Pre-shear Drill Electric - Flexi Roc d60 140 mm/114 mm holes 2 

Support Equipment    

Wheel Loader JD 944  2 

Track Dozer JD 850  2 

Road Grader JD 872G  1 

Utility excavator JD 470G   

Mechanics Truck F350  2 

Service/Boom truck 6900XD  1 

Pickup Truck Ford F250 300 kW 4 

Dewatering Pump HL130M 220 kW 1 

16.1.9.1 Haul Trucks 

The haul truck selected for the Project is a mining truck with a payload of 36.3 tonnes. 
This size truck was selected since it matches well with the production requirements and 
results in a manageable fleet size. The following parameters were used to calculate the 
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number of trucks required to carry out the mine plan. These parameters result in 3,074 
working hours per year for each truck as is presented in Table 16.4. 

 Mechanical Availability – 90 %; 
 Utilization – 90 % (non-utilized time is accrued when the truck is not operating due 

to blasting, excavator relocation and no operator available); 
 Nominal Payload – 36.3 tonnes (23 m3 heaped); 
 Shift Schedule – Two (2), 8-hour shift per day, five (5) days per week; 
 Operational Delays – 40 min/shift (this includes 10 minutes for equipment 

inspection and 30 minutes for lunch);  
 Job Efficiency – 95 % (57 min/h; this represents lost time due to queuing at the 

shovel and dump as well as interference on the haul road); 
 Rolling Resistance – 3 %. 

Table 16.4 – Annual Truck Hours 

Description Annual 
Hours Details 

Total Hours 4,335 5-day per week, 16-hour per day, 51 weeks per year 
Down Mechanically 434 10 % of total hours 
Available 3,902 Total hours minus hours down mechanically 
Standby 390 10 % of available hours (represents 90 % utilization) 
Operating 3,511 Available hours minus standby hours 
Operating Delays 275 40 min/shift 
Net Operating Hours 3,236 Operating hours minus operating delays 
Working Hours 3,074 95 % of net operating hours (reflects job efficiency) 

Haul routes were designed for each period of the mine plan to calculate truck cycle times, 
productivity and truck requirements. 

The truck cycle times are a function of the truck spot time (at loader or excavator), travel 
time, battery charging time and the time taken to dump material at its destination. In order 
to estimate average battery charging time, MC-DRA worked with an external firm that 
specializes in the conversion of diesel mining equipment to electric battery-operated 
mining equipment. MEDATECH, a company located in Collingwood, Ontario, simulated 
the average charge time of the trucks. In addition to receiving profiles from MC-DRA, the 
following parameters were the basis of estimate for these simulations: 

 Electric motor – one (1) TM4 HV3500 electric motor (259kW); 
 Battery - 1.5C Discharge/3C charge/30 % Depth of Discharge (“DoD”); 
 Charging station – 540 kW; 
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 Truck capacity – 36.3-tonnes (40 ton). 

MEDATECH estimated the travel time and average charge time per trip by analyzing an 
8-hour operating period. The amount of energy required in an 8-hour shift accounting for 
the different haulage profiles per period for Ore, Waste, OB and Tailings. Based on the 
length and grade of the haul profile, the charge time and the speed of the motor will yield 
loses in truck productivity between 7.8 % and 20 %. 

Table 16.5 shows the various components of a truck’s cycle time. The load time is 
calculated using a hydraulic excavator with a 4.2 m3 (9-tonne) bucket as the loading unit. 
This size excavator which is discussed in the following section loads ore and waste rock 
in a 36.3-tonne haul truck in five (5) passes, six (6) for overburden. 

Table 16.5 – Truck Cycle Time 

Activity Duration 
(sec) 

Spot @ Excavator 30 
Load Time1 138 
Travel Time2 Calculated by MEDATECH 
Charging Time2 Calculated by MEDATECH 
Spot @ Dump 30 
Dump Time 60 
1.  Five (5) Passes @ 18 sec/pass. 
2. Variable, calculated based on haulage distance 

Haul productivities (tonnes per work hour) were calculated for each haul route using the 
truck payload and cycle time. Table 16.6 shows the cycle time and productivity for the 
mineralization and waste haul routes in Year 5 as an example. 

Table 16.6 – Truck Productivities (Year 5) 

Material 
Cycle Times (min) Productivity 

Spot Load Travel Dump Charge Total Loads/hour t/hour 

Ore (PH1) 0.5 1.5 12.67 1.0 3.34 19.01 2.2 132 
Ore (PH2) 0.5 1.5 6.18 1.0 1.69 10.87 3.8 230 
Overburden 0.5 1.8 3.29 1.0 0.92 7.51 5.6 334 
Waste (PH1) 0.5 1.5 21.6 1.0 5.72 30.32 1.4 83 
Waste (PH2) 0.5 1.5 9.97 1.0 2.59 15.56 2.7 161 
Tailings(PAG) 0.0 1.5 8.82 1.0 1.93 13.25 3.15 189 
Tailings1(NAG) 0.0 6.0 8.82 1.0 0.0 15.82 4.6 275 
1 Assume battery will be charged while loaded, use of oversize trailer (72-tonne) no spot as truck will be side loaded at plant by 

loader. 
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Truck hour requirements were calculated by applying the tonnages hauled to the 
productivity for each haul route. 

The fleet was estimated based on the haulage profile by material, by mining Phase and by 
period. For ore haulage, a semi-mobile crushing system was considered as the destination 
point. This point will move and follow the ore front towards the north to help reduce the 
trucking requirements for the fleet. The mining source and crusher displacement is 
summarized in Table 16.7. 

Table 16.7 – Mining and Crushing Locations 

Period 
Mining Location (Source and bench) Crusher Location  

(E, N, elevation) 
Source 
(Phase) Active Benches (m) E N Z 

PP PH1/ PH2 485-540 / 560-565       
Q1 PH1/ PH2 505-515 / 560 

578639 5163394 490 

Q2 PH1/PH2 490-495 / 550-555 
Q3 PH1 480-495 
Q4 PH1 455-485 
Y02 PH1/PH2 415-490 / 535-555 
Y03 PH1/PH2 380-460 / 535-540 
Y04 PH1/PH2 355-420 /525-565 
Y05 PH1/ PH2/PH3 320-350 /505-535 /545-570 

578853 5164393 570 
Y06 PH2 / PH3 480-510 / 535-565 
Y07 PH2 / PH3 460-495 / 525-560 578972 5164594 550 
Y08 PH2 / PH3 485-475 / 530-550 579015 5164814 540 
Y09 PH3 505-540 

579087 5164932 535 
Y10 PH3 490-525 
Y11 PH3/PH4 480-505 / 535-540 

579048 5164903 530 
Y12 PH3/PH4 465-490 / 525-530 
Y13 PH3/PH4/PH5 430-465/520-530/525-545 

579362 5165334 535 Y14 PH3/PH4/PH5 405-440/495-515/535-540 
Y15 PH4/PH5 460-500 / 530 
Y20 PH4/PH5 385-485 / 450-530 578994 5164901 415 
Y25 PH5 360-470 579133 5165239 365 

The resulting productivity estimates yield a requirement of six (6) trucks in pre-
production, seven (7) in Year 1. This number increases to 11 in Year 2 and fluctuates 
slightly over the course of the mine plan to reach a maximum of 13 between Years 14 and 
20. This number drops to eight (8) by the end of the mine life in Year 26. This estimate 
includes the movement of tailings, overburden, waste and ore. Initial requirements are 
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elevated due to the Project’s mining method and the need to deepen Phase 1 to completion 
as quickly as possible.  

16.1.9.2 Excavators 

The main loading machine selected for the Project is a hydraulic excavator with a 4.2 m3 
bucket. The shovel will mine the bench in backhoe configuration and will be powered by 
a cable reel which will connect to a transformer near the pit limit at a topographical level. 
The cables will need to be moved by a cable crew at the end of each shift and secured 
during blasts to avoid damage. The excavators will be placed on top of the muck pile and 
the haul trucks will be at the bottom of the loading face. 

Based on the tonnages in the mine plan, a second excavator will be required to meet 
production needs starting in Year 1 until Year 21. After Year 21 of the mine plan, the 
mining front has progressed into Phase 5 and the amount of waste mining decreases. 

Two (2) loaders will be used on-site for re-handling tailings material at the concentrator 
and re-handling ROM at the in-pit crusher. Furthermore, the loaders will also assist 
operations and the construction of a CSF area. The loader will be versatile and can also 
be equipped with a dozer attachment for cleanups and road maintenance if required. 

16.1.9.3 Drilling and Blasting 

For the FS, a contractor was considered for the drill and blast portion of the Project. This 
is reflected in the Project economics in Section 20.1 of this Report. 

Production drilling will be carried out with an electric-powered track mounted down the 
hole (“DTH”) drills. Using the following parameters; 85 % mechanical availability, 80 % 
utilization and a penetration rate of 28 m/h, MC-DRA calculated that two (2) drills are 
sufficient to complete the drilling requirements for the Project. A second drill will be 
required starting in Year 1 and should be replaced over the course of the mine life to assure 
equipment availability. Major repairs will be performed during off hours as to maximize 
use of this machine during working hours. Table 16.8 presents the drilling and blasting 
parameters for both production and pre-shear holes that have been designed for the FS. 
Pre-shear drilling and blasting techniques will be used for the development of the final pit 
walls and will be completed with the same DTH drills to provide for a flexible operation. 
The table shows one (1) value for both ore and waste rock since the two (2) rock types 
have relatively similar densities. 
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Table 16.8 – Drilling and Blasting Parameters 

Parameter Units Production Pre-Shearing 

Bench Height m 6 12 
Blasthole Diameter mm 140 114 
Burden m 4.25 n/a 
Spacing m 4.25 1.8 
Subdrilling m 1.0 0.6 
Stemming m 2.0 0.6 
Explosives Density g/cm3 1.20 1.37 
Powder Factor kg/t 0.31 n/a 
Shear Factor kg/m2 n/a 0.61 

The blasting will be carried out with bulk emulsion and non-electric detonators for 
production ore and waste. For wall control work on final pit walls packaged continuous 
emulsion of 28 mm to 40 mm diameter were used. MC-DRA evaluated the use of either 
ANFO or bulk emulsion and even though bulk emulsion was costlier, it was considered 
for the following reasons: 

 Performs better under wet loading conditions; 
 Produces less residual ammonia; 
 Overall better fragmentation. 

The bulk emulsion will be transported to the site in 20,000 kg tankers and transferred into 
a 35,000 kg ISO tanker. This will supply a 12,000 kg re-pump bulk handling trucks which 
will load the blast holes directly. The size of the blasts is predicted to be based on the 
maximum load that can be delivered which is about 12,000 kg during most months of the 
year. In the spring when half load restrictions apply the load per blast will drop to 
9,500 kg. Hence the blasting will need to be scheduled more often to maintain the same 
volume per week. For days when pre-shearing is required this should be planned with a 
production blast and would require an additional helper to load the blast. 

The recommended drill pattern is 4.25 m x 4.25 m for ore when loading bulk gassed 
emulsion. In waste, the drill pattern will remain the same. In both cases, the recommended 
drill pattern is a square drill pattern as that will be easier to layout and drill than a staggered 
drill pattern. 

The holes will be loaded and shot approximately twice a week in order to achieve the 
desired production. Since the load and shoot operation will be contracted, the mine 
equipment fleet will not include a bulk truck and a powder truck. The mine workforce will 
also not include a blasting crew. 
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In order to protect the surrounding infrastructure such as the Hydro-Québec powerline, 
against rock projections, blasting mats will be installed on the benches before the blasts. 
In addition, the blasts will be designed to protect the surrounding infrastructure from 
vibration damages. The particle velocity tolerance is identified for each of them and the 
vibrations will be monitored to ensure that none of these infrastructures are damaged 
during the blast. If a risk is identified, the blast design can be modified to reduce the total 
explosive charges per delay. 

16.1.10 Mine Manpower Requirements (Operations) 

Owner operated manpower requirements were estimated and range from 50 to 79 over the 
duration of the mines life, assuming one (1) mechanic for every three (3) pieces or major 
mining equipment. Table 16.9 shows an example of the mine operator manpower 
requirement in Year 5 of the Mine Plan. Since the work schedule considers two (2) 8 hour-
shifts per day, five (5) days per week, MC-DRA considered two (2) crews (2,168 hour 
working hours per year per employee). 

Table 16.9 – Mine Manpower Requirements (Year 5) 

Description Personnel  
(Year 5) 

Mine Operations  
Pit Foreman 2.0 
Truck Operator 22.0 
Shovel/Loader Operator 4.0 
Drill Operators 4.0 
Dozer Operators 2.0 
Grader Operator 2.0 
Labourer 8.0 
Mechanic 7.5 
Service - Electric 3.5 
Blaster 2.0 
Blaster Helper 4.0 
Bulk Truck Operator 1 
Total Mine Workforce 62 

The total mine manpower requirements during peak production is expected to reach 70 
operators in Years 14 to 20 of the mine plan. Employees designated for cable moving 
purposes were considered in the laborer category. This basis of estimation serves to 
provide the reader an example of the number of operators required. Mine salaried staff 
was not accounted for in this estimate as this was taken into consideration as a mine 
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management cost explained in Section 21.2.5.3 Mine operators’ salaries were also 
accounted for within the mine contractors’ unit rates as explained in Section 21.2.1 of this 
Report. 

16.2 Mine Equipment Fleet and Manpower (Mining Contract) 

The mining contract whose pricing was used for the cost estimate that is presented in 
Section 21.1.5 has elected to use a very similar fleet to the one that was presented in this 
Section of this Report.  The contractor chosen for this study has signed a letter of intent 
with the mine owner and as such was the sole provider of a quotation regarding the 
operation and maintenance of a fully electric mining fleet. The contractor’s workforce 
includes all the mine equipment operators, a pit foreman to assign objectives to the 
operators and a surveyor to stake and delineate future excavations. The contractor will 
also supply the manpower to maintain and service all production and service equipment 
on-site.  

A drill and blast contractor were also considered for this Project. The workforce was 
included in the unit cost estimates submitted based on the proposed drill and blast 
parameters stated previously. This includes a Blaster, blaster helpers and an emulsion 
truck operator. 

In order to supervise the contractor and to provide engineering and geology support, the 
Owner will have the following four (4) personnel as workforce, a Senior mining engineer, 
a geologist, a surveyor, and a mine planner. 
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17.0 RECOVERY METHODS 

17.1 Mineral Processing Facility Design 

The mineral processing facility has been designed to produce 100,000 dry tonnes of 
graphite concentrate per year. This is increased from the scenario evaluated in the Pre-
Feasibility Study which was 52,000 tonnes per year. 

The mineral processing facility consists of comminution, beneficiation, dewatering, 
bagging and tailings processing areas. The mineral processing facility is made up of three 
(3) principal areas: the in-pit mobile crushing facility, the graphite concentrator building, 
and the tailings processing facility. 

The concentrator is designed to produce a graphite concentrate containing 97 % C(t) 
(“total carbon”) from an ore containing 4.35 % C(t). To achieve this concentration the 
comminution and beneficiation processes include grinding, conventional flotation, 
polishing and column flotation. The facility will also perform thickening, filtration, 
drying, screening, bagging and material handling. 

Tailings will be processed to generate two (2) tailings stream, non-sulphide (“NAG”) and 
sulphide (“PAG”). Each stream will be dewatered and filtered to a product containing 
17.5 % and 15 % moisture, respectively. 

17.1.1 Design Criteria 

Graphite quality is measured in flake size and purity. The design of the concentrator takes 
this into account to avoid degradation of graphite flakes while producing high purity 
graphite. All throughput rates are based on the production of 100,000 dry tonnes of 97 % 
C(t) graphite concentrate from a feed grade of 4.35 % C(t). Average weight recovery of 
4.2 % and average graphite recovery of 94 % are used for design. These figures are based 
on lock cycle test work results and may change depending on ore composition. 

The concentrator will operate 24-hour per day, 7-day per week, 52-week per year. 
Operating availability of the concentrator is 92 %. 

The concentrator capacity has been established at an average rate of 6,499 dry tonnes per 
day or a nominal throughput rate of 294.3 dry tonnes of ore per hour. Table 17.1 
summarizes the design basis for the crusher, concentrator and shipping facilities. 
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Table 17.1 – Design Criteria 

Plant Capacity 

Parameter Units Value 

Total ore processing rate  dry tonnes per year 2,372,235 

Average concentrator ore processing rate  dry tonnes per day 6,449 

Ore moisture  percentage 5.0 

Graphite ore grade percentage 4.35 

Crusher operating time percentage 30 

Nominal ore crushing rate dry tonnes per hour 916.1 

Concentrator operating time percentage 92.0 

Nominal ore processing rate  dry tonnes per hour 294.3 

Final graphite concentrate grade percentage 97.0 

Final graphite concentrate recovery percentage 94.0 

Jumbo (+48 mesh) graphite production dry tonnes per year 14,800 

Coarse (–48+80 mesh) graphite production dry tonnes per year 33,400 

Intermediate (–80+150 mesh) graphite production dry tonnes per year 27,657 

Fine (–150 mesh) graphite production dry tonnes per year 24,143 

Total graphite production dry tonnes per year 100,000 
 

17.1.2 Mass Balance and Water Balance 

The process plant mass balance has been calculated based on the developed flow sheet 
and design criteria previously discussed. 

Table 17.2 below shows a summary of the mass balance. Throughput and flow rates are 
shown in t/d (“tonnes per day”) and m3/d (“cubic metres per day”). One (1) m³/d of 
water is equal to one (1) t/d. 
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Table 17.2 – Matawinie Concentrator Summarized Process Mass Balance 

Mass Entering System Mass Exiting System 

Streams 
Dry 

Solids 
(t/d) 

Water 
(m3/d) 

Total  
Mass 
(t/d) 

Streams 
Dry 

Solids 
(t/d) 

Water 
(m3/d) 

Total 
Mass 
(t/d) 

Graphite ore to 
Concentrator 6,499 342 6,841 Grey Water — 19 19 

Fresh water from 
sources — 466 466 Water evaporation 

from Dryer — 48    48 

Reclaim water 
from surroundings — 2,764 2,764 Final Concentrate 274 1 275 

    Sulphide filter 
cake 1,226 216 1,442 

    Non-sulphide 
tailings filter cake 4,999 1,060 6,059 

    To collecting 
basin — 2,228 2,228 

Total Entering 6,499 3,572 10,071 Total Exiting 6,499 3,572 10,071 

 

Figure 17.1 below shows a more detailed water balance. The polishing basin is not 
considered part of the processing facility water system and is only added for illustrative 
purposes. 
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Figure 17.1 – Water Balance 
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17.2 Process Flow Sheet and Process Description 

Figure 17.2 shows a simplified flow sheet indicative of the process. The mineral 
processing facility has seven (7) distinct areas: in-pit crushing, grinding and flotation, 
polishing and cleaning, graphite concentrate dewatering, screening and packaging, 
graphite tailings dewatering, and tailings processing.  

The in-pit mobile crushing facility will operate independent from the rest of the 
concentrator, using a stockpile to decouple its operations from the rest of the plant. The 
grinding, flotation and graphite concentrate dewatering area which covers thickening, 
filtration and drying, and the concentrate bagging area are in the main concentrator 
building. The concentrate tailings dewatering area, consists of single thickener to remove 
and recycle water from the concentrator tailings prior to processing at the tailings 
processing facility. The tailings processing facility consists of sulphide flotation, magnetic 
separation, and dewatering of two (2) separate tailings streams. 

The simplified flow sheet presented below is very general. The following sections 
describe each area in more detail.  

17.2.1 Crushing 

Two (2) stages of crushing will be performed in the in-pit mobile crushing facility. The 
crushed ore is transported from the pit to the concentrator and stockpiled in front of the 
concentrator building in a dome by a series of overland conveyors. 
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Figure 17.2 – Simplified Flow Sheet 
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17.2.2 Grinding and Flotation 

Crushed ore is withdrawn from the 21,200 tonnes stockpile using four (4) apron feeders. 
The apron feeders transfer the crushed ore via a conveyor to a SAG mill. The SAG mill is 
in closed circuit with a double deck vibrating screen. The SAG mill circuit aims to produce 
a product with a P80 = 0.63 mm. The screen undersize is pumped to the ball mill discharge 
pump box. 

The ball mill operates in closed circuit with the rougher flotation and a set of 
hydrocyclones. The ball mill discharge is pumped to the ball mill hydrocyclones. The 
hydrocyclones underflow report to rougher flotation while the overflow proceeds to 
scavenger flotation. The rougher flotation in closed circuit with the ball mill allows for 
the removal of large graphite flakes as soon as they are liberated from the ore and helps 
maintain graphite flake integrity. Fuel oil and methyl isobutyl carbinol (“MIBC”) are 
added to the flotation process. There is no modifier required in the flotation process. The 
rougher flotation circuit consists of a single special coarse flotation cell which provides 
2.1 minutes of retention time. The rougher graphite concentrate is expected to contain 
76.7 % C(t). The rougher flotation tailings are returned to the ball mill.  

The hydrocyclones overflow is expected to have a particle size distribution of 80 % less 
than (P80) 0.212 mm.  

The scavenger flotation circuit consists of four (4) mechanical cells and aims to float the 
remaining graphite. The four (4) cells will provide 2.5 minutes of retention time.  

The scavenger concentrate containing 40.5 % C(t) will be combined with the rougher 
concentrate and directed to the polishing circuit. The scavenger tails containing 0.18 % 
C(t) will be directed to the concentrator tailings thickener. 

The combined concentrate from the rougher and scavenger circuits is expected to contain 
55.6 % C(t) and achieve 96.4 % graphite recovery. 

17.2.3 Primary Cleaner Circuit and Secondary Cleaner Circuit 

The cleaning of graphite concentrate is done in two (2) distinct phases. The first cleaning 
phase consists of polishing, column flotation and cleaning-scavenger flotation. The 
second cleaning phase starts with size classification. The coarse fraction is directed to 
final concentrate while the fines fraction is upgraded through polishing, column flotation 
and cleaner-scavenging. 

The primary cleaning circuit aims to remove surface contaminants from graphite. The 
combined concentrate coming from the rougher and scavenger circuits is dewatered using 
a set of hydrocyclones to control the density inside the polishing mill. The cyclone 
underflow, which contains the bulk of the graphite concentrate, goes to the polishing mill. 
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The polishing mill which uses ceramic media, scrubs gangue minerals from the surface of 
the graphite flakes. The cyclone overflow and the polishing mill discharge are re-
combined and pumped to primary cleaning column flotation. 

The primary cleaning flotation column is expected to upgrade the rougher and scavenger 
graphite concentrate to 95 % C(t). The column tailings are directed to a cleaner-scavenger 
step to recover any remaining graphite. The concentrate of the cleaner-scavenger step is 
pumped back to the primary cleaner column feed and the tailings report to the concentrator 
tailings thickener. 

The primary cleaner concentrate is dewatered using a second set of hydrocyclones. The 
cyclone underflow is then screened to separate coarse flakes. The screen oversize is 
> 0.18 mm and will be directed to final graphite concentrate. 

The underflow from the vibrating screen is directed to the stirred media mill for a gentle 
scrub followed by column flotation. The fine cleaner column concentrate is above 97 % 
C(t) and is directed to the final graphite concentrate thickener. The tailings of the column 
are directed to the fines cleaner-scavenger. The concentrate from the cleaner-scavenger is 
pumped back to the fines cleaner column feed and the tailings report to the concentrator 
tailings thickener. 

17.2.4 Graphite Dewatering 

The coarse flakes concentrate and the fines cleaner column concentrate are thickened to 
35 % solids in a high capacity thickener. The thickener underflow is pumped to a holding 
tank prior to being pumped to a press filter. The purpose of a holding tank is to de-couple 
the continuous operation of the thickener upstream from the batch nature of the press-
filter downstream. 

The press filter consists of a horizontal pressure filter and delivers a graphite product 
containing 15 % moisture. The filtered concentrate is dropped onto a conveyor and is 
transported via a hopper and screw conveyor to the dryer. 

An electric rotary dryer will dry the graphite concentrate to 0.3 % moisture. Low moisture 
content is required to ensure product integrity and quality. 

17.2.5 Graphite Dry Screening and Bagging 

NMG aims to produce four (4) different size products (see Table 17.3). After the dryer, 
dry graphite is pneumatically transported to a bulk graphite bin. From this bin, graphite is 
blown to two (2) sifters. Each sifter consists of six (6) sections of with 27 sizing screens 
per section. The screened fractions are collected in eductor hoppers and then transported 
to the appropriate holding bins. The distribution is shown in Table 17.3. 
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Table 17.3 – Matawinie Graphite Concentrate Breakdown 

Graphite Concentrate 
Size Fraction 

Weight 
(%) 

Annual 
Production 

(tonnes) 
Jumbo (+48 mesh) 14.8 14,800 

Coarse (–48+80 mesh) 33.4 33,400 

Intermediate (–80+150 mesh) 27.7 27,657 

Fine (–150 mesh) 24.1 24,143 
 

Below each bin is a vibrating feeder to transport the product to two (2) semi-automatic 
bagging systems which includes automatic sampling systems. Each bag can contain up to 
1,134 kg graphite. Small quantities of bags can be stored in the bagging facility. There 
will be a separate bag storage facility for excess production. 

17.2.6 Concentrator Tailings Dewatering 

The concentrator tailings are thickened near the concentrator the thickened tailings are 
pumped to the tailings processing facility. The thickener overflow is recycled to the 
concentrator process water tank. 

A high capacity thickener is used to thicken the tailings to 65 % solids. The thickener 
underflow is then pumped to the tailings processing plant while the overflow is pumped 
to the concentrator process water tank. 

17.2.7 Tailing Processing and Tailings Dewatering 

Sulphide upgrading takes place in two (2) phases: sulphide flotation and magnetic 
separation. The thickened tailings from the main concentrator report to the sulphide 
flotation circuit. Density of the stream is adjusted for flotation using process water. 
Potassium amyl xanthate (“PAX”) and MIBC are used to produce a sulphide concentrate. 

The tailings from flotation are directed to a low intensity magnetic separator (“LIMS”) 
and a medium intensity magnetic separator (“MIMS”) where permanent magnets are used 
to generate a magnetic field and extract any remaining sulphides. The MIMS concentrate 
combines with the sulphide flotation concentrate and is directed to the sulphide thickener. 
The sulphides concentrate is expected to contain <1 % C(t) and 20 % S. The MIMS 
tailings, containing <0.1 % C(t) and <0.1 % S, report to the non-sulphide tailings 
thickener.  

Tailings dewatering is comprised of two (2) parallel circuits: sulphide (PAG) dewatering 
and non-sulphide tailings (NAG) dewatering. 
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Sulphide concentrate is thickened to 65 % solids in a high capacity thickener. The 
thickener underflow is pumped to a holding tank and from there to a belt filter to obtain a 
final product containing 15 % moisture. The filtered product is dropped onto a conveyor 
and is transported to the sulphide stockpile. A loader will be used to fill trucks to transport 
the sulphide concentrate to the co-disposition tailings storage facility. 

The Non-Sulphide tailings dewatering circuit consists of a high capacity thickener and 
two (2) parallel belt filters. The thickener, containing 65 % solids, is pumped to a holding 
tank followed by belt filters. Given the high tonnages processed in this circuit, two (2) belt 
filters are required to produce a final product containing 17.5 % moisture. The material 
then drops onto a set of conveyors which transport the material to the non-sulphide tailings 
stockpile. Again, a loader is used to fill trucks to transport the non-sulphide tailings to the 
co-disposition tailings storage facility. 

17.3 Equipment Sizing and Selection 

The equipment selection was based on the fulfillment of the design criteria. The equipment 
list was prepared, and the equipment was sized based on the design criteria developed, 
flow sheet drawings, the mass balance, and layout considerations. 

Design factors used where: 0 % for comminution equipment, 20 % for most processing 
equipment and 5 % for slurry pumps. 

17.3.1 Crushing 

Ore crushing will be performed by contractors using a mobile crushing plant. The crushing 
plant main equipment is a C150 Jaw Crusher and a CS660 cone crusher. The crushed ore 
is transported via overland conveyor to be stored in a crushed ore stockpile. The crushed 
ore stockpile has a storage capacity of three (3) days, assuming 5 % average ore moisture. 
The mobile crushing plant discharges rocks with a particle size distribution of 80 % less 
than (P80) 97 mm. 

17.3.2 Primary Grinding and Rougher and Scavenger Flotation 

Ore is withdrawn from the bottom of the stockpile using a maximum of four (4) apron 
feeders with variable speed drives. Each feeder has the capacity to provide the SAG mill 
with 100 % throughput rate. 

The SAG mill is 6.71 m in diameter by 4.88 m long with 3,500 kW variable frequency 
drive motor. The SAG mill operates in closed circuit with one (1) double deck vibrating 
screen with top deck screen panel apertures of 8.0 mm and bottom deck screen panel 
apertures of 2.0 mm. The top deck protects the bottom deck from pebble damage. Both 
top deck and bottom deck oversize are returned to the SAG mill for more comminution. 
The screen undersize has a P80 of 0.70 mm and is pumped to ball mill cyclone. 
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The secondary grinding circuit consists of a ball mill in closed circuit with a hydrocyclone 
pack and rougher flotation circuit. The hydrocyclone pack comprising five (5) 570 mm 
cyclones. The cyclone underflow flows into the rougher flotation circuit, this circuit is 
composed of a single mechanical cell with a volume of 43 m3. The rougher flotation 
concentrate goes to the scavenger flotation circuit, while the rougher tailings are pumped 
to the ball mill. The ball mill is 4.3 m in diameter by 6.5 m long with 2,000 kW variable 
frequency drive motor. The cyclone overflow with a P80 of 0.21 mm is pumped to the 
scavenger flotation circuit while the underflow is directed back to the ball mill for further 
grinding. The scavenger flotation circuit is composed of four (4) mechanical flotation cells 
each with a volume of 8.5 m3. 

The SAG mill and vibrating screen circuit design criteria are based on test work and MC-
DRA experience. The variable speed motor and automatic ball addition for the SAG mill 
should create excellent size reduction control. 

The ball mill, cyclone and rougher flotation and scavenger flotation circuit design are 
based on test work and MC-DRA experience. The variable speed motor for the ball mill, 
should control the size reduction and mechanical flotation cells are selected to minimize 
the risk of sanding. 

17.3.3 Primary Cleaning and Secondary Cleaning Circuit 

The primary cleaning circuit consists of one (1) hydrocyclone pack, one (1) polishing mill, 
one (1) flotation column and two (2) mechanical cleaner scavenger flotation cells. 

The combined rougher and scavenger flotation concentrates are dewatered using one (1) 
hydrocyclone pack comprising two (2) 350 mm cyclones. 

A polishing mill is used to scrub the graphite flakes and loosen gangue minerals from the 
graphite surface without reducing flake size. The polishing mill is 5.5 m in diameter by 
9.0 m long, equipped with a 1,300 kW motor. The polishing mill discharge is re-combined 
with the dewatering screen undersize and pumped to the cleaner flotation column. 

The cleaner flotation column is 3.0 m in diameter by 8.0 m high and is aerated using 
spargers. The column concentrate goes to the secondary cleaning circuit. The column 
tailings are pumped to two (2) mechanical cleaner scavenger cells with a volume of 2.8 m3 
each. 

The secondary cleaning circuit consists of one (1) hydrocyclone pack, one (1) vibrating 
screen, one (1) stirred media mill, one (1) flotation column for fines flotation and two (2) 
mechanical cleaner scavenger flotation cells for fines flotation. 

The dewatering cyclone, polishing mill, primary column flotation and cleaner scavenger 
flotation circuit designs are based on test work, supplier input and MC-DRA experience. 
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Column flotation using spargers should reduce graphite flake degradation as compared to 
mechanical cells or cavitation column. Mechanical cells are used as scavenger cells only. 

Concentrate coming from the primary cleaner flotation column is dewatered using one (1) 
hydrocyclone pack comprising of two (2) 350 mm cylones. The cyclone underflow flows 
onto a vibrating screen with 0.18 mm screen panel openings. The screen oversize reports 
to the graphite concentrate thickener while the screen undersize is fed to the stirred media 
mill for fines polishing. 

The stirred media mill is a vertical stirred media mill equipped with a 355 kW motor. This 
mill gently polishes the small graphite flakes to maintain flake integrity. The stirred media 
mill discharge is combined with the cyclone overflow and pumped to the fines cleaner 
column. 

The fines cleaner column is 3.0 m in diameter by 8.0 m high and is aerated using spargers. 
The column concentrate goes to final graphite concentrate while the tailings are pumped 
to two (2) mechanical fines cleaner scavenger cells with a volume of 2.8 m3 each. 

The hydrocyclones, vibrating screen, stirred media mill, fines column flotation and fines 
cleaner scavenger flotation circuit designs are based on test work, supplier input and 
MC-DRA experience. The design aims to minimize graphite degradation while improving 
the graphite grade. 

17.3.4 Graphite Concentrate Dewatering 

The dewatering circuit consist of one (1) high rate concentrate thickener, one (1) pressure 
filter and one (1) dryer. 

The combined graphite concentrate is pumped to the 8.0 m diameter concentrate 
thickener. The thickener overflow is pumped to the process water tank for recirculation of 
process water while the concentrate thickener underflow at 35 % solids is pumped to the 
graphite concentrate holding tank. This tank is 4.0 m diameter × 4.0 m high and has a 
7.5 kW agitator to keep solids in suspension. 

From the holding tank, the concentrate is pumped to the graphite concentrate pressure 
filter. The filter press will have a total filter area of 83.5 m2. The filtrate is re-circulated to 
the graphite concentrate thickener by a filtrate pump. The filter cake at 15 % moisture is 
conveyed to a dryer hopper. 

The dryer hopper evenly distributes the filtered graphite into the dryer. The dryer is an 
electric rotary dryer 1.9 m diameter × 17.0 m long containing electric heaters with a 
2,500 kW capacity. The dryer is complete with bag house and exhaust fan. The dried 
product is pumped using pneumatic conveyance to a bulk graphite holding bin. 
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The concentrate thickener, pressure filter, and dryer circuits designs are based on test 
work, supplier input and MC-DRA experience. 

17.3.5 Graphite Dry Screening and Bagging 

From the bulk graphite holding bin, the dried concentrate is pneumatically transported to 
a distributor that splits the concentrate into two (2) systems of six (6) parallel units with 
27-deck sifters, producing four (4) distinct size fractions. 

The coarse decks have openings of 0.30 mm, then next ones have openings of 0.18 mm. 
The finest decks have openings of 0.10 mm. 

The distinct size fractions are pneumatically transported to the jumbo, the coarse, the 
intermediate, and the fine graphite flake bins. 

If different graphite product sizes are required, sifter panels can be changed in a very short 
time. 

The two (2) bagging systems are semi-automatic systems, each with an automatic 
sampling system for quality control. The bagging systems are equipped with a common 
automatic pallet distributor. The actual super sack filling is automated; the super sack 
positioning is manually accomplished. The filled bags automatically get conveyed down 
a roller conveyor and must then be removed manually by forklift. 

The graphite concentrate dry screening and bagging circuit designs are based on test work, 
supplier input and MC-DRA experience. 

17.3.6 Concentrator Tailings Dewatering 

The tailings from the scavenger, cleaner scavenger and fines cleaner scavenger circuits 
are fed to the concentrator tailings thickener. This is a high rate thickener with a 21-m 
diameter and sits outside the main processing building. The thickener overflow is pumped 
to the process water tank for recirculation of process water. The thickener underflow at 
65 % solids is pumped to the concentrator holding tank and from there it is pumped to the 
tailings processing facility. 

The concentrator tailings thickener design is based on test work, supplier input and MC-
DRA experience. 

17.3.7 Tailings Processing and Tailings Dewatering 

The sulphide removal circuit consists of two (2) mechanical sulphide flotation cells, one 
(1) LIMS, and one (1) MIMS. 

The thickened tailings from the concentrator are pumped to the sulphide flotation circuit. 
This circuit is composed of two (2) mechanical flotation cells with a volume of 160 m3 
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each. The sulphide flotation tailings are directed to two (2) stages of magnetic separation 
while the concentrate reports to the sulphide thickener. 

The sulphide flotation and magnetic separation circuit designs are based on test work, 
supplier input and MC-DRA experience. 

The tailings dewatering circuit is composed of one (1) sulphide thickener, one (1) sulphide 
belt filter, one (1) NAG tailings thickener and two (2) NAG belt filters. 

The combined concentrate from the sulphide flotation and the magnetic separation circuits 
is pumped to a 9-m diameter high rate thickener. The thickener overflow is pumped to the 
tailings area process water tank for recirculation of process water. The thickener 
underflow at 62 % solids is pumped to the sulphide holding tank. This tank is 3.6 m 
diameter × 3.6 m high and has a volume of 34 m³ with an 11.2 kW agitator to keep solids 
in suspension. 

From the holding tank the sulphide concentrate is pumped to the sulphide vacuum belt 
filter. The filter will have a total filter area of 32 m2. The filtrate is re-circulated to the 
sulphide thickener by a filtrate pump. The filter cake at 15 % moisture is conveyed to the 
sulphide stockpile. 

The NAG tailings are the non-magnetics from low intensity magnetic separator which are 
pumped to an 18-m diameter high rate thickener. The thickener overflow is pumped to the 
tailings area process water tank for recirculation of process water. The thickener 
underflow at 65 % solids is pumped to the non-sulphide tailings holding tank. This tank 
is 6.0 m diameter × 6.0 m high and has a volume of 161 m3 with a 22.4 kW agitator to 
keep solids in suspension. 

From the holding tank the non-sulphide tailings are pumped to two (2) belt filters. The 
filters will have a total filter area of 290 m2. The filtrate is re-circulated to the non-sulphide 
tailings thickener by a filtrate pump. The filter cake at 17.5 % moisture is conveyed to the 
non-sulphide tailings stockpile. 

17.3.8 Reagents 

a. Fuel Oil 

Fuel Oil #2 is used as collector for graphite flotation. The fuel oil will be delivered 
by the fuel truck on request from the mill and stored in a 54 m3 double walled tank. 
The expected fuel oil usage is 645 litres per day. The fuel oil will be transferred from 
the storage tank to a one (1) m3 holding tank within each facility for distribution in 
the process. 
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b. Methyl Isobutyl Carbinol  

MIBC is used as the frother for both graphite and sulphide flotation. The MIBC will 
be delivered by tanker truck, which will transfer its contents into the storage tanks at 
the concentrator and the tailings processing facility. Each storage tank has a capacity 
of 54 m3. MIBC will be transferred from the storage tank to a one (1) m3 holding tank 
within each facility for distribution in the process. The bulk shipment of MIBC will 
remove possible container disposal issues. The expected MIBC consumption is 1,035 
litres per day. 

c. Flocculant 

Flocculant is used in the all four (4) thickeners to aid the settling of graphite 
concentrate and tailings. Given the location of the thickeners, two (2) separate 
flocculant mixing systems are required, one for the main processing plant and one for 
the tailings processing area. 

The flocculant requirements at each location are small and therefore 25 kg bags and 
small mixing systems have been selected. The total expected flocculant consumption 
is 260 kg per day. 

d. Potassium Amyl Xanthate  

PAX is used as collector for sulphide flotation. PAX is a very non-selective sulphide 
collector. It will be delivered in bulk bags and stored in pallets at the tailings 
processing plant. The PAX mixing system design is based on the bulk bag size. The 
total expected PAX consumption is 640 kg per day. 

e. Lime 

Lime is not used in the process. Lime will be available to the environmental group in 
case it is required for increasing the alkalinity of site water or retention basins. The 
maximum anticipated lime usage is 270 kg per day. 
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17.4 Utilities 

17.4.1 Concentrator Water Services 

The water consumption is based on concentrator plant nominal water consumption per 
hour. 

a. Fresh Water / Gland Water 

The main fresh water source for the concentrator will be underground water wells. 
The fresh water /gland water system has a separate 3.0 m diameter × 3.0 m high gland 
water tank. The source is fresh water with a flow rate of 21.1 m3/h. 

Table 17.4 summarizes the distribution of fresh water. 

Table 17.4 – Fresh Water Breakdown 

Stream Consumption 
m3/h 

Potable Water Treatment System 0.9 

Process Water Tank 0.0 

Tailings Fresh/Gland Water Tank 5.3 

Fresh/Gland Water Tank 14.9 
 

b. Process Water 

Reclaim Water is recycled back, at a nominal rate of 124 m3/h, from the polishing 
basin. The remainder of the water, 637 m3/h comes from overflow of the concentrate 
and graphite tailings thickener. The process water tank will be 10.5 m diameter × 
10.5 m high with a capacity of 883 m3. 

c. Fire Water 

Fire water comes from the fresh water system. Fresh water will be pumped to a 10.0 m 
diameter × 10.0 m high fire water tank with a capacity of 762 m3. Under normal 
circumstances the flow rate is 0. However, the system can pump water up to 325 m3/h. 

17.4.2 Tailings Processing Facility Water Services 

a. Fresh Water / Gland Water 

The main fresh water source for the concentrator will be underground water wells. 
The fresh water / gland water system has one separate 3.0 m diameter × 3.0 m high 
water tank. The source is fresh water with a flow rate of 5.3 m3/h. 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 197 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

b. Fire Water 

Fresh water in the tailings processing area will be supplied from the concentrator fire 
water tank and stored in the 10.0 m diameter × 10.0 m high fire water tank with a 
capacity of 762 m3. 

c. Process Water 

Overflow water from the sulphide and non-sulphide tailings thickeners will be 
pumped to the tailings area process water tank at a rate of 757 m3/h. The process water 
tank will be 10.5 m diameter × 10.5 m high with a capacity of 883 m3. 

17.4.3 Concentrator Pressurized Air 

a. High Pressure Air 

The concentrator will have two (2) sets of high pressure air compressors. 

Set #1 has two (2) compressors and it is designed for instrument air and plant air. In 
addition, it includes an air dryer and separate instrumentation air receiver. 

Set #2 consists of one (1) air compressor dedicated to the flotation columns. 

b. Low Pressure Air 

The concentrator will have two (2) air blowers for the mechanical flotation cells. 

17.4.4 Tailings Processing Pressurized Air 

a. High Pressure Air 

The tailings facility will have two (2) compressors to supply air for instrumentation 
air and filtration air. The instrument air system includes an air dryer and separate 
instrumentation air receiver. 

b. Low Pressure Air 

The tailings facility will have one (1) air blower for the mechanical flotation cells. 
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18.0 PROJECT INFRASTRUCTURE 

This Section describes infrastructure, buildings, and other facilities such as access road 
and power line, that are required to complement the processing of graphite ore. 

All topographic information for locating the infrastructure was based on a LiDAR 
topographic map survey data that was made available by NMG for the FS. 

Additional geotechnical investigations will need to be performed prior to detailed 
engineering to confirm civil design criteria related to the foundation requirements of mills, 
process plant, de-sulphurization plant, co-disposition storage area, ditches, collecting 
basins, and other infrastructure such as the crushed ore storage area, tailings storage 
buildings and electrical substation. 

An overall general site layout and access is shown on Figure 18.1 and Figure 18.2 shows 
the concentrator processing plant. 

The Project infrastructure includes the 120 kV electrical power line, the main access road 
and site roads, general site works, site electrical distribution and communication, site fire 
protection, fresh water, potable water and sewage treatment, auxiliary buildings, tailings 
and water management facilities. 
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Figure 18.1 – Overall General Site Layout and Access 
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Figure 18.2 – Processing Plant 
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18.1 Power Line Main Substation and Electrical Distribution  

The premise considered is that the electrical power for the Matawinie Mine will be 
supplied by Hydro-Québec through a new 120 kV transmission line. This line, which will 
feed a new outdoor mine substation, is expected to be connected to Hydro-Québec’s 
nearest station, Poste Provost. The power line will be dedicated to the Project and will 
allow for possible future secondary transformation of the graphite. 

From Poste Provost, the 120 kV power line will be built by Hydro-Québec such that it 
ultimately joins a new 735 kV power line corridor that will run just south of the mine 
property limits, before arriving at the mine substation. This new 735 kV power line 
corridor is currently being built by Hydro-Québec and is located adjacent to another 
existing 735 kV corridor. 

The power line has changed from the Pre-Feasibility Study in that the mine has been 
designed to be all-electric thereby increasing the power requirements, and the production 
has doubled from 52,000 tonnes to 100,000 tonnes annually. This increase in power 
demand has resulted in having to increase the power supply voltage from 34.5 kV to 120 
kV. 

The 15 kV main switchgear will be located indoors in a pre-fabricated electrical room and, 
by feeding to downstream step-down distribution transformers, will provide power to: 

 One (1) 15 kV power factor correction unit located near the substation area, via 
cable ducts and trays; 

 Two (2) 4.16 kV and/or 600 V pre-fabricated electrical rooms near the concentrator 
building to power loads within, via cable trays: 

 A feeder from one of these electrical rooms will be the origin of an 
overhead 13.8 kV line going to the water treatment plant; 

 A feeder from one of these electrical rooms will be the origin of a 600 V 
cable (installed on wooden posts) going to the guard house and parking lot; 

 One (1) 600 V pre-fabricated electrical room in the open pit for providing power to 
the in-pit crushers, via an overhead 13.8 kV line; 

 One (1) 600 V pre-fabricated electrical room will be located on the west-side co-
disposal area to provide power to electrically-cabled mobile equipment, via an 
overhead 13.8 kV line. This electrical room will be relocated as the co-disposal area 
progresses; 

 One (1) 600 V pre-fabricated electrical room will be located beside the de-
sulphurization plant (which will also be used to feed the garage area and a 480 V 
Electric Vehicle (“EV”) charging station in the NAG stockpile area) via a 13.8 kV 
cable tray network; 
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 Two (2) 4.16 kV pre-fabricated electrical rooms will be situated in the open pit for 
providing power to electrically-cabled mobile equipment and dewatering pumps, 
via an overhead 13.8 kV line running alongside the mine access road and long 
distance conveyors; 

 Three (3) 480 V mobile EV charging stations will also be situated in the open pit; 
 One (1) 480 V mobile EV charging station will be located in the west-side co-

disposal area; 
 Three (3) 600 V overland conveyor drive stations will be located in each of the three 

(3) transfer towers along the east-side of the pit, connected to the overhead 13.8 kV 
line feeding the open pit electrical rooms. 

Two (2) main branches of overhead 13.8 kV lines on wooden posts will be used for 
electrical distribution from the 15 kV main switchgear to service other areas of the mine. 
One (1) main branch will run across to the west-side co-disposal area, and the other main 
branch will run south alongside the eastern edge of the pit to supply power to the open pit 
and the water treatment plant. 

The branch running south will be gradually dismantled as the exploitation face progresses 
northwards and as the pit gets progressively backfilled. By Year 8, the branch running 
south will have been completely dismantled and a branch running north to the other end 
of the pit will be constructed. 

Prior to the dismantling of the overhead line, a new 13.8 kV overhead distribution line 
will be built in Year 7 connecting the main substation to the water treatment plant to the 
south. 

Also in Year 8, the wooden posts running across to the co-disposal area will be dismantled 
and the retained line will be re-installed on structures installed on each side of the pit. The 
line is required to continue feeding the water basin pumps located in the BC-1 and BC-2 
area. 

18.2 Battery Charger 

The 125 VDC system specified for medium-voltage (4.16 kV and 13.8 kV) and high-
voltage (120 kV) equipment control and protection systems will consist of battery banks 
and chargers, which will be installed in a clean, well-ventilated electrical room. The 
battery banks have been designed for 8 hours discharge time and 10-hour recharge time. 
Batteries will be of the valve-regulated lead-acid (“VRLA”) low-maintenance type. 

18.3 Power Requirements  

The mine will be an all-electric operation (excluding the emergency power supply), 
including ore extraction and hauling. The total power demand is estimated at 29 MW with 
17.2 MW for the main process. The remaining power is required to service the EV 
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charging stations, mechanical shop, laboratory, offices, electrical rooms, cold warehouse, 
guard house, heating of the concentrator as well as losses in transformers and feeders. The 
process power demand was estimated based on data from the mechanical equipment list 
prepared for the Project. A breakdown by area is presented in Table 18.1. 

Power for the shovels, drills and bulldozers will be provided by electric cable, fed by two 
(2) 4.16 kV pre-fabricated mobile electrical rooms. These electrical rooms will be moved 
in the pit as required by development of exploitation. 

The remaining heavy vehicles will be powered by batteries which will be charged by five 
(5) 600 kW mobile EV charging stations. Three (3) such stations will be located in the 
open pit, one (1) in the west-side co-disposal area and one (1) at the NAG stockpile. With 
the exception of the one charging station located at the NAG stockpile, all other charging 
stations will be moved as required by development of exploitation. 

In addition, six (6) standalone standard 50 kW charging stations, dedicated for smaller 
battery-electric vehicles (e.g. pickup trucks), have been designated for the garage area. 

Table 18.1 – Project Power Requirements 

Process 
Area Description 

Power Demand 
Requirements 

(kW) 

1100 Primary Crushing Circuit 1,645 
1200 Grinding and Rougher Flotation Circuits 6,367 
1300 Polishing and Cleaner Flotation Circuits 1,801 
1400 Concentrator Tailings Dewatering Circuit 192 
1500 Graphite Concentrate Dewatering Circuit 2,839 
1600 Graphite Concentrate Dewatering Circuit 353 
1700 Tailings Circuit 1,989 
1800 Reagents Systems 49 
1900 Concentrator Utilities Systems 1,935 

 Total Process Power*  17,170 
 Auxiliary systems (HVAC and lighting) 5,817 

 EV-Charging systems and power supply for the 
electrical equipment 6,066 

Total General Process and Services ** 29,053 
Notes:  
* This total Process Power (kW) is based on operation power from the mechanical load list;  
**  Loading and power factors are not considered.   
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18.4 Emergency Power Supply – Mine Area 

An emergency power system has been provided as a standby source of power to feed 
critical process loads and essential services (e.g. low voltage (< 1 kV) system control, 
emergency and exit lighting) in the event of power loss from the power grid.  

The standby power source consists of one (1) diesel generator (1.5 MW, 13.8 kV, 
PF = 0.8) located in the vicinity of the main substation electrical room 210-ER-001. 

18.5 Main Access Road and Site Roads 

18.5.1 Main Access Road 

Throughout the Pre-Feasibility Study and the Feasibility Study phases, a number of 
options were evaluated to determine the optimal routing for the main access to the plant 
site. The retained main access road commences at the existing Chemin Matawin East, 
crosses public land and then generally follows the existing trails to the Project site. There 
are slight deviations to suit the maximum gradient of eight (8) % and to avoid creeks and 
rivers, if possible.  

The design of the main access road considers a Class 1 road as per the Ministère des 
Ressources Naturelles du Québec classification. The main access road work will be 
designed at 8.5 m wide with ditches on both sides and estimated at 10.5 km long from the 
existing road network to the main gate. A parking lot for workers and visitors is located 
outside the main property with access through the main gate. 

Access through the main gate will require communication with the plant security, located 
in the process plant, who will then remotely activate the main gate to permit entry to the 
Project site. Access cameras will be provided at the main gate for visual confirmation of 
vehicles and personnel desiring access to the Project site.  

18.5.2 Service Roads 

Service roads cover access from the main gate to the process areas and the raw material 
stockpile, roads from the plant area to the co-disposition area, from the mine area to the 
water treatment plant, and from the water treatment plant to the process area. Other service 
roads, such as the continuation of the co-disposition roads and connecting roads from 
existing basins to new basins, will be provided as the mine develops from the south to the 
north and will maintain the same specifications as the initial service roads. 

In general, the roads will be designed to be 6 m wide to support vehicles not designated 
as mine vehicles. The roads, therefore, will be used by light trucks and pick-ups only. The 
road from the water treatment plant will be designed at 8.5 m wide to allow for the addition 
of a reclaim water line from the polishing basin to the process plant and for a 13.8 kV 
power line from the main substation to the water treatment plant. 
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Roads servicing any explosives plant or storage or any off-site requirements, have not 
been included in this FS. 

18.5.3 Mine Service Roads 

The mine service roads will be 18 m wide to support the use of 40-tonne trucks (3 times 
operating width) moving the dry tailings material from the tailings storage domes to the 
co-disposition areas and providing access from the mine operations to the mine repair 
shop located at the plant.  

The mine service road from the mine operations to the mine repair shop will be designed 
at 27 m wide to allow for the 13.8 kV power line from the main substation to the mine pit 
and for the overland conveyors and transfer towers required to move the material from the 
pit to the ore storage facility. 

A new mine road will be constructed at Year 12 from the plant area to the north pit. The 
mine road will also be 27 m wide to include allowances for a new 13.8 kV line and 
overland conveyor. 

18.6 Surface Water Management 

18.6.1 Design Criteria 

The design criteria for surface water management are based on the Mining Industry 
Directive 019 published by the MDDEP in March 2012. For the Project, all the surface 
water collecting basins, pumping stations and treated water outfall are designed to manage 
the spring runoff which is a combination of a 1:100-year snowpack depth melting over a 
30-day period and a 1:2,000-year 24-hour rainfall event, in accordance with the Directive 
019 guidelines. Ditches are designed to convey a 1:100-year flood event with additional 
0.3 m of freeboard. Environmental weather data to generate hydrological data for the 
NMG Project were taken from the closest weather station of Saint-Michel-des-Saints 
located 6 km north of the Project. 

18.6.2 Water Management Design 

The mine water management plan (“WMP”) addresses the surface runoff and the process 
water that are to be collected from the industrial areas including the open pit, the 
overburden/topsoil stockpiles and CSF facilities of the mine site. This water, contact 
water, is to be collected through a series of 17 collection ditches that will discharge into 
collection basins. These collecting basins are interconnected to a main collection basin 
(“BC”) by a pumping system (pumping stations and piping lines) and from there to a 
treatment system. Two (2) diversion ditches are placed to divert clean water (non-contact) 
into the environment. 
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As part of the Project, the BC will be designed to provide an area to allow the settling of 
suspended solids prior to water treatment at the water treatment plant (“WTP”). The WTP 
will be designed to remove residual suspended solids and dissolved metal ions that are 
potentially leachable from the tailings or waste rocks. Treated water from the WTP will 
be discharged into a polishing basin. A portion of the treated water will be reused in the 
mineral processing plant and the remaining water will be discharged into the environment. 
The discharge point of the final effluent is the ruisseau à l’eau morte located south of the 
mine site. Pit dewatering will be carried out throughout the mine life. 

Progressive reclamation and revegetation of the co-disposal areas will be carried out 
during mining operations to improve surface runoff and seepage water quality during 
mining operations. 

NMG will prioritize reusing and recycling treated water in the process water make-up to 
minimize fresh water intake from fresh water wells. It should be mentioned that the 
suspended solids collected in the basins and the sludge generated in the WTP will be 
managed on-site and co-disposed with the tailings.  

A conceptual water flow diagram which corresponds to the WMP is shown in Figure 18.3. 
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Figure 18.3 – Water Flow Diagram for NMG Project 
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18.6.3 Water Management Facilities by Project Phase  

The development of the WMP for the Matawinie Project is divided into three (3) distinct 
phases as the drainage area increases with the mine development: 

 Phase A: Based on the deposition plan layout of the facility from Year 0 to Year 5. 
 Phase B1: Based on the deposition plan layout of the facility from Year 6 to Year 

15. 
 Phase B2: Based on the deposition plan layout of the facility from Year 16 to Year 

26. 

For each phase, the water management infrastructure (i.e. basins and pumping 
requirement) is sized based on the required volume of surface runoff to manage, which 
varies based on the size and development of the co-disposal facilities and the mine pit. By 
the end of the project, a total of four (4) new water collection basins are required to manage 
the surface runoff on the Project. The basins, ditches, pumping stations and pipelines for 
each phase of the project are illustrated in Figure 18.4 to Figure 18.6. For all phases, the 
pumping stations will be designed with sufficient redundancy and flexibility for 
maintenance.  

In the water management Phase A (Years 0 to 5), due to the small catchment area 
influenced by mining activities, three (3) collecting basins (BC-1, BC-2, and BC), one (1) 
polishing basin (BP) and adjacent ditches need to be built. With the increase of the surface 
drainage area, a second portion of the collecting basin (BC) will be excavated in the 
beginning of Phase B1. Around Year 7, another basin (BC-4) will be integrated in the 
water management Phases B1 (Years 6 to 15) and B2 (Years 16 to 26). Furthermore, 
around Year 7 the treatment capacity of the WTP will be increased in order to manage the 
higher volumes of surface water runoff. 
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Figure 18.4 – Water Management Infrastructure for Phase 1 (Years 0 - 5) 
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Figure 18.5 – Water Management Infrastructure for Phase 2 (Years 6 – 15) 
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Figure 18.6 – Water Management Infrastructure for Phase 3 (Years 16 – 26) 
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18.6.4 Additional Requirements and Plans for Water Treatment 

The following additional information is required to address project design refinements and 
confirm the assumptions made in water treatment: 

 Collect surface water and process water quality data from laboratory tests and the 
demonstration project; 

 Perform experimental leaching cell monitoring on site and gather water quality data; 
 Optimize water recirculation within the mineral process plant and the mine in the 

aim of minimizing fresh water intake; 
 Complete detailed engineering design for the water treatment facility and the final 

effluent outfall. 

18.7 Camp Site Accommodations 

Considering the close proximity of the town of Saint-Michel-des-Saints and other 
communities, no permanent camp has been provided for the Project. It is expected the 
nearby towns will provide some of the work force and all of the housing to the employees. 

18.8 Site Buildings 

18.8.1 Processing Plant Area 

The processing plant area is located East of the open pit. The site is approximately 250 m 
by 400 m and slightly slopes towards the south. The area is excavated and backfilled to a 
starting level of 544 m. The access road reaches the site from the North-West and the mine 
service road rims the pit on the East side and the service road to the water treatment plant 
is further East from the pit (See Figure 18.1). Since the plant area is sloped, diversion and 
collecting ditches direct the surface water away from the plant to collector points (See 
Section 18.6 for further details). 

18.8.2 Transfer Towers 

The transfer towers supporting the overland conveying system are conventional design 
build facilities, uninsulated, with access for the incoming and outgoing conveyors and 
maintenance doors. With the addition of the Weba type chutes, there is no allowance for 
dust collection systems.  

Overland conveyors will be sitting aboveground on pedestals with allowances for 
walkways when rising to the transfer towers. The conveyors will have covers over the 
belting to minimize the effects of snow, rain and wind. 

The dimensions of the transfer buildings are 10 m wide by 10 m long and 12 m high to 
suit the complexity of the Weba type chute arrangement. 
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18.8.3 Crushed Ore Storage Dome 

The crushed ore from the semi-mobile crusher(s) will be stored in a Norseman type dome 
or approved equivalent. The stockpile height at full capacity will be 15.7 m.  The dome 
dimensions are 42.6 m wide by 91.6 m long. The storage dome walls will rest on pre-
fabricated concrete foundations. The storage dome will be uninsulated. 

The storage area will be on a concrete slab on grade to prevent spillage. Truck doors will 
be positioned at each end to allow for a loader to assist feeding the apron feeders when 
the stockpile volume is low. The crushed ore will be reclaimed via four (4) apron feeders 
located under the stockpile in a concrete reclaim tunnel. The inside dimensions of the 
concrete tunnel are 7.0 m wide by 34.3 m long by 6.7 m high. 

The transition from the concrete tunnel to grade is by AIL type corrugated multiplates, 
one (1) for the SAG mill feed conveyor and one (1) as an emergency exit. 

18.8.4 Concentrator Building 

The concentrator building is a conventional ore processing type insulated building. Figure 
18.7 shows the main process equipment inside the concentrator building. The concentrator 
building houses the grinding area on the West side of the building, the flotation area and 
regrind area in the center, the graphite concentrate thickening and filtering area on the 
east-center side, the concentrate dryer and the bagging system on the east side of the 
building and the load out section on the southeast corner. 

Provisions were made in the design to isolate the dried graphite concentrate area in order 
to ensure effective graphite dust control and venting. A solid block wall separates the 
loading area with the main plant area. 

Two (2) electrical rooms are provided in the design and are located adjacent to the 
concentrator. Another electrical room containing the VFD’s for the mills is located on the 
exterior West side of the concentrator next to the SAG mill area. Mechanical and electrical 
maintenance shops are located on the ground floor in the filter press area. 

The concentrator building has been designed to be 48.8 m wide by 91.4 m long and 27 m 
high 

18.8.5 De-Sulphurization Plant 

The de-sulphurization plant is located adjacent to and south of the process plant. The 
tailings plant houses the equipment to separate and filter the NAG and the PAG. The 
equipment includes mainly flotation equipment, magnetic separators, tanks, conveyors, 
and filter presses. Figure 18.8 shows the de-sulphurization plant and NAG and PAG 
storage layout. 
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The de-sulphurization plant is a Norseman type dome structure measuring 42.6 m wide 
by 77.2 m long. The dome is insulated due to the water processing involved in the filtering 
process. The dome walls sit on pre-fabricated concrete walls with closed end walls with 
conveyor openings on each end. 

Due to its close proximity to the process plant, there is no provision for offices, storage, 
washrooms or lunchrooms in the de-sulphurization plant area. 
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Figure 18.7 – Concentrator Plant – First Floor and Operating Floors 
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Figure 18.8 – De-Sulphurization Plant and NAG and PAG Storage Layout 
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18.8.6 NAG and PAG Storage 

Both the NAG and PAG storage buildings will be Norseman type dome structures with 
allowance for material to be reclaimed by loader and truck. Both domes will be 
uninsulated and fully enclosed with end walls with one truck entrance in each of the domes 
for 40-tonne trucks. 

The NAG dome will be 51.8 m wide by 70.5 m long and the PAG dome will be 31.4 m 
wide by 41.3 m wide. Each dome wall will sit on pre-fabricated concrete foundations. The 
PAG storage will have a concrete floor sloped to a catch basin to retain the PAG effluent. 

18.8.7 Office Complex 

Provision has been made for administration offices on the fourth floor of the concentrator 
building. Provision has also been made for a first aid station as well as a conference room 
and a lunchroom for employees. The senior management staff will have offices located in 
Saint Michel-des-Saints. 

The employee’s changing room and cafeteria are located on the third and fourth floors of 
the building above the compressor room.  

18.8.8 Mine Equipment Maintenance Building 

The mining contractor whom will be responsible to provide ore to the crusher will also 
provide for the mine equipment maintenance building. Facilities provided consist 
typically of a light structure building that will provide maintenance bays to accommodate 
the largest mining equipment.  

18.8.9 Product Warehousing 

Storage space is allocated for in the drying/bagging area of the plant to store 1-tonne bags. 

18.8.10 Cold Warehouse 

The cold warehouse will be located near the concentrator in an uninsulated dome structure 
approximately 20 m wide by 60 m long. The warehouse will be configured to store parts 
and materials not susceptible to cold conditions on shelves, and lighting to maintain an 
inventory of spares for equipment. The mining operator will maintain his own supply of 
spare parts for the mining operation. 

18.8.11 Dry – Change House 

Provision for a change house area is provided on the third and fourth floors of the 
concentrator above the compressor room and laboratory. It has a floor space of 216 m² 
and includes showers and changing rooms, which will be ventilated. It will be able to 
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accommodate up to 64 employees of the concentrator. A direct access to the lunchroom 
also located on the same floor is provided. 

18.9 Site Services 

18.9.1 Potable Water Treatment 

Provision is made for a potable water treatment based on ultra-filtration membrane system 
to provide service water for the employees. 

18.9.2 Sanitary Waste Water Treatment 

One (1) sanitary waste water treatment system will be provided for the concentrator, 
designed for a maximum of about 100 people. No other sanitary waste water treatment 
system is required for the site. 

Provision is made for a modular-type sanitary waste water treatment unit using a Rotating 
Biological Contactor (“RBC”) type process. Sanitary and shower waste water are 
collected via underground piping and discharged into these modularized sanitary waste 
water treatment units. Sludge will need to be removed about twice a year by a local 
contractor. 

18.9.3 Fuel Storage and Fueling Station 

There will be no requirement for the storage of fuel oil other than for the process which 
will be stored in day tanks. Delivery of fuel will be supplied from the town. 

18.9.4 Site Fire Protection 

A fire protection loop is planned around the process facilities area to distribute fire 
protection water to different buildings located within the site pad area. The process 
facilities will be equipped with sprinkler systems where and as required. One (1) electric 
fire protection pump, one (1) diesel fixed pump, and one (1) jockey pump are included. 

18.10 Electrical and Communications 

18.10.1 MV and LV Distribution Levels, Systems Grounding and Load Ranges 

The proposed distribution voltage levels for equipment and the type of motors are defined 
as indicated in the table below. Detailed engineering during the main project phase shall 
follow the CSA M421 “Use of Electricity in Mines” standard.   
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Table 18.2 – Voltage and Loads 

Voltage  Grounding Loads 

13.8 kV, 3-Phase, 3 W LRG (400 A) MV main distribution 

4.16 kV, 3-Phase, 3 W LRG (100 A) MV distribution 
Fixed speed and variable speed motors 5 kV 

600 V, 3-Phase, 3 W HRG (5 A) Fixed speed and variable speed motors 575 V 
Process loads no larger than 600 kW 

600/347 V, 3-Phase, 4 W Solidly Grounded 
Large HVAC 
Lighting in Process Area 
Welding receptacles 

208/120 V, 3-Phase, 4 W 
or 120V, 1-Phase Solidly Grounded 

Small motors 115 V 
Lighting in Buildings and Small HVAC 
Small loads up to 6 kW 

18.10.2 Hazardous Locations 

The graphite concentrate and bagging system areas related to the dry screening equipment 
and the area around the graphite concentrate dryer is classified as a hazardous Class II, 
Division 2, Group F area. These areas are located in the concentrator building and 
separated from the rest of the building by an explosion-proof and fire-rated wall. 

The electrical equipment enclosures will be rated NEMA 7 and NEMA, 9 and the motor 
enclosures will be as per Explosion Proof, Class II, Division 2, Group F. 

The luminaries, receptacles, cable trays, cables and the electrical installation will conform 
to the rules of the Canadian Electrical Code, Section 18-Hazardous Locations. 

18.10.3 Emergency Power 

A 1.5 MW diesel generator will start automatically once the main 120 kV source is lost. 
The control system will shed loads, keeping only the critical process and services loads 
engaged. 

The UPS system has been specified for 30-minute operation of the critical loads such as 
the LV control system. The 125 VDC Battery and chargers will be designed for 8 hours of 
discharge for the MV and HV system control and protection. 

The telecommunications system will be provided with embedded batteries in order to 
ensure emergency communications during a shutdown of the power line. 

18.10.4 Electrical Rooms 

The main electrical equipment will be installed in eight (8) electrical rooms. The electrical 
rooms will be pre-fabricated insulated units with necessary HVAC systems. Permanent 
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electrical rooms will be located above ground and movable electrical rooms will be fixed 
on skids. 

The main substation electrical room 210-ER-001 will be a walk-in outdoor type, located 
within the main switchyard fence, housing the 13.8 kV distribution switchgears, 
protection control and HQ metering panels.  

Electrical rooms 501-ER-001 and 501-ER-002 will be located adjacent to the vicinity of 
the concentrator, and will feed power to the concentrator plant via overhead cable trays.  

Electrical room 100-ER-001 will be located in the mine pit in the crusher area, housing 
the low-voltage equipment which will feed the semi-mobile crusher(s).  

Electrical rooms 100-ER-002 and 100-ER-003 will be identical in design, housing 
4.16 kV switchgears to feed in-pit mobile equipment such as electrically-cabled drills, 
shovels, bulldozers in addition to local auxiliary services. These electrical rooms will be 
moved as required depending on the stage of mining development. 

Electrical room 800-ER-001 will be located adjacent to the de-sulphurization plant area 
and will feed the equipment in the plant. 

Electrical room 970-ER-001 will be located on the west-side co-disposal area and will 
feed the pumps and bulldozers in the vicinity. This electrical room will be moved as 
required depending on the stage of mining development. 

18.10.5 Motors and Starting Methods 

All the motors are induction motors, high efficiency or premium efficiency. A starting 
method is selected depending on the motor size, on the type of starting torque, on the 
process needs (fixed speed or variable speed) but also on the grid reliability and on the 
starter cost. The retained starting methods are: 

 Direct-on-line (“DOL”) starting is the most common method. The advantage is that 
it is simple, reliable and less expensive. The disadvantage is that the starting line 
current is five to six (5 to 6) times rated current. The DOL method is used for all 
low voltage motors, fixed speed applications. 

 The Variable Frequency Drives (“VFD”) enables low starting currents because the 
motor can produce the required torque at the rated current from zero to full speed. 
The VFD start provides smooth, step-less acceleration of motor and load while 
controlling inrush current and the starting torque. As a voltage regulator, they can 
be used to control the stopping of the process. 
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18.10.6 Power Factor Correction and Harmonics Filters 

Hydro-Québec’s requirements concerning the connection to the power grid obligates the 
Project to maintain the overall power factor at 0.95 or higher. Harmonics must, therefore, 
be under the limits of all Hydro-Québec requirements. 

Two (2) 4.5 MVAR three-step power factor correction units (“PFC”), synchronized to the 
4.8th harmonic, have been specified and will be installed beside the main 13.8 kV 
substation area.  

The equipment that may generate harmonics are the VFDs used for the process equipment 
that demand variable speed while in operation. In addition, some of the heaters, controlled 
by silicon-controlled resistors (“SCR”) may also generate harmonics. Specifications of 
the above-mentioned PFC were made on the assumption that all medium-voltage VFDs 
will be of low harmonic design. 

To reduce the harmonic limits, the medium-voltage VFDs supplying the SAG, Ball and 
Polishing mills will be of the Very Low Harmonics type (active front-end or minimum 24 
pulses). 

18.10.7 Grounding 

For grounding systems, the neutral of the main substation power transformer and the 
neutrals of the distribution transformers will be resistance-grounded to provide better 
protection for equipment and personnel, and limit damage due to arcing faults. 

For equipment grounding, a grounding system, consisting of a network of copper 
conductors, will be provided for each process building and substation. The ground 
conductors will run externally around each building with taps thermo-welded to every 
other column. The individual ground grids will be tied together with interconnecting 
ground cables. 

All major electrical equipment such as transformers, switchgears, large motors, motor 
controllers, cable tray systems, water and fuel tanks and substation fencing will be 
individually connected to the ground network from two (2) points. 

The grounding system will be designed to limit the overall resistance to ground to four 
ohms (4 Ω) or less. 

A separate ground bus in electrical rooms and/or control room will be dedicated to 
instrumentation cables and equipment grounding. This ground bus shall be connected to 
an isolated grounding system and insulated from the main plant ground. An insulated 
green ground wire will run to the instrumentation equipment ground studs to ensure 
instrument grounding system integrity. The instrument ground bus will be connected to 
the main plant grounding system. 
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18.10.8 Cables and Cable Trays 

The power cables will consist of single (1) conductor or three (3) copper conductors, 
XLPE-insulated, with aluminum or steel armor, PVC-sheathed and rated for 90 °C. 

Cable trays will be ladder-type and made of galvanized steel. Cable trays for instrument 
cables will have a separated section. For cables of different voltage ratings, either separate 
trays will be provided or separating barriers will be installed if they lie in the same tray. 

18.10.9 Lighting and Small Power 

The necessary illumination levels will be provided for all areas as per the lighting 
specification prepared for the FS, in accordance with the Mining Code.  

Process areas with high headroom (higher than 3 metres) will be lit by LED fixtures. Other 
internal areas of the plant (e.g. process areas that are less than three (3) metres high, 
offices, electrical and control rooms) will be lit by LED lamps as well. 

Outdoor areas (e.g. exterior of process buildings, roads and parking lot) will be lit by LED 
roadway lighting fixtures and floodlights installed on wooden poles and structures. 

Other areas such as process working zones, control and electrical rooms will be fitted with 
rapid restarting fixtures to provide partial or full illumination after voltage dips or normal 
power failure. 

To permit movement of personnel during a power failure or an emergency situation, all 
areas will be fitted with individual battery pack units located near passages, stairwells and 
exits. The exit lights will have built-in batteries and energy-efficient lights; the modules 
will be located near the exits. 

The lighting system and receptacle power will be fed by 120 / 240 V dry-type transformers 
and panel boards located in electrical rooms. 

Lighting in the process and production areas will be switched from panel boards. Outdoor 
lighting will be controlled by photocells or timers. 

Welding/power outlets will be installed at appropriate locations for supplying power to 
portable welders and similar loads. 

18.10.10 Electrical Equipment Specifications 

The characteristics of major electrical equipment were based on developed design criteria 
and then applied to the mechanical equipment list to generate documents such as electrical 
single-line diagrams (“SLD”), equipment datasheets and specifications. These datasheets 
and specifications were then sent to qualified suppliers in order to obtain budgetary 
quotations. 
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18.11 Automation 

18.11.1 Control System Philosophy 

The block diagram shown in Figure 18.8 shows the various levels of communication 
within the control system. It should be noted that, for this Project, all communications 
have been specified to be via Ethernet. 

Figure 18.9 – Communication Block Diagram 

 
 

The instruments and hardwired signals will be wired to the control system using remote 
junction box style cabinets situated throughout the process. The remote input/output (I/O) 
cabinets will be connected to the controller via a fibre optic Ethernet loop. The controllers 
will connect to the system servers via Ethernet switches installed in the control room. 

Two (2) controllers have been specified for this Project; one for the concentrator process 
plant, and the other for the de-sulphurization plant. Both controllers will be located in the 
control room. No redundant controllers have been specified. 

All the soft I/Os, such as the signals/commands from the smart electrical equipment or 
skid controls, will be linked to the controllers via a communication bus such as 
PROFINET or Modbus TCP. 
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18.11.2 Process Control System Input / Output (I/O) Count 

The I/O count was based on the piping and instrumentation diagrams (“P&ID”).  and is 
presented in Table 18.3. 

Table 18.3 – Input-Output Summary 

Area AI AO DI DO VFD/MCU MCU 
Concentrator 224 64 1520 560 40 160 
De-sulphurization plant 128 4 704 384 20 80 
Note: Allowance is made or 6 to 8 soft I/Os per VFD and 4 to 5 soft I/Os per MCU. 

 

Table 18.4 lists the remote I/Os to be connected to the de-sulphurization controller. 

Table 18.4 – Input-Output in De-Sulphurization Controller 

Area AI AO DI DO MCU 
Pit 2 0 10 0 3 
Tailings 2 0 5 5 3 
Garage 0 0 5 0 0 
110-CVO-1010 0 0 10 0 3 
110-CVO-1020 0 0 10 0 3 
110-CVO-1030 0 0 10 0 3 
100-ER-001 0 0 9 3 3 
100-ER-02 0 0 9 3 3 
100-ER-03 0 0 9 3 3 
Water Treatment 0 0 9 3 4 
Generator 0 0 13 3 0 
Note: Allowance is made for 4 to 5 soft I/Os per MCU. 

For the FS, 20 % spare I/O capacity has been considered in the design. 

18.11.3 Local Control System and Instruments 

One (1) local control panel will be provided for each motor or process group of motors. 
The associated I/Os (stop/start/remote/local) will be hardwired to the I/O cabinets. The 
control system will then be responsible for relaying start/stop commands to the respective 
cells in the smart Motor Control Centres (“MCC”). 

18.11.4 Fibre Optic Network 

Within the control room, the servers, workstations and controllers will be connected using 
a Star topology. The fibre optic I/O network is a loop starting with the server in the control 

1 1 1 1 1 1 1 
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room and connected to the nodes of the network using switches and coming back to the 
control room.  

18.11.5 System Server / Software 

ABB’s System 800xA will be used as the control system platform. System 800xA is based 
on a Client/Server architecture. Server applications presented in the block diagram above 
are loaded into servers configured in a Virtual environment. Operator clients will also be 
loaded onto servers and will connect to Thin clients using Remote Desktop Services 
(“RDS”). 

18.11.6 Site Telecommunications 

The wireless communication system will provide service coverage to: 

 Plant operation area (outdoor); 
 Concentrator building (indoor); 
 Entrance gate (indoor/outdoor); 
 Mine operation area (outdoor). 

The solution will be based on a broadband mesh communication network based on 
802.11n (license-free) dual band. Routers/Access Points density shall be such that 
continuous connectivity service would be provided to low RF output power devices like 
VoIP phones, laptops and other personal devices. 

Based on the design, there will be a number of Gateways connected to existing fibre or 
copper Ethernet backhaul network infrastructure, and Nodes that will connect to the 
gateways wirelessly and extend the service coverage area. 

There will be a single “carrier class” Network Management System (“NMS”) to 
configure, manage and control all routers of the network. It will be installed in the control 
room in the concentrator building. 

The broadband wireless mesh network will be capable of operation without relying on 
NMS operation (“controller-less” network architecture). 

18.11.7 Telecommunication Network and Mobile Radio System 

The broadband wireless solution shall be capable of supporting multiple concurrent 
applications with various levels of priority including traffic segmentation and VLAN, for 
example. The main applications that will be supported are: 

 WiFi unwired remote access to the internet & company intranet; 
 SCADA (mobile and stationary) and telemetry; 
 Voice-over-IP (VoIP) telephony (IP PBX phone system); 
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 Camera and security system; 
 Other applications as needed in the project, such as Access Control, RTLS (Real 

Time Location Service). 

During construction, a mobile radio system will be used for communication between 
workers and staff. However, after completion of mine construction, communications will 
switch over to the Wi-Fi based VoIP telephony system. Aside from the communications 
equipment deployed outdoors or in the process areas, the key infrastructure, such as 
servers, will be housed in the control room in the concentrator building. 

Figure 18.10 – High Level Architecture of the Wireless Network 

 

18.11.8 Location of Devices 

The diagrams below show the locations of wireless devices and the Wi-Fi coverage across 
the different areas of the mine. For the first nine (9) years of operation, coverage of the 
open pit will be limited to the co-disposal areas and the southern half of the pit. In Year 
8, additional equipment will start to be installed in the north to allow for coverage in that 
area after Year 9. 
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Figure 18.11 – Outdoor Plant Coverage 

 

Figure 18.12 – Concentrator Building 
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Figure 18.13 – Pit Network Coverage Year 0 to Year 9 

 
 

Figure 18.14 – Pit Network Coverage Year 10 to Year 26 
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Figure 18.15 – Broadband Communication to Video Cameras not on the Fibre 
Network 

 

18.11.9 Camera and Security System 

The Broadband Wireless Mesh Network will support high-definition camera connectivity 
to the fibre backhaul via dedicated PtP links while providing WiFi access and mesh 
network redundancy. 

18.12 Tailings and Waste Rock Storage Facility 

Geochemical testing carried out on the tailings at the NMG Project shows that the tailings 
are PAG. The concentrator tailings are initially thickened for process water recovery and 
then pumped to the tailings treatment plant. The concentrator tailings are de-sulphurized 
in the tailings treatment plant by sulphide flotation and magnetic separation to produce 
NAG and PAG tailings. Tailings and waste rocks will be backfilled in the mine pit when 
access is available during the mining operations.  

During Years 0-5, tailings and waste rocks will be managed in a co-disposal stockpile 
close to the open pit. Materials will be arranged in co-disposition cells to ensure the 
geotechnical and geochemical short and long-term stability of the stockpile. The 
combination of co-disposal pile and backfill is designed to manage all the waste materials 
produced in the 26-Year mine plan while minimizing the total footprint of the Project. 

18.12.1 Design Criteria 

The co-disposal areas were designed using the following parameters: 

 Tailings dry density of 1.63 t/m3 for the NAG tailings and 1.97 t/m3 for the PAG 
tailings; 

 Waste rock swell factor of 25 % which gives a dry density of 2.21 t/m3; 
 Standard cell dimensions of 200 m long by 100 m wide; 
 Six (6) m high benches; 
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 2.5:1 bench slope for operation; 
 3:1 bench global slope for reclamation (long-term); 
 140 ha of pile final footprint; 
 Maximum elevation of 586 m above sea level; 
 A minimum 70 m offset will be kept between the foot of the co-disposal pile and 

the active pit area; 
 Approximately 40 % of the entire volume of mining waste produced is going to be 

backfilled. The co-disposal pile will then contain about 60 % of total waste material 
produced. 

18.12.2 Co-Disposal Storage Facilities Location  

The co-disposal stockpile construction will start north-west to the pit. For the first five (5) 
years of the exploitation all the tailings and waste rocks will go in this area. From Years 
6 to 8, tailings and waste rocks will be backfilled in-pit in the available space south of the 
extraction operations. For the subsequent years, the co-disposal stockpile will be expanded 
to the south-east, covering the pit and reaching its other side north-west. Figure 18.16 
shows the evolution of the co-disposal stockpile including progressive reclamation 
sequence. 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 231 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

Figure 18.16 – Evolution of the Co-Disposal Stockpile 
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18.12.3 Construction of the CSF Facilities 

All the materials will be transported by trucks from the concentrator (tailings) or directly 
from the mine pit (waste rocks) to the co-disposition area. Specific equipment will be 
dedicated to transport and dispose of the PAG tailings to avoid contamination. 

PAG waste rocks will be encapsulated in a layer of fine grained material (NAG) to limit 
the oxygen flow. The PAG tailings will be placed and compacted in layers, and superposed 
on the coarser materials (waste rocks or NAG) to increase the degree of saturation in PAG 
tailings, limiting air diffusion and thus, reaction of sulphide minerals. Figure 18.17 shows 
a typical cross-section of the co-disposal pile with the arrangement of the different 
materials. 

Figure 18.17 – Typical Cross-Section of the Co-Disposal Stockpile 

 
 

The concept of the backfill is slightly different since it is based on the ground water level 
to keep oxygen out of the PAG tailings in long-term perspective. For waste rock, in-pit 
disposal will limit oxygen convection into the materials. Table 18.5 shows the quantities 
of material produced over the 26-Year mining plan and the amount disposed in each 
facility. 
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Table 18.5 – Tailings and Waste Material Summary 

Material Tonnage  
(Mt) 

Volume  
(Mm3) 

PAG Tailings 12.57 6.39 
NAG Tailings 44.89 27.47 
Waste Rock 49.96 22.63 
Total to Manage 107.43 56.49 
Co-Disposal Pile Capacity 64.46 33.89 
In-Pit Disposal Capacity 42.97 22.60 

 

18.12.4 Reclamation and Revegetation of the CSF 

The co-disposal pile will be gradually covered, using a cover with capillary barrier effect 
(“CCBE”), as soon as it reaches its final elevation in the pile. This cover will act as an 
oxygen barrier and is designed to ensure long-term geochemical stability within the pile. 
The thickness and function of each layer of the cover will be: 

 0.5 m of screened waste rock, to act as drainage layer; 
 0.4 m of NAG tailings, to act as the water retention layer; 
 0.3 m of overburden, as a protection layer; 
 0.3 m of topsoil, to promote vegetation growth afterwards.  

18.12.5 Additional Requirements and Plans for Tailings and Waste Rock Management 

The following additional information is required to address project design refinements and 
confirm the assumptions made for tailings and waste rock disposal: 

 Validation of the co-disposal cells efficiency to confirm on the necessity of a multi-
layer cover with CCBE as a reclamation cover; 

 Additional stability analyses to evaluate the effect of the blasting activities on the 
pit and the co-disposal pile will have to be carried out; 

 Additional validation and engineering will have to be carried out regarding a 
protective rock layer between the in-pit co-disposal and the northern part of the pit 
where a lake will form after site reclamation; 

 A geotechnical investigation campaign is required to characterize the area of the co-
disposal stockpile and detail the properties and the thickness of each soil in place; 

 A deposition plan detailing the sequencing of deposition for each material (waste 
rock as well as PAG and NAG tailings) to build the co-disposal pile and confirm the 
volume of material to manage in the co-disposal pile concept and the pit.  
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19.0 MARKET STUDIES AND CONTRACTS 

Mr. Armando Farhate supplied the data and elaborated the basis of this Section from the 
previous study. He is a mechanical engineer who graduated from UNIP – São Paulo, SP, 
Brazil in 1987. He obtained a postgraduate in Business Administration (MBA) from Mauá 
– São Paulo, SP, Brazil in 1998. He has worked as a C-Level executive in graphite mining 
companies in Brazil and Canada for six (6) years. 

This Section has been updated with the information provided by Benchmark Mineral 
Intelligence (“Benchmark”). Benchmark is an independent credible source who compiles 
international graphite prices for various commercial size fractions and concentrate 
purities. 

19.1 Introduction 

Graphite is a form of carbon characterized by its bi-dimensional hexagonal crystalline 
structure known as graphene, stacked in several thousand layers bound by Van der Walls 
force. It occurs naturally in metamorphic rocks such as marble, schist and gneiss, or is 
obtained synthetically by the calcination of various carbon sources such as petroleum 
coke. When subjected to extremely high pressure and temperature, the only other existing 
form of crystalline carbon is generated: diamond, with its three-dimensional structure. 

Graphite has unique chemical, electrical, mechanical and thermal properties, such as: 

 High electric conductivity due to the free flow of electrons through the atoms 
forming the graphene grid; 

 Heat conductivity along the molecular plane, and heat insulation in the thru plane;
 Low reactivity, due to the high stability of the hexagonal C atom structure, providing 

very high resistance to oxidation, thermal shock and chemical attacks; 
 High sublimation point (≈4,000 °K at 1 atmosphere); 
 Low expansion coefficient; 
 Low friction coefficient as a result of the slipping effect between graphene layers; 
 Low absorption of X rays. 

This set of properties allows graphite to find demand from a very wide array of 
applications, from pencil lids and refractory bricks, to battery anode material. 

Graphite is commercially available in four (4) types, depending on the source, particle 
size and crystallinity: 

 Natural Amorphous [60-85 % C(g)]: Less than 200 mesh in size, low crystallinity; 
 Natural Flake [> 75 % C(g)]: From large flakes (+ 50 mesh) to fine flake (- 150 

mesh), high crystallinity; 
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 Synthetic Flake [> 99.55 % C(g)]: Fine particle size (- 150 mesh), very high 
crystallinity; 

 Vein [> 95 % C(g)]: found in lumps that can be worked into shapes, high 
crystallinity. 

The Matawinie deposit contains natural flake graphite. Table 19.1 shows the different 
types of natural flake graphite, for both primary and secondary transformation processes 
along with the typical purity and particle size distribution. 

Table 19.1 – Different Types of Natural Flake Graphite 

Type Feed Material Typical Purity Type of 
Processes 

Typical 
Particle Size 
Distribution 

Flake Graphite Ore 75 % to 98 % 
Mechanical 
concentration and 
flotation 

+ 50 mesh to  
- 100 mesh 

High Purity Flake graphite 99 % to 99.9 % Leaching or 
calcination 

+ 50 mesh to  
- 100 mesh 

Micronized Flake graphite 95 % to 98 % Milling < 100 μm 

High Purity 
Micronized High purity 99 % to 99.9 % Milling < 100 μm 

Spherical High purity 
micronized ≥ 99.95 % Shaping < 30 μm 

Expandable  Flake graphite 95 % to 98 % Chemical 
intercalation > + 80 mesh 

High Purity 
Expandable  High purity 99 % to 99.5 % Chemical 

intercalation > + 80 mesh 

Expanded High purity 
expandable 99 % to 99.9 % Heat shock and 

milling < 100 μm 

Foil Expandable 95 % to 99.5 % Heat shock and 
lamination Various 
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19.2 Uses and Demand Trends 

The most relevant commercial uses of natural flake graphite are listed below: 

 Refractories – Flake graphite; 
 Batteries: 

 Alkaline – High purity micronized, expanded; 
 Lithium-ion – Spherical; 
 Lead Acid – High purity; 
 Ni-MH – High purity. 

 Powder Metallurgy – Micronized; 
 Gaskets and Seals – Foil; 
 Thermal Management – Foil; 
 Polymers – Flake graphite, micronized, high purity micronized, expanded; 
 Carbon Raiser – Flake graphite; 
 Friction Materials – Flake graphite, micronized; 
 Carbon Brushes – High purity; 
 Flame Retardants – Expandable, high purity expandable; 
 Drilling Lubrication – Flake graphite; 
 Seed Lubrication – Flake graphite; 
 Greases and Oils – Flake graphite, micronized; 
 Pencils – Micronized; 
 Coatings and Paints – Flake graphite; 
 Hot Metal Forming – High purity; 
 Fuel Cells – High purity; 
 Nuclear Cores – High purity. 
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Figure 19.1 summarizes the graphite market by main applications. 

Figure 19.1 – Natural Graphite Demand per Application 

 
Source: Benchmark Minerals, 2018 
 

Table 19.2 lists the future demand trends by main applications. 

Table 19.2 – Future Demand Trends by Main Applications 

Application Trend Opportunities Threats 

Li-ion Batteries High Growth Advance of EV, PEV, HPEV New anode technologies 
Flame Retardants High Growth Stringent construction rules  
Polymers – 
Conductivity / 
Strength 

High Growth Replacement of metallic parts 
on automotive Competing materials 

Polymers – 
Insulation GDP Growth Stringent construction rules EPS cost reduction 

Thermal 
Management GDP Growth 

Growth of electronic market; 
New applications on 
construction 

Downsizing of electronics 

Refractory and foundry 

45% 

Total Li-on battery anode demand -

natural flake equivalent 
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Application Trend Opportunities Threats 

Lead-Acid Batteries GDP Growth 
Replacement of carbon 
black; 
Start-stop vehicles 

Eventual replacement for 
Li-ion 

Friction GDP Growth Growth on automotive and 
OEM markets 

Advance of alternative 
technologies 

Gaskets and Seals GDP Growth Growth on automotive and 
OEM markets  

Powder Metallurgy GDP Growth Replacement of machined 
parts on automotive  

Carbon Brushes GDP Growth Electric motors, automotive  

Nuclear Cores GDP Growth 
Replacement of coal thermal 
generation, advancement of 
Pebble Bed reactors 

Wind and solar power 

Fuel Cells GDP Growth Hydrogen vehicles  

Refractories Stable 
Rebound on steel demand 
driven by construction and oil 
exploration 

Improved quality and 
technology by the brick 
manufacturers reducing 
demand per ton of steel; 
Advance of monolithic 

Alkaline Batteries Stable Replacement of synthetic 
graphite at lower cost 

Growth of rechargeable 
batteries 

Lubricants Stable Organic growth Talc and other minerals 

Foundries Declining New alloys 
Replacement by polymers, 
composite materials and 
powder metallurgy 

 

Natural graphite cannot be directly recycled in virtually all applications due to 
contamination, wear, and by becoming an intrinsic part of the alloy it composes. However, 
in the latter case, it undergoes secondary recycling, mainly for steel. This means that even 
in mature markets, recycling is not a demand-limiting factor for primary natural graphite 
mining. 

Possible future influences on graphite demand from the high growth trending applications 
are described below. 

19.2.1.1 Lithium-Ion (Li-Ion) Batteries 

Under the existing technology, graphite is the most suitable material for anodes of Li-ion 
batteries, and this type of battery is steadily replacing all other types of small rechargeable 
batteries. The consumption of graphite for this application was 100,000 tonnes in 2014, 
with a split of 40 % of Natural Graphite, and 60 % of synthetic graphite. The estimated 
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usage of natural graphite in 2015 was 52,000 tonnes, which corresponds to a growth of 
30 % year-over-year. There are many different projections for growth of graphite demand 
for Li-ion batteries; the most pessimistic growth projections are already in the range of 
significant 15 % Compound Annual Growth Rate (“CAGR”) per year. 

The development of vehicle electrification is the primary factor generating demand 
growth for this type of material. This is further made evident through the latest 
announcements of major car companies who recently committed to produce electric 
vehicles (“EV”) in greater numbers, with the announcement of 120 new models to be 
launched from now until 20203. Even modest replacement of the internal combustion 
engine (“ICE”) vehicles by EVs will have a substantial effect on the graphite market. One 
million (1 M) EVs, which represent less than two per cent (< 2 %) of annual new car sales, 
require up to 50,000 tonnes per year of anode graphite to produce the batteries. 

19.2.1.2 Flame Retardants 

New and more stringent fire prevention rules have been implemented in most of the 
advanced countries, and may be implemented in emerging countries as well. The 
application of a layer of expandable graphite (large flake natural graphite intercalated with 
acid molecules) with a bonding agent, around the edges of building doors, is used as a 
sealing agent triggered by high temperatures. In case of fire, the heat causes the salt 
particles to decompose and form gases, increasing volumes over 200 times, and thus 
sealing the gap between the door and the frame, preventing smoke from the fire to 
propagate through the building. 

Expandable graphite is also used as additives to rubber and foams, causing these materials 
to improve their fire-retardant properties. 

This application requires large graphite flakes (> 80 mesh), which has demonstrated to be 
present and retrieved from NMG’s West Zone Deposit. 

19.2.1.3 Thermal Management 

The introduction of flat screens for electronic appliances created the need to evenly 
dissipate the heat generated by electronic components. The screens are sensitive to heat, 
and eventual hot spots behind them in the electronic components cause dark spots on the 
screen. In case of very thin appliances, high purity foils are required since they allow 
lamination to lower thickness. 

Other applications for the heat dissipating foils, mainly in construction, are under 
development, and can boost demand in the near future. 

                                                      
3  Article from Tom Randall, April 25, 2017.  

https://www.bloomberg.com/news/articles/2017-04-25/electric-car-boom-seen-triggering-peak-oil-demand-in-2030s. 
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19.3 Producer 

China is the largest producer of natural graphite, followed by Brazil and Mozambique. 

Besides being the largest producer, China also has extensive reserves for future 
exploration. Such dominance is reflected overall in the market, as Chinese price 
fluctuations affect the global market. The Chinese government, as in any relevant 
economic activity, dictates the strategy and to ensure alignment to the country’s long-term 
projection. 

For example, China introduced a 20 % export duty on raw natural graphite in 2010, in 
order to force replacement of low value-added exports by using of this material for higher 
value-added applications within China, anticipating the then emerging demand for 
lithium-ion batteries. This duty caused a strong inflation on international prices in 2010 
and 2011. In parallel, new restrictive environmental regulatory measures were 
implemented in China, forcing the older and more outdated producers to either go out of 
business or to consolidate with larger producers, which initially caused a reduction in total 
production of around 30 %. Consequently, many graphite exploration projects were 
initiated or resumed worldwide. 

Since 2012, however, the decrease of commodity prices and reduction on China’s growth 
pace has had a negative impact on demand, and consequently on price, which reached a 
record low at the end of 2016, when the Chinese government dropped its export duty. 

Figure 19.2 – 2018 Natural Flake Graphite Production per Country 

 Source: Benchmark Minerals, 2018 
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19.4 Second Transformation 

NMG is currently studying possible second transformation processes in order to serve 
more profitable value-added markets. It should be noted that NMG already possesses a 
market mapping which is comprehensive to all-natural graphite applications, including 
those of added-value products. 

19.4.1 Shaping and Purification 

The main targets for second transformation are shaping and purification, in order to 
produce uncoated spherical purified graphite (“SPG”) for anode material manufacturing. 

Currently, most of the production of spherical graphite is made in China. The shaping 
process consists of consecutive milling steps, which is an energy-intensive process, and 
provides a yield of 30 to 50 %, meaning that 50 % to 70 % of the raw material is rendered 
useless for this application during processing. In the case of natural graphite, the shaping 
must be followed by purification. In China, this is carried out by chemical leaching using 
hydrofluoric acid, with its consequent wastewater contamination. The graphite by-product 
generated due to the low yield is also a liability, and either it is discarded in the 
environment, or sold at marginal prices to low-end applications. 

The above scenario is a tangible risk for the battery manufacturers who aim to serve the 
western world markets. Tesla Motors, the most prominent electric vehicle manufacturer 
in the United States, is in the process of building a “gigafactory” of batteries in Nevada, 
with investments in the range of US$ 5 billion. They have already announced that their 
objective is to acquire all minerals in North America, from environment-friendly 
suppliers. 

As natural graphite deposits are rare and small in the United States and Mexico, this 
represents an excellent competitive position for Canadian producers, particularly in 
Quebec, where the energy cost is low enough to allow purification by thermal processes 
instead of leaching. There is also an opportunity for the application of more modern and 
effective shaping techniques. In pilot production scale, yields between 50 and 70 % have 
already been achieved by means of higher capital demanding equipment, but with payoffs 
in energy consumption and by-product generation. 

NMG aims to produce high purity flake graphite, which has been proven possible by its 
metallurgical test results, which are consistent with the Li-ion anode raw material needs 
(private communications between Li-ion battery manufacturers and NMG). NMG is 
currently focusing its efforts towards this market. 

19.4.2 Purification 

Using the same purification installation required for Section 19.4.1 above, other more 
profitable value-added markets can be served. Purified large natural graphite flakes serve 
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the high-end foil and refractory applications, and prices range from $ 2,000 to 
2,500 US/tonne. Purified fines are used in pencils and carbon brushes. Other markets, such 
as fuel cells, require for high purity jumbo flakes as well. Selling prices can reach around 
$ 6,000 US /tonne for this product. 

19.4.3 Micronization 

Non-purified materials from this second transformation serve different end markets such 
as powder metallurgy and polymers. Purified materials serve mainly the traditional 
alkaline battery market. 

19.4.4 Intercalation  

This second transformation produces expandable graphite salt, used in the application of 
flame retardants. It also allows for the production of feed material for expanded graphite. 
The latter is used to produce foils and gaskets. 

19.5 Price Forecast 

The graphite concentrate sales price used for the FS was established at $ 2,261 (1,730 
USD) per tonne. The selling price was calculated using price forecasts provided by 
Benchmark as of July 2018 for Matawinie flakes mesh basket composition. The Tony 
Block’s West Zone graphite concentrate value was calculated based on the weighted 
average of each size fraction and purity obtained during the metallurgical testing presented 
in Table 17.3. The sales price conditions were based on ex-works mine site. However, due 
to its strategic location close to two (2) seaports (approximately 160 km to Montréal and 
Trois-Rivières by paved roads) and proximity to North American end users (mostly based 
in the Great Lakes area), customers will benefit of low transportation cost to their 
manufacturing facilities. Table 19.3 presents graphite concentrate prices in USD for 
various size fractions calculated for years 2022 through 2047. 

Table 19.3 – Price per Size Fraction 

Size Fraction Weight 
(%) 

Purity 
[% C(g)] 

Price C(g), Ex-
Works 

($ US/tonne) 

First 5 years 
Average Price 
($ US/tonne) 

+ 50 mesh 15 94 - 97 2,710 2,548 

+ 80 mesh 33 94 - 97 1,907 1,643 

+ 140 mesh 28 94 - 97 1,547 1,263 

- 140 mesh 24 94 - 97 1,091 1,065 

Weighted Average 100 94 - 97 1,730 1,532 

For more details on pricing, please visit http://benchmarkminerals.com/. 
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19.6 Contracts 

No contracts have been established by NMG at the issuance of the Report. NMG has not 
hedged, nor committed any of its production pursuant to an offtake agreement. 
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20.0 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR 
COMMUNITY IMPACT 

20.1 Environmental Studies 

Several environmental studies have been completed since 2015. Fieldwork to describe the 
receiving environment started in June 2016 and continued through 2018. The following 
Section describes reports the main findings of these studies. 

20.1.1 Physical Environment Baseline Studies 

20.1.1.1 Climate and Meteorology 

The climate of the study area is continental subarctic (or boreal) according to the Köppen-
Geiger climate classification system (SNC-Lavalin 2018). Winters are long and cold and 
summers are short. Rainfall is moderate without a dry or wet season. The hottest month is 
July (17.8 ºC) and the coldest month is January (-14.0 ºC). The temperature is above the 
freezing point approximately 270 days annually. 

Total annual precipitation is approximately 940 mm, of which 78 % is rain and 22 % is 
snow. The direction of prevailing winds is west from September to April, and southwest 
during the summer, from May to August.  

20.1.1.2 Air Quality 

The initial air quality was assessed based on regional air quality data from Quebec’s 
monitoring network and on regional air emission sources (SNC-Lavalin 2017b). The 
initial air quality of the project site is considered to be good. 

NMG has also conducted a preliminary atmospheric dispersion modelling of total 
particulate matter and fine particulate emissions from mining operations (Consulair 2017). 
The main objective of this study was to identify the main sources of impact on air quality 
and provide guidance for the Feasibility Study and the Social and Environmental Impact 
Assessment Study. Current mitigation measures for fugitive dust emissions were 
considered in the analysis. Preliminary results show potential exceedances of ambient air 
quality standards for fine particles and total particulate matter at the limit (300 metres 
from the mine site infrastructure) of application of the Clean Air Regulation, as well as at 
a sensitive receptor (residence) for total particulate matter. Consulair suggested additional 
mitigation measures.  

In addition, concentrator emissions were not considered, nor were emissions of other air 
contaminants (engine exhaust, metals in particulate emissions). The modelling remains 
very conservative (cautious) since it did not take into account dust deposition. Integrating 
this phenomenon into the modelling would have a significant positive impact on the 
results, as it would considerably reduce the estimated concentrations in the ambient air. 
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In light of available studies on air quality, it appears that air quality could be an 
environmental issue for the residents located very close to the mine site, but there is no 
indication at this time that the project could have a large enough impact on air quality to 
jeopardize its implementation. 

Air emission modelling, performed in accordance with the MELCC guidelines, should be 
available by the beginning of 2019. These results as well as appropriated mitigation 
measures will be integrated in the Environmental Impact Assessment Report. 

20.1.1.3 Soil Characterization 

A soil characterization study was conducted in 2016 and 2017 on the Tony Block’s West 
Zone (SNC-Lavalin 2017c, 2018). The objective of this study was to determine the 
baseline conditions of the soils in areas potentially impacted by the project, including the 
pit site, mining infrastructure and tailings and waste rock storage areas. A total of six (6) 
exploratory trenches and manual test holes were sampled during the 2016 campaign. In 
2017, 26 exploratory trenches were sampled on the future mine site and its periphery to 
determine the soil type, granulometry, and concentration of selected chemical parameters. 
Selected analytical parameters included metals (Ag, As, Ba, Be, Cd, Co, Cr III, Cr VI, Cu, 
Mn, Hg, Pb, Sb, Ti, Tl, V, Zn, Zr) in 2016 and metals (Ag, As, Ba, Ca, Cr, Co, Cu, Sn, 
Mn, Hg, Mo, Ni, Pb, Se, Zn) pH, sulphur, total cyanide, polycyclic aromatic hydrocarbons 
(PAHs) and petroleum hydrocarbons (C10-C50) in 2017. 

Granulometric analysis confirmed field observations and indicated that the soil is 
generally a silty sand type with some gravels. The analyses showed that all soil samples 
had metal, sulphur, total cyanide, PAHs, and petroleum hydrocarbons (C10-C50) 
concentrations below criteria “A” of the ministère de l’Environnement et de la Lutte 
contre les changements climatiques’ (MELCC) as described in its Guide d’intervention 
(Beaulieu 2016). Soil pH is neutral, between 6.2 and 7.7, to slightly acidic (pH 5). 

20.1.1.4 Sediment Characterization 

Surface sediment sampling was conducted in the summer of 2016 to determine its quality 
(SNC-Lavalin 2017d). Sediments were collected at 11 stations located in ten (10) lakes of 
the study area, including the lac aux Pierres (two (2) stations). Analysis parameters 
included total extractable metals, pH, total phosphorus, total sulphur, total organic carbon, 
and petroleum hydrocarbons. The results were compared to the Criteria for the 
Assessment of Sediment Quality in Quebec and Application Frameworks: Prevention, 
Dredging and Remediation (Environment Canada and ministère du Développement 
durable, de l’Environnement et des Parcs [MDDEP] 2007). According to these analyses, 
cadmium, mercury, lead and zinc exceeded the established criteria’s. There is no issue 
associated with these exceedances that is likely to have an impact on resource extraction. 
Additional sampling was carried out in summer 2018 to further assess sediment quality in 
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the ruisseau à l’Eau Morte (which is the most likely to receive the final effluent from the 
Project). Analysis of the 2018 data will be completed in December 2018. 

Geomorphology and Topography 

The landscape of the northern part of the Lanaudière region has been shaped over the years 
by glaciations and movement of the Earth’s crust, several million years ago. It is 
dominated by the presence of the Laurentians, which constitute old mountains whose 
summits softened or eroded over time. 

High hills dominate the natural landscape of the study area, more specifically the lac 
Sawin, lac Saint-Servais and lac Saint-Elphège high hills. Also, present are the hills of lac 
Riopel in the north, in the rivière Matawin area, and the hills of lac de la Bouteille in the 
east. These two (2) formations have smaller differences in elevation. The average 
elevation of the hills in the study area varies from 400 to 740 m, with a minimum elevation 
on the banks of réservoir Taureau (360 m). 

20.1.1.5 Geomorphology and Topography 

The landscape of the northern part of the Lanaudière region has been shaped over the years 
by glaciations and movement of the Earth’s crust, several million years ago. It is 
dominated by the presence of the Laurentians, which constitute old mountains whose 
summits softened or eroded over time. 

High hills dominate the natural landscape of the study area, more specifically the lac 
Sawin, lac Saint-Servais and lac Saint-Elphège high hills. Also present are the hills of lac 
Riopel in the north, in the rivière Matawin area, and the hills of lac de la Bouteille in the 
east. These two (2) formations have smaller differences in elevation. The average 
elevation of the hills in the study area varies from 400 to 740 m, with a minimum elevation 
on the banks of réservoir Taureau (360 m). 

20.1.1.6 Geochemistry 

The following soil and rock materials will be disturbed by mining activities (SNC-Lavalin 
2017e): overburden; waste rock that is predominated by mixed forms of paragneiss and 
followed by smaller amounts of charnockite, biotite paragneiss, meta-gabbro and graphitic 
paragneiss. Processing of the graphitic ore will produce both a sulphurized and a de-
sulphurized tailings stream. 

Representative samples of overburden, waste rock and tailings materials were subject to 
the following geochemical tests (SNC-Lavalin 2017e): mineralogy (XRD and 
QEMSCAN); acid-base accounting (ABA) (Mining Environment Neutral Drainage 
Program [MEND] 2009); elemental analysis (Centre d'expertise en analyse 
environnementale du Québec [CEEAQ] 2012); and TCLP, SPLP and CTEU-9 static 
leachate tests (CEEAQ 2012). 
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In relation to waste rock and overburden, ABA data suggests up to 81 % of waste rock 
will be potentially acid generating (PAG) and includes graphitic paragneiss and mixed 
paragneiss. The non-PAG materials appear to be the overburden, charnockite, meta-
gabbro and biotite paragneiss waste rock. No waste rock type or overburden is considered 
“high risk” according to Directive 019 criteria for TCLP leachable metals (MDDEP 2012). 
The graphitic paragneiss waste rock showed a leaching potential for zinc, and a lower 
leaching potential for copper and cadmium. Kinetic test on waste rocks using humid cells 
showed exceeding of criteria résurgences des eaux souterraines dans les eaux de surface 
(“RES”) and Directive 019 criteria for iron, nickel and zinc in late rinse (55 to 65 weeks) 
(SGS, 2018). The kinetic column test done on the same kind of waste rock also showed 
exceeding of RES and Directive 019 criteria for iron, nickel, cadmium, manganese and 
zinc. Every single lithology showed at least one exceeding of criteria at one time during 
these column tests. 

In relation to tailings, ABA and mineralogical data sets suggest the sulphurized tailings 
will be PAG and the de-sulphurized tailings will be non-PAG. The PAG tailing showed a 
leaching potential for cadmium and nickel. The NAG tailing did not show any leaching 
potential. Neither the sulphurized tailings nor the de-sulphurized tailings can be 
considered “high risk” according to Directive 019 criteria for TCLP leachable metals 
(MDDEP 2012). Kinetic test performed on PAG tailings showed an excess of regulation 
(Directive 019) in cadmium, cobalt, iron, manganese, nickel and zinc. The same kinetic 
tests done on NAG tailings did not show any excess of regulation for this material. 

20.1.1.7 Hydrology 

Several watercourses drain the northern part of the Lanaudière region, including the 
rivière Matawin which drains almost the entire territory of Saint-Michel-des-Saints (SNC-
Lavalin 2018). The water of the area is drained into the réservoir Taureau, less than ten 
(10) km northeast of the study area. Ultimately, the rivière Matawin ends in the rivière 
Saint-Maurice, a major subwatershed of the St. Lawrence River. 

The drainage system is well -developed in the study area with several water bodies and 
streams. Several large lakes are present near the study area: lac England (135 ha), lac du 
Trèfle (203 ha), lac Kaïagamac (195 ha), lac Saint-Servais (198 ha) and lac Sawin (324 
ha).  

The mineralized zone of the Matawinie Project is located on a high point, at the head of 
three (3) small watercourses. Two (2) of these watercourses flow to the northwest and 
eventually empty into the rivière Matawin. The third watercourse is connected to the lac 
aux Pierres and flows south into the ruisseau à l’Eau Morte, which is a tributary of the 
rivière Matawin. The ruisseau à l’Eau Morte watershed has an area of 85 km2. This 
watercourse will receive the effluent of the Matawinie Project’s treated water plant.  The 
water quality and sediments have been characterized in 2017 and 2018 in order to prepare 
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a request for the determination by the MELCC of the environmental objective for the 
effluent in this particular watercourse. 

20.1.1.8 Hydrogeology 

Preliminary investigations to establish the baseline hydrogeologic conditions on the future 
mine site (Tony Block, West Zone) and its surrounding areas took place during the period 
ranging from the fall of 2016 to the summer of 2017 (SNC-Lavalin 2016a, 2017f). This 
work included an inventory of existing private wells in the area, groundwater quality 
determination, piezometric survey of private wells, exploratory boreholes, 
hydrogeological wells, permeability tests, pumping tests, as well as hydraulic borehole 
tests. The main conclusions of this study are as follows: 

a. Private Well Inventory 

The inventory of private wells identified 25 private wells within 3 km of the future 
mine site. Most of these wells are located north of the Project site and are bored in the 
rock. Fifteen (15) private wells and two (2) surface water sources were sampled and 
analyzed in the laboratory. Water quality is generally good. The majority of total 
metal concentrations are below the potable water criteria’s. 

b. Pit Area 

 Two (2) hydrogeological units were identified, i.e. unconsolidated deposits 
composed of sandy-silty till especially northeast of the future mine site, 
reaching 40 m in thickness, and the underlying fractured rock mainly composed 
of paragneiss and gneiss. 

 Groundwater depth in the rock unit is very variable, ranging from the ground 
surface to nearly 38 m below it, corresponding to water elevation variation 
between 481 and 572 m above sea level (“asl”). Artesian condition is observed 
in the roc aquifer in the areas where groundwater table intersects ground level 
(particularly northeast and southwest of the deposit). 

This variation of water levels is typical of environments with a variable 
topography. At the site scale, there is a piezometric dome oriented northeast-
southwest, due to the topography of the site, where groundwater flows towards 
each side of this dome axis. 

At the subwatershed scale, groundwater hydrology is controlled by the general 
topography and surface drainage of this subwatershed; it flows from south to 
north towards the rivière Matawin. Three (3) test wells in the deep bedrock, 15 
boreholes and observation wells in the overburden and/or shallow bedrock were 
sampled and analyzed in the laboratory. Water quality is generally good. 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 249 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

 Three (3) pumping tests conducted in the area of the deposit, with constant rates 
between 1,2 and 5,2 L/s during 24 to 48 hours, showed a radius of influence 
(groundwater drawdown) between 270 m and 600 m from the pumping well.  

 The hydraulic conductivity is relatively variable from low to moderate 
permeability, ranging from 1 x 10-9 m/s (solid rock) to 2 x 10-5 m/s (fractured 
rock). The hydraulic conductivity of surface till ranges from 1 x 10-8 to 3 x 10-

6 m/s. The hydraulic conductivity variability decreases with depth and is centred 
around an average value of 2 x 10-7 m/s. Higher permeability is generally found 
within the mineralized zone.    

 The bedrock transmissivity ranges between 6 x 10-6 and 2 x 10-4 m2/s. The 
storage coefficient varies between 1 x10-3 and 6 x10-5, which is characteristic 
of fractured roc aquifer. 

A regional hydrogeological conceptual model was developed based on fieldwork results 
and some assumptions that allowed building a 3D model calibrated for the natural 
groundwater flow condition. The pit dewatering simulations are in progress in order to 
evaluate dewatering flow rate and drawdown for different pit phases. 

20.1.1.9 Surface Water Quality 

Initially, surface water sampling was conducted during two (2) periods, i.e. in the summer 
of 2016 and in the spring of 2017, to determine its quality (SNC-Lavalin 2017d). Surface 
water was sampled at 16 stations located in ten (10) lakes and six (6) watercourses. 

In addition, surface water quality sampling was completed during 7 months from 
November 2017 until October 2018 in ruisseau à l’Eau Morte and during four (4) months 
in rivière Matawin with the objective to provide water quality data to the MELCC that are 
required to define the Environmental Objectives of treated water release in the 
watercourse (Objectifs environnementaux de rejet). 

The analysis was performed on four (4) main parameter groups: basic physicochemistry 
and nutrients; anions-cations; extractable trace metals; and petroleum hydrocarbons and 
phenols. The results were compared to the provincial criteria for surface water and the 
Canadian Council of Ministers of the Environment’s (CCME) Canadian Water Quality 
Guidelines for the Protection of Aquatic Life at the federal level. 

Surface water quality is generally good, although some exceedances were observed for 
iron and aluminum in some lakes and watercourses, as well as for lead in two (2) lakes. 
However, according to the MELCC, natural concentrations can sometimes be higher than 
the water quality criterion for these parameters. There is no issue associated with these 
exceedances that is likely to have an impact on resource extraction. 
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Additional sampling was carried out in summer 2018 to further assess sediment quality in 
the ruisseau à l’Eau Morte. Analysis of the 2018 data will be completed in December 
2018. 

20.1.1.10 Groundwater Quality 

The groundwater quality of the future mine site and neighboring areas was determined to 
establish the baseline conditions that prevail before the onset of the future mine’s activities 
(SNC-Lavalin 2017f). Groundwater samples were collected in six (6) exploratory 
boreholes, 15 private wells and two (2) surface water sources, and then analyzed by a 
certified laboratory. The findings were as follows:  

 Groundwater in the area is described as freshwater given its low dissolved solids 
concentration, which varied between 38 mg/L and 240 mg/L; 

 The geochemical signature of groundwater in the area is characterized by the 
presence of water essentially of the calcium (Ca) and carbonate (HCO3) type. More 
specifically, the groundwater in private wells located in surface deposits has a 
geochemical signature rich in Ca and HCO3, whereas the groundwater in wells 
located in the rock has a more variable signature with magnesium (Mg) or sulphate 
(SO4) proportions; 

 The concentrations of the parameters analyzed (inorganic, phenols, hydrocarbons 
[PAH and C10-C50]) meet the provincial criteria for drinking water and/or seepage 
into surface water (Guide intervention – Protection des sols et réhabilitation des 
terrains contaminés). Only point concentrations for manganese and iron were 
observed exceeding the threshold values. It should be mentioned, however, that both 
iron and manganese are aesthetic criteria for drinking water, as recommended by 
Health Canada. 

 Atypic bacteria concentrations exceed the drinking water criterion (200 
CFU/100 ml) in three (3) private wells and two (2) water sources sampled. One of 
the water sources has E. coli concentrations. 

 Few other dissolved metals (Cu, As, and Al) exceeded the seepage into surface water 
criteria locally in two (2) to three (3) wells. 

A hydrogeological conceptual model was developed based on fieldwork results and some 
assumptions that allowed creating a 3D model simulation (FEFLOW) calibrated for the 
natural groundwater flow condition. Modelling of contaminant transport for the tailings 
and waste co-disposal pile is also in progress in order to evaluate the potential contaminant 
impacts on neighbouring wells and receptors. Preliminary results show no contamination 
flow to receptors. These results as well as appropriated mitigation measures (if required) 
will be integrated in the Environmental Impact Assessment Report. 
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20.1.1.11 Noise Environment 

A baseline noise survey was conducted on September 15 and 16, 2016 on the project site 
and on sites that could eventually be impacted by the project (SNC-Lavalin 2016b). The 
objective of the noise survey was to determine the initial day and night sound level prior 
to the implementation of the Project. 

On the project site, the noise level was 32 dBA (24-hour noise level) whereas it varied 
from 32 to 34 dBA in the nearby recreational sites. In Saint-Michel-des-Saints, 
measurements at one site indicated a noise level of 42 dBA. Additional noise measurement 
was completed on August 13, 14, 15 and 16, 2017 (Soft dB 2017) in Saint-Michel-des-
Saints and results varied from 62 dBA (24-hour noise level), near industrial site to 50-53 
dBA in the village. In the Domaine Lagrange, the noise level varied from 38 to 44 dBA 
according to the day of measurement. 

The Règlement relatif aux nuisances (421-2000) of the MRC de Matawinie and the 
Municipality of Saint-Michel-des-Saints prohibits the making of noise likely to disturb 
the peace and well-being of the neighbourhood by carrying out construction work and 
other activities between 10 pm and 7 am. The MELCC guidelines and instructions include 
noise limits for construction and operation phases of the Project. These limits will be used 
to assess the conformity of the Project, determine the impacts and develop mitigation 
measures. 

Noise modelling is under preparation (November – December 2018) and will be carried 
out according to the guidelines of the Ministry responsible for the Environment (MELCC). 
These results as well as appropriated mitigation measures will be integrated in the 
Environmental Impact Assessment Report. 

20.1.2 Vegetation and Wildlife Baseline Studies  

20.1.2.1 Vegetation, Wetlands and Special Status Plant Species  

a. Vegetation  

Forest habitats were characterized in the field during the last two (2) weeks of July 
2016 (SNC-Lavalin 2017g). Overall, 20 characterization stations were placed taking 
into account the forest types present in the study area and focusing on the areas that 
could be impacted by the Project. The objective of the characterization study was to 
inform on the plant associations and identify the main plant communities for each 
stand. 

Hardwood stands are the most widespread in the study area and cover an area of 
1,824.3 ha. The main plant communities are white birch and sugar maple stands. 
Mixed stands cover an area of 831.6 ha and are mainly represented by balsam fir–
white birch stands. Coniferous stands are scarce in the study area (277.4 ha) and are 
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almost exclusively represented by balsam fir stands. A tamarack – balsam fir stand 
was also characterized along the rivière Matawin. The remaining of the study area is 
composed of wetlands (456.9 ha), agricultural land (9.4 ha), disturbed areas (natural 
or anthropogenic; 93.5 ha), water (213.1 ha) and islands (1.9 ha). 

b. Wetlands 

Wetland characterization was conducted between July 19 and August 11, 2016 (SNC-
Lavalin 2017g). Characterization stations were placed in all wetlands potentially 
impacted by the project (project footprint of July 2016) to portray the diversity 
throughout the study area. Wetland characterization and delineation were performed 
following MELCC’s guidelines (Bazoge et al. 2014). The ecological value of 
wetlands was then estimated using field data and cartographic analysis. Additional 
wetland characterization was conducted in early fall of 2018 to document the 
wetlands along the new access road; data analysis will be completed in December 
2018. 

Wetlands include swamps, marshes, peatlands, as well as shallow waters. They 
represent an area of 456.9 ha in the study area. The most abundant wetlands are 
riparian shrub swamps (204.6 ha) and wooded swamps (102.2 ha). Peatlands cover 
80.6 ha in the study area and are divided into two (2) types: bogs (41.5 ha) and fens 
(39.1 ha). Marshes represent 56.3 ha of the study area. Those characterized are 
located on old beaver dam sites or existing beaver ponds. Finally, shallow water with 
grass beds are mainly located in water bodies of the rivière Matawin floodplain and 
cover 13.6 ha in the study area.  

The ecological value of characterized wetlands is generally high. Some isolated 
wetlands (wooded swamps and peatlands) have a medium ecological value. None of 
the wetlands have a low ecological value. 

Considering that some wetland areas overlap the project footprint, specific mitigation 
measures could be required by the MELCC. In addition, a Certificate of Authorization 
(“CA”) under section 22 of the Environment Quality Act (EQA) must be received 
from the MELCC prior to the start of work. According to section 46.0.5 of the Act 
Respecting the Conservation of Wetlands and Bodies of Water, the CA issuance is 
conditional on the payment of a financial contribution based on the wetland area 
impacted by the project.  

c. Special Status Plant Species 

All potential habitats identified using the Guide de reconnaissance des habitats 
forestiers des plantes menacées ou vulnérables : Outaouais, Laurentides et 
Lanaudière (Couillard et al. 2012) and potentially impacted by the project were 
visited during the summer, at the same time as the plant surveys in forested habitats 
(SNC-Lavalin 2017g). A specific survey was also conducted on July 28 and 29, 2016 
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to inform on the non-forested habitats likely to be impacted by the project and that 
may contain threatened, vulnerable or likely to be so designated plant species.  

Occurrences reported in the region by the Centre de données sur le patrimoine naturel 
du Québec (CDPNQ) are the wild leek (vulnerable in Quebec), northern adder's-
tongue (likely to be designated as threatened or vulnerable in Quebec) and Vasey's 
pondweed (likely to be designated as threatened or vulnerable in Quebec).  

Wild leek is associated with forests, but its habitat is absent from the study area. 
Terrestrial and palustrine habitats associated with northern adder's-tongue, i.e. sandy 
shores, wet meadows, fens and rocky outcrops/escarpments, sand dunes and exposed 
sands, were explored. Vasey's pondweed habitats, i.e. sunny areas in open water and 
aquatic grass beds in medium and large rivers or lakes, were also explored. No special 
status plant species were observed in the study area. 

d. Invasive Alien Plant Species 

During the 2016 plant surveys, an invasive alien plant was detected in the study area. 
This species, the common reed, had a colony northeast of the Project location. A 
survey of invasive alien plant species was carried out in early fall 2018 to further 
document the presence of such species in the study area. No additional invasive alien 
colony was identified. 

20.1.2.2 Aquatic Fauna and Fish Habitat   

Information on the fish fauna present or likely to be present in the study area comes from 
existing data (Ministère des Forêts, de la Faune et des Parcs [MFFP] 2015), as well as 
from specific field surveys conducted in 2016 and 2017 (SNC-Lavalin 2017h) and 2018. 
Field surveys targeted the watercourses and water bodies likely to be impacted by the 
project. Fish habitat was characterized using the homogeneous segments method and 
experimental fisheries (electrofishing, net, shore seine, fyke net, and bait trap) in two (2) 
water bodies, i.e. the lac aux Pierres and the Petit lac aux Pierres, as well as in 
38 unnamed watercourses, the rivière Matawin and the ruisseau à l’Eau Morte.  

The 2016-2017 surveys confirmed the presence of 12 fish species in the study area. In 
shallow watercourses, the number of species is fairly low, with five (5) species. The brook 
trout was caught in one of these watercourses. The creek chub, however, dominates 
catches. In water bodies, the rivière Matawin and the ruisseau à l’Eau Morte, which have 
been fished with fixed fishing gear, the diversity is 12 species. The creek chub is the most 
abundant species. The lac aux Pierres contains only the brook trout whereas the Petit lac 
aux Pierres is inhabited by two (2) species, i.e. the brown bullhead and the creek chub. 
The rivière Matawin has a larger diversity with seven (7) species, including the yellow 
perch and the smallmouth bass which, like brook trout, are species of fishing interest. No 
special status species was observed in the study area. 
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Watercourses where fish presence was confirmed and other watercourses with potential 
fish habitat are considered to be a fish habitat, i.e. a regulated wildlife habitat. These 
habitats benefit from a legal status of protection under the Regulation Respecting Wildlife 
Habitats at the provincial level and under the Fisheries Act at the federal level. 
Authorizations will, therefore, be necessary to comply with these legislations if these 
habitats were to be impacted by the Project.  

The data analysis of the 2018 fish fauna inventory will be completed in December 2018. 

20.1.2.3 Terrestrial Fauna 

a. Big Game 

No field survey was conducted for this group of species due to the absence of a 
particular issue. The information comes from existing data (Lamontagne et al. 2006, 
Hénault 2015, MFFP 2015, Government of Quebec 2016). 

The white-tailed deer population in hunting Zone 15 is located at the northern limit 
of its range. In 2008, the density was estimated at 2.4 deer/km2 of habitat for Zone 15 
West (Huot and Lebel 2012). Harvest varied from 63 to 247 deer between 2011 and 
2015 (Government of Quebec 2016). Note that there is no statistical data for the Zone 
15 East, where the Project area is located, since white-tailed deer hunting activities 
are banned. The MFFP (2015) reports the presence of white-tailed deer yards at the 
same latitudes of the study area, but outside of the Project’s study area. White-tailed 
deer are frequently observed in the Project’s study area. 

Moose are relatively abundant in hunting Zone 15, especially because of a good 
quality habitat (Hénault 2015). The last estimate of the population in Zone 15 was 1.8 
moose/10 km2 (Hénault 2015). In addition, the total moose harvest in hunting Zone 
15 varied from 231 to 256 moose between 2011 and 2015 (Government of Quebec 
2016). MFFP (2015) reports the presence of a few moose yards within the study area. 

The black bear is also relatively abundant in hunting Zone 15 (Lamontagne et al. 
2006). Population density was estimated at 2.4 bears/10 km2 (Lamontagne et al. 
2006). Besides, the bear population in Zone 15 is quite harvested, as the number of 
black bears harvested was 309 in 2015 (Government of Quebec 2016). 

There is no issue associated with this group of species that is likely to have an impact 
on resource extraction. 

b. Furbearers 

No field survey was conducted for this group of species due to the absence of a 
particular issue. The information comes from existing data (Prescott and Richard 
2013, Government of Quebec 2016).  
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Overall, 16 furbearer species are likely to frequent the study area (Prescott and 
Richard 2013). The study area overlaps two (2) furbearer management units (UGAF), 
i.e. UGAF Nos. 26 and 27. The main furbearers trapped in this UGAF in 2015-2016 
were the American beaver, the muskrat, weasels, the American marten and the 
raccoon (Government of Quebec 2016). All these species are common in Quebec. 
There is no issue associated with this group of species that is likely to have an impact 
on resource extraction. 

c. Small Mammals 

The information used to describe the small mammals that inhabit or are likely to 
inhabit the study area come from a review of existing data (Desrosiers et al. 2002, 
MFFP 2015), as well as from a small mammals-specific survey conducted from 
August 17 to 22, 2016 (SNC-Lavalin 2016c). This survey was conducted using Victor 
snap traps placed at four (4) sites and focused on the southern bog lemming and the 
rock vole, two (2) special status species. 

Overall, 203 small mammals belonging to at least nine (9) species were caught. The 
main species caught was the southern red-backed vole, with 47 specimens. The 
southern bog lemming was caught at each of the four (4) sites, for a total of 11 
specimens. There was no rock vole among the specimens captured and its habitat 
seems rare in the study area. The other species caught are the short-tailed shrew, the 
masked shrew, the smoky shrew, the meadow vole, the meadow jumping mouse, the 
woodland jumping mouse, and the deer mouse. According to Desrosiers et al. (2002), 
the American water shrew, the pigmy shrew, the Eastern heather vole, the hairy-tailed 
mole and the star-nosed mole could also use the study area. 

Considering the presence of a special status species in the study area, i.e. the southern 
bog lemming, specific mitigation measures could be required by the MFFP. 

d. Amphibians and Reptiles 

The information used to describe the amphibians and reptiles that inhabit or are likely 
to inhabit the study area come from a review of existing data (Atlas des amphibiens 
et des reptiles du Québec [AARQ] 2015, MFFP 2015), as well as from targeted field 
surveys conducted in 2016 and 2017 (SNC-Lavalin 2017i). The surveys consisted in 
listening to anuran breeding calls, active searches for pickerel frogs, stream 
salamanders, forest salamanders and snakes, monitoring artificial shelters for snakes, 
and in a boat-based turtle survey along the rivière Matawin, which has a high potential 
for the presence of wood turtles. Survey protocols were previously approved by the 
MFFP. 

The listening sessions conducted on August 2, 2016, May 11 and June 6, 2017 
identified four (4) anuran species, i.e. the Northern spring peeper, the Eastern 
American toad, the wood frog and the green frog. The bullfrog was observed during 
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active searches and adds to these species. The active searches conducted between 
May 10 and June 21, 2017 identified four (4) salamander species, i.e. the blue-spotted 
salamander, the yellow-spotted salamander, the Eastern redback salamander and the 
Northern two-lined salamander. Despite a significant survey effort, only two (2) 
snake species were observed in 2017: the Eastern common garter snake and the 
Northern redbelly snake. No turtle was observed during the three (3) surveys along 
the rivière Matawin on May 24 and June 7 and 22, 2017. However, the potential 
presence of other species, such as turtles, cannot be excluded. The CDPNQ (MFFP 
2015) and the AARQ (2015) report occurrences of two (2) other anurans (Eastern 
newt and mink frog) and four (4) other reptiles (smooth greensnake, Eastern painted 
turtle, common snapping turtle and wood turtle) near the study area. The gray treefrog 
was also reported during the 2018 bird survey along the eastern access variant. 

Of all the species mentioned above, three (3) have a special status: the smooth 
greensnake, the wood turtle and the common snapping turtle. The smooth greensnake 
was targeted by specific surveys, but was not detected. The two (2) turtle species have 
also been the subject of specific surveys; they were not inventoried, but survey 
conditions were not optimal. However, the habitats used by these turtles (lakes, water 
bodies, large watercourses, shorelines) do not overlap the current Project footprint. 
There is no issue associated with this group of species that is likely to have an impact 
on resource extraction. 

20.1.2.4 Bats 

The presence and nocturnal activity of bats were characterized with a fixed acoustic 
survey using eight (8) recording stations located near water bodies and wetlands (Fabianek 
2016). The survey ran from June 29 to July 19, 2016, i.e. during the birth and lactation 
periods of bats in Quebec. In addition, field searches for hibernacula were carried out from 
June 29 to 30, 2016. The survey protocol was previously approved by the MFFP. 

This survey confirmed the presence of five (5) bat species already reported in the 
Lanaudière region. The hoary bat was the most active, followed by the silver-haired bat, 
the little brown bat, the big brown bat and the red bat. All these species have a special 
protection status, except the big brown bat. Passes of Myotis bats, bats of the big 
brown/silver-haired complex and unidentified bat species were also detected. This 20-
night survey recorded a total of 296 cumulated passes, all species combined. This activity 
index is comparable to other study areas sampled after the arrival of the white-nose 
syndrome in the province of Quebec. A visual inspection of rocky outcrops visible from 
the road yielded no evidence of bat hibernacula in the area visited. Two (2) cottages 
located in the vicinity of the lac aux Pierres were also inspected for signs of bats. 
However, no guano deposit was visually identified in the areas explored. 
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Considering the presence of special status species in the study area, specific mitigation 
measures could be required by the MFFP. 

20.1.2.5 Birds 

a. Waterfowl and Other Waterbirds 

A ground-based survey of waterfowl and other waterbirds frequenting the main water 
bodies of the study area (lac de la Dame, lac à l’Île, lac aux Pierres, lac du Brochet, 
lac England, Petit lac aux Pierres, lac Séverin, lac Saint-Grégoire, rivière Matawin) 
was conducted on May 15 and 19, 2017 (SNC-Lavalin 2017j). The survey protocol 
was previously approved by the MFFP. Ten waterfowl species, including eight (8) 
local breeders, and three (3) other waterbird species were observed in the study area. 
Since no special status species belonging to this group were observed in the study 
area, there is no issue associated with this group of species that is likely to have an 
impact on resource extraction. 

b. Birds of Prey 

Bird of prey surveys were conducted on June 23 and 28, 2017 using eight (8) 500-m 
transects located along access roads (SNC-Lavalin 2017j). The survey protocol was 
previously approved by the MFFP. No bird of prey nest was found, but four (4) 
species were detected: the turkey vulture, the bald eagle, the broad-winged hawk, and 
the merlin. The bald eagle is designated as vulnerable in Quebec under the Act 
Respecting Threatened or Vulnerable Species. Since an adult of this species was 
observed twice in the lac England area, where its potential habitat is present, it was 
deemed possible the bald eagle would nest there. To confirm this, a helicopter survey 
was carried out in early May 2018 along the shore of lac England, of Lac aux Pierres 
and all other large waterbodies of the study area. No bald eagle nest was found, 
confirming that this species doesn’t nest in the study area. 

c. Land Birds 

Land birds were inventoried from June 1 to 9 and from June 22 to 28, 2017 using 
70 point counts located in the main habitats of the study area (SNC-Lavalin 2018). 
On June 18 and July 4, 2018, six (6) new point counts were carried out in potential 
special status species habitats to double verify the presence of such species in the 
study area, as well as along a potential access road east of the study area. A nighthawk 
survey was also performed at five (5) stations on July 3, 2018 to detect the presence 
of the common nighthawk. The survey protocols were previously approved by the 
MFFP. The presence of 53 land bird species has been noted in the study area, mainly 
common species in Quebec, except for the willow flycatcher and the bobolink. The 
bobolink is threatened according to the Committee on the Status of Endangered 
Wildlife in Canada, but the species has no legal protection status. Its habitat is rare in 
the study area and does not overlap the current Project footprint. The SOS-POP 
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(2015) database reports the presence of known nesting sites of olive-sided flycatcher 
and Canada warbler in the study area, but these are located outside the current project 
footprint. There is no issue associated with this group of species that is likely to have 
an impact on resource extraction. 

20.2 Requirements and Plans for Waste and Tailings Disposal, Site Monitoring, and 
Water Management 

Mandatory environmental monitoring activities are addressed at Section 20.3.4. 
Additional environmental monitoring activities may be required according the results of 
the EIA process. 

20.3 Regulatory Context and Permitting 

There are three (3) levels of government with laws, regulations and guidelines which could 
be applied to the project, i.e., federal, provincial and municipal (including MRC and local 
municipalities). The federal and provincial regulations concern mainly the environmental 
aspects, while the municipal regulations concern mainly the land use planning and 
cohabitation aspects. The federal and provincial regulations could impact the schedule of 
the project because of their environmental impact assessment process. The environmental 
assessment and approval process will be described first and then the list of permits 
required will be presented in a table. 

20.3.1 Federal 

Under the Canadian Environmental Assessment Act, only projects designated by the 
Regulations Designating Physical Activities are subjected to the environmental 
assessment procedure. Graphite mines are not considered as a physical activity under this 
Regulation. Therefore, the project would not be subjected to the process.  

The Metal Mining Effluent Regulations does not apply to graphite mines. 

20.3.2 Provincial 

Note: The EQA has been updated on March 23, 2018 and the Regulation Respecting 
Environmental Impact Assessment and Review was replaced at the same time by the 
Regulation Respecting the Environmental Impact Assessment and Review of Certain 
Projects. The description below is based on the current environmental assessment 
process.  

The Matawinie Project – Tony Block should be subjected to an environmental impact 
assessment under Quebec’s LQE. According to Schedule 1, Part II of the Regulation 
Respecting the Environmental Impact Assessment and Review of Certain Projects, the 
following projects are subject to the environmental impact assessment and review 
procedure:  
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 (22) Mining activity: 

(2) the establishment of a mine whose maximum daily capacity for extracting any 
other metal ore is equal to or greater than 2,000 metric tons; 

(3) the establishment of any other mine whose maximum daily ore extraction 
capacity is equal to or greater than 500 metric tons; 

 (23) Ore treatment:  

(1) the construction of a treatment plant for 

(c) any other metal ore whose maximum daily treatment capacity is equal to 
or greater than 2,000 metric tons; 

(d) any other ore whose maximum daily treatment capacity is equal to or 
greater than 500 metric tons; 

A graphite mine is considered as “any other mine that has a production capacity of 500 
metric tons or more per day and any other ore, where the processing capacity of the plant 
is 500 metric tons or more per day.” The nominal production rate is 6,700 metric tons per 
day at the concentrator. Therefore, the Quebec Environmental Assessment Process will 
be triggered.  

The environmental assessment process for southern Quebec is briefly described in the 
following sentences. The process (from the moment the ESIA Report is submitted to the 
MELCC and the MELCC/BAPE’s recommendation to authorize the Project) should be 
carried out within 13 months.    

Step 1: Project Notice / ESIA Guidelines  

 The proponent submitted a Project Notice to the MELCC to initiate the process on 
January 18, 2018.  

 The MELCC provided the proponent with an official Project Guidelines specifying 
the scope and requirements of the ESIA in February 2018. 

Step 2: ESIA Preparation (Expected Deposit Date: Winter 2019) 

The environmental consultant and the proponent prepare the EIA report according to the 
guidelines. 

 Upon completion, the ESIA report is submitted to the MELCC. 
 The ESIA report is reviewed by various departments through a ministerial 

consultation. The MELCC is responsible for consulting different governmental 
agencies likely to be interested in the Project and to integrate their comments and 
questions.  
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 The MELCC issues a set of questions and comments which must be addressed 
promptly in the form of an addendum. 

 The MELCC might also verify the compliance of the project with other guidelines 
published since March 30, among others the guidelines regarding climate change 
and environmental authorization. 

 This phase ends with the official notice of admissibility by MELCC. 

Step 3: Public Participation (Expected Duration: 6-8 Months) 

 If the Minister considers the impact assessment statement to be admissible, the 
Minister so informs the project proponent in writing and direct the proponent to 
hold, on the date set by the Minister, the public information period provided for in 
section 31.3.5 of the Act. That period is to last 30 days. 

 After having received from the Minister the indications regarding the public 
information period but before it begins, the project proponent publishes a notice 
announcing that period in a daily or weekly newspaper circulated in the region 
where the project is likely to be carried out. The project proponent must also send 
to the Minister, within the time prescribed by the first paragraph of Section 11, a 
summary of the essential elements of the proponent’s impact assessment statement 
and its conclusions, including, if applicable, a summary of the supplemental 
information that have been added to the statement since its publication in the public 
register.  

 The public has 30 days to review the documentation and officially asks for public 
hearings or mediation on the project.  

 The Minister sends to the BAPE, within 10 days of the end of the public consultation 
period, the applications for public consultation or mediation that were made to the 
Minister during that period, except those that are considered to be frivolous. The 
BAPE takes a decision within 25 days; the time periods allotted to the BAPE to 
carry out the mandates conferred on it and to report to the Minister are as follows: 

(1) in the case of a public hearing: 4 months; 

(2) in the case of a targeted consultation: 3 months; 

(3) in the case of mediation: 2 months. 

Step 4: Government Decision (Expected Duration: 3 Months)  

 Based on the report from the BAPE and on the environmental analysis report, the 
MELCC prepares a draft of the decree authorizing the project to be signed by the 
government. By Order in Council, the government can authorize the project (with 
or without modifications and conditions) by a Decree or reject it. 
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 It is important to note that the Cabinet of the Government who issues the decree is 
not committed to any delay. 

Step 5: Permitting: CA (Expected Duration 1.5 – 3 Months per Authorization) 

 Once the decree is obtained, the Developer must still comply with the different 
regulatory requirements.  

 Several applications for a Certificate of Authorization’s (“CA”) following the 
different stages of the design or the construction activities will be required. A delay 
of 75 days is usually contemplated by the MELCC for the review of an application 
and issuance of CAs, including the time to answer their questions, if need be.  

 In granting a CA, the MELCC certifies that the project is developing according to 
the ESIA commitments and in conformity with applicable regulations.  

 At that stage, it is expected to provide more accurate technical information on the 
project activities as well as engineering drawings that must be stamped, signed and 
dated by an engineer with a right of practice in Quebec. 

Numerous other permits and authorizations will have to be obtained according to various 
sections of the EQA as indicated in Table 20.1. Permits and authorizations must also be 
obtained from other ministries, mainly the ministère de l’Énergie et des Ressources 
naturelles (MERN) and potentially by the MFFP.  

Besides the EQA, the Mining Act is of prime importance with regards to project 
permitting. The Mining Act provides a legal framework for developing, operating and 
closing mines, as well as for the mining site restoration process. It provides for the 
obligation for companies to submit a site restoration plan to the MERN prior to project 
approval, and to provide financial guarantees. 



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 262 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

Table 20.1 – Permits and Authorizations Required for the Project 
Legal Act or Regulation Section Permit or Authorization 

Federal 
Fishing Act, Fisheries and Oceans 
Canada (DFO) Section 35 Demand of DFO review and potentially a permit for activities in water susceptible to result in serious harm to fish that 

are part of a commercial recreational or Aboriginal fishery, or to fish that support such a fishery 
Explosive Act Section 7 Certificate for carrying or storing explosives 
Provincial 

Regulation respecting the 
environmental impact assessment 
and review of certain projects 

Schedule 1, Part 
II, Item  22 

Establishment and operation of the mine (including all surface and underground infrastructures necessary for the 
extraction of ore, including ore storage areas, handling areas, mine tailings accumulation areas, deposits of 
overburden and mining wastewater treatment and retention basins). 
Directive 019 for the mining industry will provide for various limits and environmental performance specifications. 

Environment Quality Act Section 31.75 Withdrawal of more than 75,000 L of water per day and mine dewatering 
 Section 31.11 Industrial depollution attestation for the operation of an ore treatment facility 
 Schedule A and 

Regulation 
respecting pits and 
quarries 

Exploitation of borrow pits with areas of or over 3 hectares 

An Act respecting the conservation of 
wetlands and water environment 

Sections 23, 
46.0.3, 46.0.5, and 
46.0.6 

Request for authorization 

Mining Act under the MERN Section 241 Authorization for the localization of the waste rock pile 
Section 100 Mining lease for the mine exploitation 

Act Respecting the Lands in the 
Domain of the State under the MERN Division II Land lease for infrastructures located on the domain of the State 

Sustainable Forest Development Act 
under the MFFP Section 73 Forestry permit for activities carries out by a holder of mining rights in exercising those rights (tree cutting, road 

works) 
Act Respecting the Conservation and 
Development of Wildlife 
 
Regulation respecting threatened or 
vulnerable wildlife species and their 
habitats 
 
Regulation Respecting Wildlife 
Habitats 
    

Section 128.7 
 
Section 26.1 

Authorization to conduct an activity susceptible to affect a wildlife habitat (fish habitat) 
 
Permit for wildlife management (beaver or beaver dams), if needed. 

Explosive Act under the Sûreté du 
Québec 

Sections 
2,3, and 11 Permit of possession, storage and transportation of explosives 

Building Act, Régie du Bâtiment Section 35.2 Permit to store petroleum products 
Municipal 
Chapter 3.2 – Permits and certificates - Construction Permit 
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20.3.3 Municipal 

20.3.3.1 MRC de Matawinie  

The MRC de Matawinie’s development plan includes several standards and development 
guidelines that could apply to the project, e.g. those related to the location of roads along 
lakes or watercourses, to riparian and littoral zone protection, to areas at risk of flooding 
or ground movement, to water, to gravel and sand pits, to sites of interest as well as to 
recreation and tourism routes. The certificate of compliance of the project for the 
development plan of the MRC de Matawinie has been delivered on March 7, 2016.  

20.3.3.2 Municipality of Saint-Michel-des-Saints  

The municipality of Saint-Michel-des-Saints regulations have no particular provision 
applying to mining projects, and the project does not contravene with planning regulations 
of the municipality. The certificate of compliance of the project to Saint-Michel-des-
Saints’ regulations has been delivered on January 27, 2016. 

20.3.4 Monitoring 

During operation, NMG will have to develop and maintain a sample and measurement 
network for the mining effluent approved by the MELCC and complying with the 
instruction given in the Directive 019. In addition, a groundwater monitoring system will 
be implemented around infrastructures presenting an environmental risk. The final 
effluent groundwater concentration of specific parameter will have to respect acceptable 
concentration given in Table 2.1 (D019). 

Starting at Year 4 of the mining operation, progressive restoration of the co-disposable 
pile will be carried out as it reaches its final high. Closure of related infrastructure will 
also be undertaken. For these specific areas, the post-restoration monitoring program will 
be implemented following the recommendation of Table 2.9 of the Directive 019. 

At the end of the mining operation, a monitoring program of surface and underground 
water quality will be implemented for the entire site according to Table 2.9 of the 
Directive 019. 

20.4 Social Context and Stakeholder Engagement 

20.4.1 Brief Description of the Local Social Context 

The north part of the MRC de Matawinie4 (“Haute-Matawinie” in French) area is 
historically a forest-based economy. In the last decades, most of the Crown lands 

                                                      
4 This large area corresponds to the northern part of the Matawinie MRC. It includes Saint-Michel-des-Saints, Saint-Zénon, the 

Atikamekw First Nation of Manawan and the non-organized territory managed by the MRC.  
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overlapping the claims have been harvested. These activities have significantly decreased 
in the recent past. Recently, the sawmill St-Michel has reopened after having been closed 
for several years.  

The permanent population of this area is 6,048 people, including 2,354 people in Saint-
Michel-des-Saints, 1,120 in Saint-Zénon, 85 people living in the non-organized territories 
and 2,489 people from the Manawan First Nation5, located about 85 km to the north-west 
of Saint-Michel-des-Saints. 

Located less than a two-hour drive from Montréal, the Haute-Matawinie region is known 
for its cottages and recreational tourism. The area is also recognized for its hunting, 
fishing, boating, hiking, snowmobiling and all-terrain vehicle (ATV) riding activities. The 
Haute-Matawinie has many ATV and snowmobile trails, outfitters and ZECs (“Zone 
d’exploitation controlée” in French). The southwest part of the Tony Block site is located 
within the Lavigne ZEC.  

Cottage activities are significant (on private or public land) in the Haute-Matawnie area 
and many lakeshores are well developed. Within the one (1) kilometre buffer area around 
the projected pit, two (2) cottage areas have been identified: the lac aux Pierres and the 
Domaine Lagrange. Lands dedicated to private forestry activities are also located within 
this buffer zone, on the Bellerose area. These are discussed further below.  

20.4.2 Social Acceptability and Stakeholder Engagement 

The concept of social acceptability is hard to define, as it is intangible and multi-
dimensional. In 2016, NMG has published a position statement6 on its website to publicly 
define its view of this concept. Several definitions of social acceptability exist, and NMG 
has adopted the following: 

“The result of a process by which the concerned parties build the conditions to be 
put in place together, for the harmonious integration of a project, a program or a 
policy, at a given time in its natural and human environment.”7  

NMG does not wish to oppose the “majority against the minority” which would lead to 
social polarization. Instead, NMG intends to respect minority rights and to work closely 
with those who may be directly affected by the Project to address their concerns and 
expectations. This is achieved through the establishment of a continuous dialogue and 
should not be seen as a “licence” to be obtained (usually referred to in the industry as the 
Social Licence to Operate “SLO”).  

                                                      
5  Source : Population of Saint-Michel-des-Saints and of Saint-Zénon : Statistics Canada, 2016 (http://www12.statcan.gc.ca/census-

recensement/2016/dp-pd/prof/index.cfm?Lang=F); Population of the non-organized territory : MRC Matawinie, 2014 
(http://www.mrcmatawinie.org/index.jsp?p=102); Atikamekw Nation of Manawan : Registered population living on reserve, INAC, 
2017 (http://fnp-ppn.aandc-aadnc.gc.ca/fnp/Main/Search/FNRegPopulation.aspx?BAND_NUMBER=78&lang=eng).  

6  https://nouveaumonde.ca/wp-content/uploads/Positionnement-social.pdf 
7  Free translation. Extracted from: Caron-Malenfant, Julie and Thierry Conraud, Guide pratique de l’acceptabilité sociale : pistes de 

réflexion et d’action, Édition DPRM, 2009.  
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NWG has taken several steps to engage with a range of stakeholders, holding various 
meetings (see Section 20.4.2.1 below) in addition to implementing several measures in 
response to stakeholder concerns (see Section 20.4.3 below).   

20.4.2.1 Stakeholders  

The process of engaging with stakeholders and the public was initiated in June 2015, at 
the same time as the exploration activities. NMG has since met and interacted with a range 
of stakeholders including municipal and political organizations, economic actors, 
environmental groups, as well as with nearby cottagers and homeowners (importantly 
those located within the one (1) kilometre buffer zone around the mineralized area), and 
with the Atikamekw First Nation of Manawan and the Council of the Atikamekw First 
Nation.  

The Project is facing some opposition, mainly from cottagers who want to protect their 
tranquility and investment, but also from environmentalists who question the overall 
impacts of such a project. This opposition is mostly embodied by the Coalition des 
opposants à un projet minier en Haute-Matawanie (COPH) and by the Association pour 
la protection du lac Taureau (APLT). NMG has engaged with these groups, and has 
invited them to meetings on several occasions, and has also taken part in activities 
proposed by this group. In addition, representatives from this group were invited by NMG 
to take part in the Stakeholder Committee, presented in Section 20.4.2.2 below On the 
other hand, the Project is supported by local organizations, by neighbouring 
municipalities, by the business community, and by a solid base of permanent residents. 

Table 20.2 provides a summary of the key stakeholders with whom NMG has 
communicated in the recent past. 

Table 20.2 – NMG Key Stakehoders 

Proximity (1 km from the 
projected pit)  

Lac aux Pierres cottagers/Owners  
Domaine Lagrange cottagers/Owners (south part)   
Others Isolated cottagers, owners and land users  

Other 
Owners/Cottagers/Land 
users related to the 
exploration zone (2015 
works) 

Lac du Trèfle cottagers/ Owners  
Domaine Lagrange Cottagers/Owners (north part)   
Lac England   cottagers/owners 
Others Isolated cottagers, owners and land users  
Real estate proponents  

First Nation  Conseil des Atikamekw de Manawan  
(Atikamekw First Nation of Manawan)  
Conseil de la Nation Atikamekw  
(Council of the Atikamekw First Nation) 

Political Federal MP (Gabriel Ste-Marie, BQ)  
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Provincial MNA and Tourism Minister  
(Caroline Proulx, CAQ)  
Minister for the Lanaudière Region  

Municipal  MRC de Matawinie  
Municipality of Saint-Michel-des-Saints   
Municipality of Saint-Zénon  

Governmental  MERN — Mauricie-Lanaudière Regional Direction  
MERN — Direction du développement et du contrôle de l’activité 
minière 
MFFP — Direction de la gestion des forêts Lanaudière - Laurentides 
MELCC — Strategic and Environmental Assessments Regional 
Direction  
MELCC — Montréal, Laval, Lanaudière and Laurentides Regional 
Direction  

Environmental  Saint-Maurice Watershed (BVSM)  
Lanaudière Environmental Regional Council (CREL)  

Socio-economic  Chamber of Commerce of Haute-Matawinie  
Regional Tourism Association of Lanaudière 
Service de développement local et régional (MRC) 
Société d’aide au développement de la collectivité Matawinie (SADC) 
Centre local d’emploi 
Carrefour jeunesse emploi Matawinie 
Commission scolaire des Samarres / Centre multiservices des Samarres 
CISSS de Lanaudière / Direction de la santé publique 

Others  Coalition des opposants à un projet minier en Haute Matawinie 
(COPH) 
Association pour la protection du lac Taureau (APLT) 
Lavigne Hunting and Fishing Association (Lavigne ZEC)  
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NMG has met with these stakeholders and with members of the public on several 
occasions since 2015, as illustrated in Table 20.3. 

Table 20.3 – Information and Consultation Meetings and  
Number of Stakeholders Met 

Year 

Individual Meetings, 
Meetings with Small 

Groups (On 
Invitation) 

Public Meetings 
(Open to All) 

Number of 
Stakeholders* 

2015 17  0  At least 105 
2016 11  2  At least 470 
2017 18  2 ** At least 340 
2018 9 *** 1 **** At least 280 

* Some individuals or representatives may have taken part to more than one meeting.  
** One of them was organized by the COPH. 
*** These meetings were held with various working committees on employment, stakeholder committee, liaison with the municipality 

and a committee for the integration plan, as described below. Many more individuals will also meet in the context of the 
Environmental and Social Impact Assessment (ESIA) in November and December 2018. 

****The meeting was organized by the COPH. Another public meeting will be held on December 8, 2018. 
 

In the course of these meetings, stakeholders have expressed a number of expectations 
and concerns. Invariably, discussions focused on the potential mine impacts and benefits. 
NMG was able to integrate some of these concerns into the project design, or to anticipate 
effects that could be minimized or avoided through a range of measures (see Section 
20.4.3 for details on stakeholder concerns and associated measures taken by NMG). 

20.4.2.2 Stakeholder Committee  

Given people’s desire to be active in their community, the development of a mining 
project should include local input from the outset of the exploration stage. To this end, 
NMG has set up a Stakeholder Committee, with the objective to encourage the 
involvement of the local community in the development of the projected graphite mine. 
The role of the committee is to support the development of the mine with regards to the 
protection of the environment and the optimization of the regional economic benefits of 
the project. The committee also aims at facilitating the implementation of an open and 
ongoing dialogue between key stakeholders and NMG’s team  

The composition of the committee includes representative from several organizations 
(NMG, the Atikamekw First Nation of Manawan, the municipalities of Saint-Michel-des-
Saints and of Saint-Zénon, the Chamber of commerce, the MRC, the recreotouristic 
sectors, environmental organizations, the public health sector, land users from the ZEC 
Lavigne and members of the local communities). The COPH has been invited to sit on the 
committee by the members on several occasions, but the invitation has been declined by 
this organization. 
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The first meeting of the Stakeholder Committee took place in May 2017, and since then, 
three (3) meetings have been held in 2017 (June, August, and October 2017) and two (2) 
in 2018. Several themes were discussed in the course of these meetings, such as: 

 The organization of the committee and its composition;  
 Follow-up on the overall project’s advancement and ongoing studies; 
 Exploitation modalities of the mine (work schedules, waste and tailing management, 

environmental issues, etc.); 
 The creation of thematic work committees; 
 The project’s integration plan. 

It is NMG’s intention to maintain this committee throughout the mine development 
process to ensure the inclusion of the local community’s vision as much as possible.  

20.4.2.3 Public Meetings 

Two (2) public meetings were organized by NMG in 2016 (February, September). NMG 
has taken part to public meetings organized by the COPH in August 2017 and August 
2018. NMG has also held a public meeting on November 25th, 2017, during which the 
public was provided information on project advancement and provided an opportunity to 
ask their questions to NMG representatives.    

A number of subjects were discussed during these meetings, ranging from economic 
benefits to hydrogeological studies and other nuisances and concerns, and including 
environmental concerns (noise, dust emissions, waste management, etc.). Potential 
mitigation measures that could be put in place by NMG were also discussed. The next 
public meeting will be held on December 8th, 2018 to present the project advancements 
and Environmental and Social Impact Assessment (ESIA) process. 

20.4.2.4 Meetings with the Atikamekw Nation of Manawan 

NMG has met with the Band Council of the Manawan Atikamekw First Nation in July 
2016, and with the Grand Chief of the Council of the Atikamekw First Nation in May 
2017. It was agreed by all parties to reach an agreement. At least six (6) meetings were 
also held in the course of 2017 and 2018. 

In August 2017, a working group was formed and a first meeting was held. In September 
2017, a work plan was adopted and a framework agreement that establishes the terms of 
discussions and negotiations leading to the conclusion of a predevelopment agreement 
was signed in March 20188. It should be mentioned that NMG has been keeping an open 
communication with the Atikamekw in the past few months and that one representative 

                                                      
8 http://nouveaumonde.ca/conseil-des-atikamekw-de-manawan-conseil-de-la-nation-atikamekw-nouveau-monde-graphite-announce-

signing-framework-agreement-regarding-matawinie-project-2/ 
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from Manawan and one from the Council of the Atikamekw First Nation are sitting on the 
Stakeholder Committee. 

20.4.2.5 Agreement with the Municipality of Saint-Michel-des-Saints 

In August 2018, NMG signed an agreement in principle with the Municipality of Saint-
Michel-des-Saints9. The agreement enhances the collaboration between both parties, 
clearly defining the environmental social and economic impacts and taking into account 
the concerns and needs of the community of Saint-Michel-des-Saints in the development 
of the Project. Among other elements, the agreement aims at fostering a sustainable 
project that takes into account the environmental protection, social responsibility and 
economic development of the community.  

Note should be taken that the liaison committee with the municipality has been formalized 
through this agreement and has met twice in 2018.  

20.4.2.6 Other Meetings and Committees 

As mentioned above, there is some opposition to the project, and most opponents have 
grouped under the COPH or the APLT. On August 20th, 2017, NMG took part in a public 
meeting organized by the COPH to answer questions on the project. Approximately 
200 people took part in this meeting. NMG also took part in another meeting organized 
by the COPH on August 25th, 2018 to which approximately 50 people participated. NMG 
presented advancement on the project and water management has been discussed more 
specifically. 

NMG is also participating in the new Employment Committee of the Haute-Matawinie, 
launched by the mayor of Saint-Michel-des-Saints in October 2017, to discuss and find 
solutions for the shortage of workers in the region. This committee is composed of many 
municipal and regional organizations; eight (8) local companies, including NMG, also 
participate.  Two (2) meetings with the Employment Committee were held in 2018, as 
well as two (2) meetings with a sub-committee working specifically on finding solutions 
to labour shortages.  

Finally, a committee has been created to work on the integration plan of the project to the 
territory. This committee, composed of seven (7) participants, has met once in 2018. 

                                                      
9 http://nouveaumonde.ca/nouveau-monde-graphite-and-the-municipality-of-saint-michel-des-saints-sign-agreement-in-principle-

regarding-the-matawinie-project-2/ 
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20.4.3 Socio-Economic Issues and Measures  

20.4.3.1 Summary of Stakeholder Concerns 

The numerous interactions mentioned above with stakeholders and the public have 
allowed the identification of eight (8) main social, economic and environmental issues: 

 Preservation of air quality, fight against climate change, and reduction of GHG; 
 Noise environment; 
 Environmental quality and preservation of water resources; 
 Maintenance of biodiversity; 
 Socio-economic development; 
 Physical and psychosocial health; 
 Land and resource use and protection of landscapes; 
 Relations with communities. 

Local and regional organizations are supporting the project, mainly because of the 
anticipated economic benefits to the region brought by long-term job creation and business 
opportunities. Some concerns were expressed regarding the environmental matters, 
especially water management, post-mining heritage (environmentally and socially) and 
the impact that a mine could have on the region’s nature-based reputation. According to 
the feedback obtained from local people and businesses, most of the local population 
seems to welcome the project. The reaction of the people in the public information 
meetings held between 2016 and 2018 in Saint-Michel-des-Saints confirmed this, and the 
progressive work undertaken at the Stakeholder Committee also supports this conclusion. 

While the Project is well received at the local level, there are cottagers who understandably 
oppose the project given the anticipated effects on their property. Generally, cottagers 
expressed concerns related to the loss of quality of life, property devaluation and potential 
environmental impacts. Consequently, some cottagers and homeowners expressed anger 
towards the Project and NMG. Some of these cottagers do not live there on a permanent 
basis and while they are aware that the Project will be beneficial for the local economy, 
they are concerned about losing their tranquility and investment. Some owners have 
openly expressed their opposition to the Project, while others are interested in a job or 
employment opportunities related to the Project. 

As for the Atikamekw Nation, their concerns with regards to the Project may be 
summarized as follows: 

 Be able to leverage economic benefits from this Project. They are interested in 
qualified jobs, but want to ensure that training needs are identified ahead of time. 
Job opportunities for youth should be targeted; 
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 Ensure economic benefits for local Aboriginal businesses, and perhaps participate 
financially in the Project; 

 Potential impacts on the health of their members; 
 Make sure that the Atikamekw are respected throughout the project phases. 

In addition to social and environmental concerns expressed by stakeholders summarized 
herein, a range of expectations towards NMG were formulated:  

 Transparent communication and hold public consultations; 
 Involvement in finding solutions; 
 Listening and empathize; 
 Maximizing the benefits for the region, opportunities for local businesses, 

employment and training, where applicable; 
 Minimizing impacts, preserving the current situation to the extent possible; 
 Maintain enjoyment and use of the land; 
 For Owners impacted, possibility to easily sell their property without any 

devaluation; 
 Respect of the environmental and social commitments. 

20.4.3.2 Measures Taken by NMG 

The information and consultation process that has been put in place in the course of the 
past two (2) years has aimed at unpacking these concerns and at designing adequate 
measures to minimize adverse effects or to avoid them where possible. NMG wishes to 
design a mining operation with as little impact as possible. What follows describes the 
main measures taken so far by NMG. Most of these measures are presented in Table 20.4 
below. 

a. Maintain Communications with Stakeholders, the Public and the Atikamekw 

As discussed in Section 20.4.2.1 above, NMG has engaged with a great number of 
stakeholders, including with project opponents.  Another public meeting open to all 
will take place on December 8th, 2018. It is NMG’s intention to continue to 
communicate with stakeholders and the public, and to maintain the Stakeholder 
Committee and its participation in other committees or to ad hoc events. In addition, 
NMG is following its work plan to reach a pre-development agreement or an Impact 
and Benefit Agreement (IBA) with the Atikamekw First Nation in the near future. As 
many stakeholders as possible will be met in the context of the ESIA, and stakeholders 
will also have the opportunity to express their opinion on the project during the BAPE 
process that shall take place in the course of 2019. 
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b. Development of an Acquisition Procedure 

NMG has developed a proactive acquisition procedure for the homes or cottages and 
lands located within one kilometre of the mine pit boundary. The procedure includes 
provision for the independent evaluation of the property value, and promotes dialogue 
leading to consensual agreements. Home or cottage and land owners within the area 
are divided into three (3) groups: 

 Lac aux Pierres: Owners were invited to five (5) meetings since July 2014, and 
group representatives were met at several other moments. Properties have been 
evaluated and a meeting was held in 2017 to present the results and to begin the 
negotiation process. Within the 1-km area, 5 out of 11 properties have been 
acquired and NMG continues to discuss with the other owners. 

 Domaine Lagrange: An initial meeting was held with the owners back in 2015. 
Since then, NMG has acquired two (2) properties, and an agreement was signed 
to acquire a third property in 2020. NMG continues discussions with other 
interested owners.  

 Bellerose: Two (2) forestry land parcels are located along the future mine site, 
one of which encroaches the planned open pit over an area of approximately 
7,250 square metres according to a public land use database acquired from the 
MRC in 2015. Owners have been met and their properties have been evaluated. 

c. Development of an Integration Plan to the Receiving Environment 

NMG has developed a conceptual integration plan of the project to the territory, and 
is looking forward for collaboration with stakeholders to improve it. The plan aims at 
ensuring proper integration of the project in its receiving environment, using the 
properties acquired from the Domaine Lagrange. This is also a way to give back to 
the community, to ensure its sustainable development, and to maintain the value of 
the nearby properties. In short, the integration plan aims at making this project “more 
than just a mine” and is articulated around 4 axes: 

 Enhance possibilities for contact with nature (trails, viewpoints, rest areas, 
protection of ecological zones, valorization of historical and archaeological 
sites, etc.); 

 Reveal and educate on the historical local forestry activities, and provide 
incentives to discover the natural topography of the area (trails, ATV trails, 
viewpoints, etc.); 

 Develop public access to the mining exploitation and local geology and provide 
guided tours, interactive activities, and a research and development center;  

 Develop interactive installations featuring the use of future and cutting edge 
technologies for the benefit of the public (services and commodities, 
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phytotechnologies, creation of an innovative and sustainable housing sector, 
etc.). 

Mitigation measures included in the project design and/or operational measures aim at 
minimizing environmental and social. Most of these measures are presented in Table 20.4. 

Table 20.4 – Summary of Concerns and of Measures Taken by NMG 

Main Concerns Measures Taken10 

Preservation of air quality, fight 
against climate change, and 
reduction of GHG 

 Progressive reclamation of the mining waste areas 
(revegetation). 

 Proactive acquisition process of properties located 
within 1 km from the projected mine pit boundary.   

 Covered conveyor and mineral stocked in dome. 
 Development of an open mine pit that is 100 % electric. 
 Valorization of a strategic resource for the electrification 

of transportation, based on hydropower (low carbon 
footprint). 

Noise environment   Work schedule adapted to the context of cottagers, no 
mining operations at nights or during weekends.   

 Crusher located below the level of the natural 
topography. 

 Proactive acquisition process of properties located 
within 1 km from the projected mine pit boundary. 

 Development of an open mine pit that is 100 % electric. 
Environmental quality and 
preservation of water resources 
 

 Co-disposition waste management and development of 
the mine waste area according to the geochemical 
characteristics of the waste. 

 De-sulphurization of mine waste.  
 Responsible use of water and proper treatment of waste 

water before discharge into the environment. 
 Dry tailings and waste rock piles, no submerged material 

requiring dikes or water-retaining structures on the site. 
 Progressive restoration of the mining waste areas (cover 

and revegetation). 
 Create a research group in partnership with the 

University of Quebec in Abitibi-Témiscamingue. 
 Agreement in Principle with the Municipality of Saint-

Michel-des-Saints. 
 Framework Agreement with the Council of the 

Atikamekw First Nation and with the Atikamekw First 
Nation of Manawan. 

                                                      
10  Some measures address more than one concern. 
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Main Concerns Measures Taken10 

 Re-circulation of the water required for the treatment of 
the minerals. 

 Collect and treat all surface water on mine site, and 
underground water into the mine pit before discharge 
into the environment. 

 Where applicable and possible, divert clean water 
(diversion ditches or wells) from mine site.  

Maintenance of biodiversity  Progressive reclamation of the mining waste areas 
(revegetation). 

 Minimization of the project footprint by progressive 
backfilling of the pit. 

 Responsible use of water and proper treatment of waste 
water before discharge in the environment. 

Socio-economic development   Proactive acquisition process of properties located 
within 1 km from the projected mine pit boundary. 

 Preparation of an integration plan to the local 
environment. 

 Prioritization of local workforce and local businesses.  
 Agreement in Principle with the Municipality of Saint-

Michel-des-Saints. 
 Framework Agreement with the Council of the 

Atikamekw First Nation and with the Atikamekw First 
Nation of Manawan. 

 Development of added-value products using the 
Project’s graphite concentrate is being considered. 

Physical and psychosocial health   Proactive acquisition process of properties located 
within 1 km from the projected mine pit boundary. 

 Reduction of air emissions and of noise levels. 
 Responsible management of water and of mine waste. 
 Propose a structuring and long-term project that will 

mobilize the community, including through the 
integration plan to the local environment. 
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Main Concerns Measures Taken10 

Land and resource use and 
protection of landscapes  

 Identification of an optimal route for the site access road 
in collaboration with the municipality. 

 Proactive acquisition process of properties located 
within 1 km from the projected mine pit boundary. 

 Minimization of the project footprint by progressive 
backfilling of the pit. 

 Propose a structuring and long-term project that will 
mobilize the community, including through the 
integration plan to the local environment. 

Community relations 
 

 Multiply meetings and opportunities for dialogue with 
stakeholders, ever since the beginning of the exploration 
phase (including a website, Facebook, local newspapers, 
etc.).  

 Setting up of a Stakeholder Committee, Liaison 
Committee with the Municipality, Employment 
Committee, and Integration Plan Committee.  

 Opening of an office on Brassard Street (Saint-Michel-
des-Saints’ main street). 

 Agreement in Principle with the Municipality of Saint-
Michel-des-Saints. 

 Framework Agreement with the Council of the 
Atikamekw First Nation and with the Atikamekw First 
Nation of Manawan. 

 

20.4.4 Next Steps 

In the next few weeks, NMG will proceed with the consultations in the context of the 
ESIA with a range of stakeholders and will hold another public meeting to provide 
information on the overall project advancement (December 8th, 2018), The submission of 
the ESIA is expected to be followed by the BAPE hearings in the course of 2019 or early 
2020. In addition, NMG will continue to be proactive and work with the Community, with 
the Stakeholders and with the Atikamekw First Nation.  

In fact, a key element of the Project’s critical path is the undertaking of the ongoing ESIA. 
This encompassing assessment will be the occasion to obtain an overview of the project’s 
potential environmental and social effects and to maintain dialogue with stakeholders and 
the public. Further mitigation measures will be prepared to ensure that the project responds 
to environmental requirements and to the concerns expressed by stakeholders and the 
public.  
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20.5 Closure Plan 

Section 232.1 of the Mining Act states that a rehabilitation and closure plan is a 
requirement and must be approved before the mining lease is issued and a financial 
guarantee to cover all reclamation cost is provided in the two (2) years following the 
approval of the plan. Hence, a reclamation and rehabilitation plan is in preparation as part 
of the Project progress activities and will be presented to the MERN in early 2019. The 
rehabilitation and reclamation plan will be developed following the provincial Guidelines 
for Preparing a Mining Site Rehabilitation Plan and General Mining Site Rehabilitation 
Requirements (2017) which provides to the proponents the rehabilitation requirements. 

Reclamation will include all activities carried out during the mining operations 
(progressive reclamation) and at the end of mining activities covered by the closure plan. 

Progressive reclamation activities will be carried out during the mining activities. The 
final reclamation cover will be placed on the co-disposal pile as soon as an area of the pile 
will have reached its final elevation. It will reduce the volume of water to treat (after post-
closure follow-up) from the co-disposal pile and minimize the visual impact of such 
structures. 

At the end of the mine life, surface infrastructure and equipment will be dismantled and 
removed from the mine site. This includes, but is not limited to: electricity transport 
equipment, e-houses, semi-mobile crusher and conveyors, site buildings, storage sheds 
and other mine structures. Concrete slabs will be removed and/or covered to enable the 
growth of vegetation. Backfilling and levelling of ditches and the implementation of 
wetlands in the collection basin footprint are planned and part of the reclamation activities. 
A lake is expected to form at the northern portion of the pit. At the end of the monitoring 
phase, if applicable, access and site roads will be scarified and revegetated. 

Reclamation and rehabilitation details as well as Financial Security will be covered in the 
ESIA’s Closure Plan Section. 
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21.0 CAPITAL AND OPERATING COSTS 

The Matawinie Graphite Project is a greenfield mining and processing facility with 
average mill feed capacity of 2,350,600 tonnes per year of ore to produce 100,000 tonnes 
per year of graphite concentrate. The Project has been developed on the basis of an all 
electric mining operation with charging stations strategically located throughout the site.  

The capital and operating cost estimates related to the mine, the concentrator and all 
required facilities and infrastructure have been developed by MC-DRA or consolidated 
from external sources as listed below. 

 MC-DRA prepared the capital cost estimates for all facilities except for the 
incoming power line, the electrical distribution, the water treatment facility, 
consisting of the waste water treatment plant and the sewage treatment plant; 

 Hydro-Québec only verbally mentioned the capital cost estimate for the incoming 
120 kV power line. At the time of writing this Report, no written estimation has 
been received. Nevertheless, MC-DRA is in the opinion that the cost estimate is in 
line with Hydro-Québec recent historical rate for that type and length of overhead 
power line; 

 SNC prepared the design layouts and quantities for the initial and sustaining capital 
cost estimates for the tailings co-disposition storage facilities and their respective 
reclamation cover as well as for the water management infrastructure. Unit rates for 
the tailings co-disposition area as well as for the water management infrastructure 
were developed by MC-DRA, except for geotextile and geomembrane which were 
under SNC’s responsibility. SNC has also prepared the initial and sustaining capital 
cost estimates for the water treatment plant, including HDPE piping and equipment; 

 ABB prepared the capital cost and sustaining cost estimates for all electrical and 
automation requirements for the Project. MC-DRA has reviewed and is in 
agreement with ABB’s estimates; and 

 The pre-development costs for the mine is based on a contractor furnished mining 
operation. 

All costs provided by external sources were free of contingency and escalation. 

The operating cost estimates (“Opex”) were prepared by MC-DRA with the contribution 
of SNC for the waste water treatment plant and the sewage treatment plant. 

21.1 Capital Costs Estimate 

The capital cost estimate (“Capex”) consists of direct and indirect capital costs as well as 
contingency. Provisions for sustaining capital are also included, mainly for CSF 
expansion. Amounts for the mine closure and rehabilitation of the site have been estimated 
as well. The working capital is discussed in Section 22.0. 
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21.1.1 Scope of the Estimate 

The Capex includes the material, equipment, labour and freight required for the mine pre-
development, processing facilities, tailings storage and management, as well as all 
infrastructure and services necessary to support the operation. 

The Capex prepared for this FS is based on a Class 3 type estimate as per the American 
Association of Cost Engineers (“AACE”) Recommended Practice 47R-11 with a target 
accuracy of ± 15 %. Although some individual elements of the Capex may not achieve the 
target level of accuracy, the overall estimate falls within the parameters of the intended 
accuracy. 

The reference period for the cost estimate is Q3 2018. 

21.1.1.1 Major Assumptions 

The Capex is based on the Project obtaining all relevant permits in a timely manner to 
meet the Project Schedule. 

The Capex reflects an Engineering, Procurement, and Construction Management 
(“EPCM”) type execution wherein one (1) EPCM contractor will provide the design and 
construction management activities for all elements of scope pertaining to the process and 
related infrastructure as well as procurement activities for the entire Project and one (1) 
EPCM contractor will provide the design and construction management activities for the 
elements of scope pertaining to co-disposal and water management of the Project. All sub-
contracts would be managed by either one of the EPCM contractors.  

All backfill materials will be available from gravel pits or other sources located close to 
the site. Mine waste rock is not suitable for use in the road construction due to its 
possibility of being acid generating. All excavated material will be disposed of within the 
site battery limits. 

Temporary power during the construction phase would be provided through a temporary 
hook-up to the Hydro-Québec grid until the permanent power is provided by Hydro-
Québec. 

21.1.1.2 Major Exclusions 

The following items have not been included in the Capex: 
 Provisions for inflation, escalation, and currency fluctuations; 
 Provisions for risk and mitigation plans; 
 Interest incurred during construction; 
 Project financing costs; 
 All duties and taxes. 
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The last two (2) items are considered in the Economic Analysis. 

21.1.2 Capital Costs Summary 

Table 21.1 presents a summary of the initial capital and the sustaining capital costs for the 
Project. 

Table 21.1 – Summary of Capital Cost Estimate 

 
 Totals may not add up due to rounding  

21.1.2.1 Initial Capital Cost 

The initial capital cost for the Project as outlined in the previous sections of this Report is 
$ 283.4 M of which $ 204.9 is direct costs, $ 38.8 M is indirect costs, $ 31.5 M is for 
contingency, $ 2.0 M is for NSR buyout and $ 6.3 M is for closure costs. 

An amount of $ 66.9 M has been provided to cover the sustaining capital over the life of 
mine. This amount excludes any requirement for working capital which is included in the 
economic analysis. 

Description Initial Costs
Sustaining 

Costs LoM Costs

Mining 16,833              4,155             20,988            
Processing Plant 105,017            -                105,017          
Infrastructure 11,420              -                11,420            
Tailings and Water Management 48,177              38,760            86,937            
Electrical Distribution 23,486              8,085             31,571            

Sub-Total Direct Costs 204,933          51,000          255,933        

Project Development Costs 2,327                -                2,327             
EPCM Costs 21,703              957                22,660            
Owner's Costs 14,732              -                14,732            

Sub-Total Indirect Costs 38,762            957               39,719          
Contingency 31,476              8,731             40,207            
Closure Costs 6,250                6,250             12,501            
NSR Buyout 2,000                -                2,000             

Total Costs 283,421          66,938          350,360        

Summary of Capital Cost Estimate ($000 CAD)

Direct Costs

Indirect and Owner's Costs
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21.1.2.2 Sustaining Capital 

Sustaining capital is the amount required to periodically invest in the operations phase to 
maintain the functionality of the mining and processing operations. The Capex was 
developed to minimize outlays in the pre-production phase and delay any capital 
expenditures to later periods during Project revenue streams. 

For this Project, the sustaining capital mainly centers on the co-disposition system and 
water management. The initial period covers the development of preliminary drainage 
ditches, collection ditches, initial preparation of the west area for the co-disposition 
system, the main catch basin, polishing basin and BC-2. All other work is scheduled for 
Years 2 through 26.  

Allowances have also been provided for the removal and repositioning of the mine e-
houses, power lines and charging stations as the mine advances to the north. Other 
sustaining capital consists of the replacement of the main transformers after periods of ten 
and twenty years. 

21.1.2.3 Closure and Rehabilitation Costs 

Based on site layouts, a provision of $ 12.5 M was estimated for the closure and 
rehabilitation of the mine site. Requirements were established, and cost estimates were 
prepared based on material take-offs and unit rates from recent databases. Quantities for 
the CSF reclamation cover were provided by SNC and priced by MC-DRA. 

The closure and rehabilitation costs include for the dismantling and removal of all 
facilities and services and revegetation of the area. Part of the cover placement is included 
in the Opex as will be part of the operation. Possible revenue from the salvage of 
equipment and materials was not considered in the closure costs. 

21.1.3 Currency 

The Capex base currency is Canadian dollars. The Capex consists of items quoted in 
various foreign currencies which have been converted into Canadian dollars using average 
exchange rates over a three (3) months period from July 3rd to September 28th, 2018. The 
vast majority of pricing for equipment and bulk materials is based in Canadian dollars. 
Table 21.2 shows the currency exchange rates used in this Report. 
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Table 21.2 – Currency Exchange Rates and Percent Content 

 
 

21.1.4 Basis of Estimate - General 

The capital cost estimate covers the facilities included in the scope of the work described 
in previous Sections. 

The Capex is based on the following key assumptions: 

 The proposed construction work week is based on 40-hour per week with no 
construction work during the weekend or on official holidays; 

 Fluctuations to nominated currency exchange rates are excluded; 
 Allowances for industrial disputes or lost time arising from industrial actions is 

excluded; 
 Project financing costs and interest during construction are not included in the 

Capex; 
 No allowance is provided for acceleration or deceleration of the Project schedule; 
 Project insurances are included in the Owner’s costs. 

The Project Schedule is presented in Section 24.0. 

21.1.4.1 Material Take-Off and Unit Rates 

All quantities generated for the estimate are mainly based on material take-offs (“MTO”) 
and deliverables which exclude contingencies of any kind. The MTO’s were developed 
using the general layout drawings and cross sections and general arrangement drawings. 

Based on quantities generated by the MTO’s, MC-DRA received quotations from 
qualified contractors for structural steel and architectural features as well as prices for the 
four (4) dome structures required for the Project. Prices were also received for pre-
fabricated concrete foundations for the domes, the overland conveyor supports and the 
support for the apron feeders beneath the ore storage dome and the main conveyor and the 
escape tunnel. 

The rates included the material, transportation, and direct labour to perform the work. 
Mobilization and demobilization, as well as indirect costs such as site management, 

Currency Name Currency Code $ Canadian

Canadian Dollar CAD 1.0000           

US Dollar USD 1.3070           

European Euro EUR 1.5202           

South African Rand ZAR 0.0931           

1 

1 
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construction equipment, and office trailers, were provided as separate costs and included 
in the Capex. 

21.1.4.2 Construction Labour, Productivity Loss Factor 

For works other than earthwork, concrete, structural steel and building cladding, as well 
as piping, the labour costs were estimated based on man hours and hourly rates developed 
for a typical crew from detailed tables of current rates developed by the Association de la 
construction du Québec. 

The all-inclusive hourly rate of $ 110 includes the basic hourly rates for the tradesman, 
social benefits and employer’s burden, industrial site premium as required, direct 
supervision, small tools, personal protection equipment, consumables, and contractor’s 
overhead and profit.  

Indirect supervision and site establishment as well as contractor’s mobilization/ 
demobilization are excluded from the hourly rate but are provided for as indirect costs in 
the construction contractor’s site management provision as described further below. 

The productivity loss factor of 1.21 was established in consideration of the working 
calendar, the work rotation, the climatic conditions and remoteness of work site.  

The working calendar was defined as one (1) shift per day, eight (8) hour per shift and 
five (5) days per week for a total of 40 hours per week. Some contractors stated their 
preference for 10-hour days, 4-day per week which was deemed acceptable. No weekend 
work was permitted due to possible interruptions to the local community. 

It is assumed that sufficient lodging would be available in the nearby areas; therefore, no 
construction camp is required, and the Quebec construction regulations would apply. The 
provision for per diem allowances to cover room and board and traveling of workers is 
included in the hourly rate. 

21.1.4.3 Construction and Contractor’s Costs 

Provisions also cover for construction contractor’s site management including supervision 
and support staff such as administration and procurement, coordination and scheduling, 
quality and safety. 

The construction allowance based on delivered equipment cost was established from 
similar projects to cover for construction material, sub-contract and mobile cranes. This 
allowance varied from 2 to 12 % depending on the trade. 

The estimate is based on the assumption that construction contracts will be attributed on 
the base of a competitive bidding process amongst qualified contractors. It is assumed that 
construction contracts will be cost plus or unit rates; hence, this Capex does not consider 
any time and material type contract.  
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Availability of local qualified contractors and skilled workers is assumed. It is also 
assumed that an average level of site management, contract administration, quality control 
and adequate safety requirements will be required from the contractors by the construction 
management. 

A realistic schedule, proper logistics and appropriate construction management are also 
assumed as well as good site conditions, limited number of contractors on site, limited 
work outside in winter and also limited work disruption due to changes, interferences or 
delays. 

21.1.4.4 Freight, Duties and Taxes 

Based on recent surveys and studies and when not included in the cost, the freight was 
accounted for by adding a factor to the value of the goods; a factor of 10.0 % is applied. 

All duties and taxes were excluded from the capital cost, but relevant factors were 
considered for the after tax economic analysis. 

21.1.5 Base of Estimate - Mining 

The mining operation has been estimated on the basis of an initial phase of development 
where the mining contractor will prepare the mine for the production. This includes 
clearing the mine area and transporting topsoil to the topsoil stockpile, transporting the 
initial overburden material to its dedicated stockpile and the waste rock to the co-
disposition area. 

The mine development phase will be carried out by a mining contractor who will provide 
the major mine equipment, semi-mobile crushers, service equipment and mine support 
equipment necessary to supply the required quantity and quality of material to the 
overland conveyors feeding the process plant. The mine development work is costed as a 
value per tonne of material moved. 

The mine development cost therefore, includes all necessary mine and service equipment, 
supply of explosives and blasting, and mine dewatering to the main basin provided as part 
of the water management system. 

Mine roads will be required during this pre-production phase. One mine road will be 
constructed along the east side of the pit and will be sized to encompass mine trucks, the 
overland conveyor system and the electric distribution system to the mine. The other mine 
roads will be required along the west side of the pit for the delivery of the overburden and 
waste material to the co-disposition area. Approximately 3.6 kilometres of mine roads will 
be required during this initial phase. 

The mine development cost attributed to the contractor accounts for the activities that will 
be carried out during a five (5) month pre-production period to prepare the mine for 
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operations. Any ore encountered during the pre-production phase will be stockpiled close 
to the crushers. 

The mine will be using an all-electric mobile equipment fleet, consisting of electric 
battery-driven 40-tonne mining trucks, battery-driven front-end loaders, cable reel 
excavators and bulldozers, and battery-driven service vehicles. The mine will also be 
using electric in-pit mobile crushers and overland conveyor system to feed ROM to the 
plant.  

Three (3) E-houses and three (3) charging stations will be provided in the pit area and will 
require re-location at various intervals during the mine life. Three (3) e-houses and two 
(2) charging stations will be required to start the mine and included in the Capex with the 
third charging station arriving in Year 2 and included in sustaining capital. 

Table 21.3 presents the cost breakdown for the mine Capex. 

Table 21.3 – Mining Capex 

 
 

21.1.6 Base of Estimate - Main Electrical Distribution and Communications 

21.1.6.1 Basis of Electrical Estimates 

The design and estimate for the electrical and automation / instrumentation was provided 
by ABB Inc. ABB based the design and the MTO’s of their electrical and automation 
equipment and materials on the mechanical equipment list, layouts, P&IDs, instrument 
lists and flow diagrams prepared by MC-DRA. For equipment and materials not provided 
internally by ABB, quotations were received from equipment manufacturers. 

WBS Description Cost ($)
110 Mining Equipment -                   
115 Mine Roads 5,692,181          
116 Crusher Access Ramp Including Pad -                   
120 Mine Dewatering -                   
130 Mine Pre-Production 4,244,147          
150 Mine Explosives Storage -                   
160 Mine Charging Stations and Electrical 6,893,972          

180 Mine Communications Hardware and Software 2,400                

Total Mine Capex 16,832,700     
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21.1.6.2 Sources of Estimates 

Where ABB was the supplier of an electrical equipment, ABB’s in-house price for that 
equipment was used. For all other major equipment, ABB prepared specifications and 
obtained pricing from outside sources. 

The equipment covered by ABB in-house pricing included the following: 

 Low voltage VFDs; 
 600 kW EV-Charging stations; 
 Medium and Low voltage MCCs; 
 Power transformers; 
 Medium and low voltage switchgear; 
 Pre-fabricated electrical rooms. 

Bids were received from qualified contractors for the supply of electrical and automation 
materials such as cable tray, cables, lighting, grounding, etc. and the installation of the 
materials and supplied equipment. 

21.1.6.3 Scope of Electrical Distribution and Communications 

The main electrical distribution and communications covers the incoming power 
requirements, the main substation, site power distribution, the main electrical room 
associated with the main substation and the control room. 

The power line, which will be furnished by Hydro-Québec from their Poste Provost 
station, will be based on a 120 kV line which terminates at the main substation located 
adjacent to the processing plant. 

Based on the power demand and site layout, requirements were established for the main 
sub-station and for the site distribution power lines. Equipment budget prices and costs 
for material and installation were established based on qualified suppliers’ budgetary 
proposals and in-house databases from recent similar projects. 

The main electrical room located adjacent to the main substation was designed and 
estimated by ABB. The electrical room will be furnished to site as a complete unit with 
all equipment incorporated and wired for use. The foundation design and support 
platforms are designed and estimated by MC-DRA as well as the below ground systems 
and foundations for the main substation equipment. 

Requirements were also established for emergency power supply. A budgetary price was 
estimated based on qualified suppliers’ budgetary proposals. 

The site power distribution estimate consists of a diesel generator for emergency power, 
13.8 kV overhead lines to the pit, to the co-disposition area, and to the water treatment 
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plant, and power cable systems from the substation to the processing plant and to the 
de-sulphurization plant. 

The control room estimates include DCS operator panels, workplace panels, collaboration 
tables, control room equipment, computers and network equipment and switchgear and 
configuration. 

The communications estimate consists of the overall telecommunications network and 
fibre optic cabling. The communication needs and costs estimates for the communications 
infrastructure were based on a budgetary proposal from ABB’s wireless networks product 
group (previously known as Tropos Networks). 

Table 21.4 presents the cost breakdown for the electrical distribution and communication 
Capex. 

Table 21.4 – Electrical Distribution and Communication Capex 

 

21.1.7 Basis of Estimate – Infrastructure 

Infrastructure for the Project covers those areas that are required for a mining project but 
are not process nor mining related. Infrastructure includes the main access road and 
parking lot, sewage treatment plant, fresh water pumphouse, fire protection and other 
facilities described in this Section. 

Table 21.5 presents the cost breakdown for the infrastructure Capex. 

21.1.7.1 Main Access Road, Parking Area, and Gate House 

The main access road is designed as a Class 1 road measuring 8.5 metres wide and 
10.5 kilometres long of significant depth to support the mining and trucking operation. 

 

WBS Description Cost ($)
210 Main SubStation 2,901,708          
220 Power Line (Hydro Québec) 14,000,000        
225 Communications 1,469,696          
250 Site Power Distribution 1,992,269          
260 Main Electrical Room 1,686,043          
270 Control Room (All Inclusive) 1,436,189          

Total Electrical Distribution Capex 23,485,905     
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Table 21.5 – Infrastructure Capex 

 
 

Adjacent to the access road as it nears the plant site, a parking area is provided for the 
operations personnel and guests. Only operations vehicles will be permitted onto the 
Project site. 

An electronic gate will be provided to deter vehicle movement on the Project Site. 
Operators of authorized vehicles will be required to use the gate communication system 
to be permitted on site. 

21.1.7.2 General Plant Site 

The general plant site cost includes site preparation, grading, excavation and backfill of 
the industrial site to a working elevation of 544 m. The area of over 100,000 m2 covers 
the process plant, the de-sulphurization plant and storage areas, the ore storage building, 
the mine maintenance facility, the cold warehouse, the substation and electrical rooms and 
the construction laydown and office areas. 

21.1.7.3 Mine Maintenance Shop, Warehouse, and Office 

The mine maintenance shop, warehouse, offices and dry is provided by the mining 
contract and included in the operations costs. The estimated costs shown for the mine 
maintenance shop simply covers the power line to the facility, and charging units for 
equipment being repaired or being charged. 

21.1.7.4 Plant Site Warehouse 

The plant site warehouse will be a dome structure, 20 metres by 60 metres, which will be 
used to store non-sensitive material. The warehouse will be a cold storage facility with 
shelving units and interior laydown areas for pallet stacked materials. 

WBS Description Cost ($)
310 Main Access Road 4,632,409          
312 Parking Area and Gate 234,953            
313 Gate House -                   
320 General Plant Site (Including Tailings Plant) 2,981,324          
330 Mine Maintenance Shop (Office, Dry, Warehouse) 406,395            
334 Fuel Storage (Not Required) -                   
342 Plant Site Warehouse 557,031            
348 Surface Support Mobile Equipment -                   
362 Fresh Water Pumphouse / Potable Water 186,081            
366 Sewage Water Treatment and Distribution 335,310            
390 Fire Protection - Pumping Station and Pipeline Loops 2,086,153          

Total Infrastructure Capex 11,419,656     

,, 
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21.1.7.5 Support Mobile Equipment 

All mobile vehicles such as pick-ups, emergency vehicles, buses, boom trucks etc. will be 
leased and all associated costs will be included in the operating cost estimate. As much as 
possible, all mobile vehicles will be electric to minimize the carbon footprint. 

21.1.7.6 Fresh Water Pumphouse 

The fresh water and makeup water will be provided by two (2) artesian wells located 
adjacent to the concentrator. Two (2) pumps, one (1) for each well, will be housed in a 
pre-fabricated structure. 

Process water make-up will be supplied by the polishing basin and the costs for this 
operation is included in the water management section. 

21.1.7.7 Sewage Water Treatment Plant 

The sewage treatment plant is a self-contained unit which is located adjacent to the 
concentrator. The effluent is distributed to the environment. The capital cost estimate for 
this treatment plant was provided by SNC as a part of their water management system. 

21.1.7.8 Fire Protection 

The fire protection system Capex includes for an insulated fire water tank, pumps, buried 
water lines with fire hydrants placed at strategic locations around the plant site, and a 
diesel generated fire pump in case of power outages. Any fire protection system located 
within each facility, is included in that facility. 

21.1.8 Base of Estimate – Processing Areas 

21.1.8.1 Process Equipment 

The process equipment list was derived from the flow sheets. For major equipment, based 
on data sheets, data tables or technical description, prices were obtained from qualified 
suppliers. The prices received and incorporated in the Capex represent more than 85 % of 
the process equipment value. The remaining equipment was estimated from databases 
from recent similar projects or in-house cost estimation. 

The areas shown in Table 21.6 under WBS 520 to 598 inclusive cover only mechanical 
equipment costs. All other associated costs such as building structures, electrical, piping 
and automation are covered elsewhere. 

Labour for installation of process equipment was estimated for each piece of equipment 
based on in-house database or industrial publications. Provision was also added to cover 
for special lifts, sub-contracts or construction material. 
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21.1.8.2 Main Process Plant 

The main process plant includes the building structure, foundations, process and service 
piping, electrical rooms and equipment, and instrumentation / automation. 

The estimated costs for the foundations were based on the layout drawings and factored 
based on experience on other similar projects. Unit cost for concrete supply was obtained 
from a qualified contractor. The estimated costs for structural steel were based on the 
layout drawings and factored based on experience on other similar projects. Unit costs for 
steel supply and installation were obtained from qualified contractors. The cost estimation 
for interior finishes, tools and storage racking, furniture, accessories and supplies was 
based on preliminary requirements and budget prices from industrial catalogs or in-house 
databases. 

Process piping cost was established by factorization on delivered process equipment based 
on recent similar projects.  

The estimated costs for electrical and instrumentation equipment was provided by ABB 
based on Sections 18.10 and 18.11. 

ABB also provided the estimated costs for the HVAC and fire protection requirements for 
the process facilities. 

Preliminary requirements were also established for some tooling and storage racking, 
interior finishing and living quarter’s supplies. Cost estimation was based mainly on 
recent industrial catalogues and also on in-house databases. 

21.1.8.3 Crushing and Overland Conveying 

Primary crushing will be performed by semi-mobile crushing units provided by the mining 
contract. The overland conveyors from the semi-mobile crushers to the ore storage 
building, including transfer towers, are included in the crushing and overland conveying 
section. The crushing and overland conveying system terminates at the shuttle conveyor 
located at the top of the storage building. 

The conveyor foundations are based on prefabricated concrete units set at a distance of 13 
metres from each other. The mine road from the process area to the mine entry will be 
widened to include the land preparation for the overland conveyor and the power line. 
Three (3) transfer towers will be required to divert the conveyors along the existing terrain. 
Weba type chutes will be used in each transfer tower to minimize the dust and to avoid 
using expensive dust collection systems.  

21.1.8.4 Ore Storage 

The ore storage building will be a megadome type building with its walls sitting on 
prefabricated foundations. The apron feeder foundations are also prefabricated. The 
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conveyor tunnel and emergency tunnel are based on corrugated metal sleeves set on 
concrete bases.  

21.1.8.5 Process Plant Capex 

Table 21.6 presents the cost breakdown for the Process Plant Facilities Capex. 

21.1.9 Base of Estimate – Tailings Management Facilities 

The tailings management facilities cover areas within the process plant complex such as 
the de-sulphurization facility and the NAG and PAG storage buildings, the access road 
and return water pipeline from the water treatment plant to the complex, the water 
treatment plant, the collection ditches and basins and the tailings and wastes rocks co-
disposition area.  

The de-sulphurization plant and storage facilities were estimated by MC-DRA. All other 
areas in the tailings management were designed and estimated by SNC as described in 
Section 21.1.9. 

Table 21.6 – Process Plant Capex 

 

21.1.9.1 De-Sulphurization Plant and Storage Facilities 

The three (3) buildings comprising the de-sulphurization plant and two (2) storage 
buildings were based on megadome type structures. Formal quotations for the supply and 
installation of the domes were received from qualified sources. 

WBS Description Cost ($)
501 Main Building Process Plant 45,875,187        
510 Crushing and Overland Conveying 13,159,474        
515 Ore Storage 9,352,744          
520 Grinding (including Rougher Flotation) 13,465,593        
525 Polishing (Cleaner Flotation) 7,754,661          
530 Concentrator Dewatering 5,213,996          
535 Product Size Classification 2,291,043          
550 Product Packaging 776,940            
560 Tailings Area 1,697,270          
580 Reagent Area 1,274,036          
590 Water Services 2,406,167          
595 Air Services 1,151,783          
597 Plant Metallurgical Laboratory 298,389            
598 Plant Tools, Mobile Equipment and Vehicles 300,000            

Total Process Plant Capex 105,017,283   

........................ -.-.-...-.-.-...-.-.-...r-.-.-...-.-.-...-.-.-...-.-.-...-.-.-...-.-.-...-.-... 

················· ··· ···r ··· ··· ··· ··· ··· ··· ···················································· ··· ··· ··· ··· ··· ··· ··· ····· ······················································ ··· ··· ··· ··· ··· ··· ··· ··· ·················· 
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Originally, the de-sulphurization plant and storage facilities were to be located away from 
the process area and therefore, allowances were provided for site preparation. The current 
positioning of the de-sulphurization plant and storage facilities, adjacent to the process 
plant, allows for the site preparation to be part of the overall site preparation work included 
in Area 420. The initial study allowed for a tailings line going from the process plant to 
the de-sulphurization plant with a reclaim water line returning to the plant with fresh 
water. The reclaim water line in currently included with the water management system. 

These facilities were estimated by MC-DRA based on general layout drawings and 
MTO’s. Unit prices were obtained from qualified contractors and suppliers and 
incorporated into the Capex. 

21.1.9.2 Co-Disposal Tailings and Waste Rocks Storage Facilities 

The design and quantities estimate for the tailings storage facilities were prepared by SNC. 
The design criteria and information are provided in Section 18.0. The Capex was prepared 
on the basis of immediate requirements to start the CSF and defer what could be delayed 
to future years. On that basis, the construction work was limited to the initial start of the 
CSF, initial work on BC-1 and BC-2, the main basin and the polishing basin. The estimates 
for the enlargement of the CSF, and the basins were developed on a year by year basis and 
included in the sustaining capital. 

The Capex, was based on the design layouts and quantities provided by SNC. 
Geomembrane and geotextile cost estimation are based on SNC’s extensive cost from the 
existing demonstration plant project at NMG. 

The CSF also comprised an E-house and an EV charging station for charging the haul 
trucks. The power distribution line from the main substation to the E-house was included 
in the electrical distribution system (Area 250). 

21.1.9.3 Tailings and Water Management Access Roads 

The access roads to the CSF and to the water infrastructure and WTP were designed and 
estimated with layouts provided by SNC. The plant roads were designed at six (6) metres 
and, during the initial period, covered only from the processing area to and around BC-1 
and terminating at BC-2. The other plant roads were from the mine road to the WTP and 
from the WTP to the process area. The water treatment plant to process area road was 
designed at nine (9) metres to allow for the reclaim water pipe from the polishing basin to 
the process plant and for the electrical poles carrying 13.8 kV power to the WTP. 

21.1.9.4 Water Treatment Plant 

The WTP is only required at the beginning of the second year of operations and all costs 
have been included in Year 1 of the sustaining capital totals. However, the initial WTP 
requirement for the first year will be provided by the existing demonstration plant. 
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21.1.9.5 Tailings Management and CSF Capex 

Table 21.7 presents the cost breakdown for the CSF Capex. 

Table 21.7 – Tailings Management and CSF Capex 

 

21.1.10 Base of Estimate – Indirect Costs 

The indirect cost covers for Project costs not directly associated with the physical 
construction work such as EPCM costs, temporary power and facilities, vendor 
representatives during commissioning and training, Owner’s costs, future studies, closure 
costs and contingency. 

21.1.10.1 Project Development 

An allowance is provided to cover the costs of advance engineering work, geotechnical. 
hydrology and hydrogeology studies, metallurgical test work, and condemnation drilling. 
The advance engineering or bridge engineering covers work to advance the Project so at 
the time of the “green light”, the detail engineering work can commence. This bridge work 
includes firming up of the process, preparation and issuance of specifications for long lead 
and major equipment, and development of other project requirements necessary to 
immediately start detailed engineering with heavy focus on civil and structural work. 

WBS Description Cost ($)
805 Fresh Water Pumping Station and Pipeline (Area 362) -                   
810 Tailings Management Facilities 47,782,293     
815 Reclaim Pipeline From Polishing Basin -                   
820 Tailings Plant Area General Preparation -                   
825 De-Sulphurization Plant 25,812,208        
830 Tailings Storage Facility (NAG/PAG) 4,401,356       
831 Tailings Storage Facility (NAG) 3,040,684          
832 Tailings Storage Facility (PAG) 1,360,672          
840 Tailings Storage Area 8,168,492       
841 Access Roads 839,000            
842 Tailings Co-Disposition Area 4,799,278          
843 Diversion Ditches 514,254            
844 Collecting Ditches 2,015,960          
850 Basins 9,400,237       
851 Main Basin 3,632,044          
852 Polishing  Basin 2,313,741          
853 Basin 1 284,527            
854 Basin 2 3,169,925          
860 Water Treatment Plant 394,879          

Total Tailings and CSF 48,177,172     

······························1·············································································································································································+·····················································4 
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21.1.10.2 EPCM Costs 

EPCM services have been estimated based on engineering deliverables and a breakdown 
of manpower per discipline as per the Project schedule. The EPCM costs include for 
engineering, project management, procurement and construction management activities. 

21.1.10.3 Construction Indirect Costs 

The construction field indirect costs include site power, temporary facilities, QA/QC (incl. 
survey, soil, concrete, X-Ray, etc.), travel to site and contractor mobilization and 
demobilization. A construction camp is not required as there are available facilities in the 
nearby town. 

21.1.10.4 Commissioning and Vendor Representatives 

Dry and wet commissioning includes vendors’ representatives and contractor’s workers. 
Cost estimation is based on requirements and unit hourly rates. No provision is included 
for rework. 

21.1.10.5 Other Owner’s Costs 

The Other Owner’s costs were provided by NMG. The estimate has been reviewed by MC 
DRA prior to the integration in the Capex.  

Other Owner’s costs include the following: 

 Owner’s EPCM support team; 
 Owner’s safety cost (personnel, equipment and consumables); 
 Owner’s project expenses on site during construction; 
 Owner’s vehicles during construction; 
 Land acquisitions; 
 Project insurances; 
 Environmental permits/government approvals; 
 Vendors tests works; 
 Safety training; 
 Third -party consultants; 
 Project external audit and due diligence; 
 First fills; 
 Trainings, and; 
 Operational readiness. 
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21.1.10.6 Spares and Consumables 

Spare parts, liners, and media for the process and electrical equipment are included in the 
working capital. 

No provision is included for mining equipment spares and consumables since the mining 
will be executed by a contractor. 

21.1.10.7 Indirect and Owner’s Costs 

Provisions for indirect costs are summarized in Table 21.8. 

Table 21.8 – Indirect and Owner’s Costs 

 

21.1.11 Contingency 

Contingency is an integral part of the estimate and can best be described as a provision 
for undefined items or cost elements that will be incurred and will be spent, within the 
defined Project scope, but that cannot be explicitly foreseen due to a lack of detailed or 
accurate information. 

Contingency factors do not include for Project risk associated with currency fluctuations, 
labour interruptions, changes in Government policies, changes in Project scope, market 
conditions and other items outside normal Project activities. 

An analysis of each estimate line item was performed and the overall percentage allocated 
to contingency was 13.6 % which is generally in line with this category of estimate. 

21.1.12 Closure Costs 

The closure costs include the expenditures necessary to dismantle the Project’s facilities 
at the end of the life of the mine and to prepare the land back to a natural state. Material 
quantities were derived from the drawings and cost estimation was based on unit rates 
from recent similar projects. Quantities for the CSF reclamation cover were provided by 
SNC and priced by MC-DRA. 

WBS Description Cost ($)
950 Project Development 2,326,728          
901 EPCM Costs 21,703,080        

Owner's Costs
910 Construction Indirect Costs 4,565,262          
925 Spare Parts and First Fills 597,750            
930 Commissioning and Start up c/w Vendor Reps 943,813            
955 Owner s̀ Cost by NMG 10,625,500        

Total Indirect and Owner's Costs 40,762,132     
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The initial topsoil will be stored and redistributed over the property at intervals during the 
mine life and at the end of the mine life. A revegetation program will be developed to 
cover the mine site during the mine life and at the end of the mine life. 

The closure costs include the following: 

 The co-disposal stockpile will be gradually covered, using a cover with capillary 
barrier effect, as soon as it reaches its final elevation in the pile; 

 The overburden stockpiles will be revegetated; 
 Roads will be scarified and revegetated; 
 All buildings will be dismantled sold or disposed as per regulatory requirements. 

The surface will be covered with overburden and revegetated; 
 All machinery, equipment, pipeline and tanks will be sold and removed from the 

site; 
 Power transmission lines, poles, substations, transformers and associated electrical 

infrastructure will be removed from the site and sold; 
 The open pit section, not fill up with waste rock and overburden, will be fenced for 

safety purposes. 

21.1.13 NSR Buyout 

As mentioned in Section 4.3, the mineral claims are subject to a 2 % NSR royalty held by 
3457265 (1.8 %) and Éric Desaulniers (0.2 %). Nouveau Monde can buy back the NSR 
Royalty for the sum of $ 1,000,000 for each 1 % at any time. The buyback is indicated in 
Table 21.1 as a separate item as an initial cost of $ 2 M. 
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21.1.14 Sustaining Capital Expenditures 

As depicted in Table 21.9, the sustaining capital expenditure of $ 66.9 M was estimated 
by activity which is further described in this Section. The cost estimation for the sustaining 
capital was based on quantity take-off and unit prices as for the initial construction. 

Table 21.9 – Sustaining Capital 

 
 

21.1.14.1 Crushing and Mining 

As the mining activities move from the south to the north, the overland conveyor must be 
dismantled to allow for the co-disposition area to increase. Over a twelve-year period, 
Conveyor 2 will be dismantled, Conveyors 3 and 4 will be shortened and then dismantled, 
Transfer Towers 1 and 2 will be dismantled, a new mine road constructed from the existing 
mine road network to the north pit, and a new conveyor to the north pit. 

One (1) new access road will also be required from BC-2 to BC- 4 and then to the water 
treatment plant. 

21.1.14.2 Electrical and Automation 

The sustaining capital for the electrical and automation work covers the following 
activities: 

 Addition of EV-03 Charging Station in the mining area at Year 2; 
 Relocation of the mine electrical rooms and charging stations as the mining 

operation proceeds from south to north; 
 Shortening and removal of the 13.8 kV line along the mine road as the mining 

operation proceeds from south to north; 
 New power line to the north pit; 
 Replacement of the UPS and battery chargers every ten (10) years and replacement 

of the transformers every 20 years; 

WBS Description Cost ($)
S1 Crushing and Mining 4,154,880          
S2 Electrical and Automation 8,085,147          
S3 Co-Disposition 9,157,059          
S4 West Area 26,255,718        
S5 Pumping and Piping 3,347,534          
S6 Closure Costs 4,125,362          
S7 Demolition Costs 2,125,000          
S8 Engineering for Co-Disposal Area (EPCM and Indirects) 956,574            
S9 Contingency 8,731,091          

Total Sustaining Costs 66,938,366     
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 Construction of a new 13.8 kV power line to from the main substation to the water 
treatment plant to replace the removal of the line along the mine road. 

The cost estimation for the expansion was based on quantity take-offs using the same unit 
prices as for the initial construction and was prepared by ABB. 

21.1.14.3 CSF and Water Management Area 

The sustaining expenditures for the CSF and water management area cover the 
enlargements, diversion ditches and collection ditches on the mine site. The activities 
covering this Section include: 

 New Diversion Ditch FD-02; 
 Expansion of Collecting Ditches FC-03, FC-08, FC-9 and FC-10; 
 New Collecting Ditches FC-01, 04, 05, 06, 09, 10, 14, 15, 16 and 17. 

The work required in future years for the West and South West areas comprises the 
expansion of the initial west area to encompass the annual requirement of tailings product 
and waste rocks. The work includes the clearing and grubbing of the area, scraping, 
placing and compacting of sand, installing geo-membrane (PEHD, 1.5 mm) and geotextile 
for Years 1 through 16 inclusive and Years 21 and 25. 

The cost estimation for the expansion was based on quantity take-off for geotextile and 
geomembrane liner as for the initial construction and was prepared by SNC. 

21.1.14.4 Pumping and Piping 

The work included under this Section covers the expansion of the water treatment plant in 
Year 1 and in Year 7. Water treatment will already be in place from Year 0 and 1 from 
the demonstration project. Additional water pipeline requirements for mine dewatering 
and new pumping and pipelines for the new basins as the mine footprint increase when 
the open pit operation proceeds from south to north. 

21.1.14.5 Closure and Demolition Costs 

The closure and demolition costs are detailed in Section 21.1.12. Fifty percent (50 %) of 
this cost is included in the sustaining Capex. 

21.1.14.6 Engineering for CSF and Water Management Area 

Engineering has been prepared by SNC for the design and construction management for 
CSF and water management facilities to be delayed to future years. These facilities include 
the CSF area, water treatment plant, catch basins, and new collecting and diversion 
ditches. 
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21.2 Operating Costs Estimate 

This Section provides information on the estimated operating costs of the Matawinie 
Project and covers mining, processing, general administration and site services. Table 
21.10 presents the operating costs summary. 

The sources of information used to develop the operating costs include in-house databases 
and outside sources particularly for materials, services and consumables. All amounts are 
in Canadian dollars (CAD), unless otherwise specified. 

Table 21.10 – Operating Costs Summary 

Description Cost per Year 
($) 

Cost /tonne of 
concentrate 

($/t concentrate) 

Total Costs 
(%) 

Mining (Average over life) 17,776,100 177.76 35.6 

Tailings (Average over life) 5,872,892 58.73 11.8 

Ore Processing 23,270,908 232.70 46.6 

Site Services 886,080 8.86 1.8 

General and Administration 2,123,010 21.23 4.3 

Total Opex  49,928,990 499.29 100.0 
*Totals may not add up due to rounding 

21.2.1 Mining Operating Costs 

The mine operating cost was estimated based on budgetary pricing from local contract 
mining companies. The mine plan was provided to several firms to assist them with their 
estimate in order to ensure the accuracy of their pricing. 

Table 21.11 presents the average unit rates that were applied to the tonnages of the mine 
plan to arrive at the total expenditures for the mining contractor. These rates include 
operator manpower, the cost of operating equipment, the supply of explosives, equipment 
maintenance/replacement and support services. 
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Table 21.11 – Mining Average Operating Costs – Contractor Rates 

Activity Rate Units 

Drill and Blast $/t 1.01 
Overburden Excavation $/t 3.17 
Ore Excavation $/t 2.05 
Waste Excavation $/t 2.45 
Clearing and Grubbing $/t 1.18 
Pit Dewatering $/month 8,971.00 
Road Maintenance $/month 32,451.00 
Garage (Tool and Service) $/month 4,776.00 

The mining rates were provided by a local mining contract for the life of the mine. 

The mine operating costs do not account for the salaries that will be paid to the mine 
owner’s team which includes a senior mining engineer, a geologist, a mine planner and a 
surveyor. This owner management cost is accounted for as a G&A cost as described in 
Section 21.2.5.3. The mine management team is required to supervise the contractor and 
provide engineering and geology support. Table 21.12 presents a summary of the mine 
operating costs by type of material. 

Table 21.12 – Summary of Estimated Mine Operating Costs by Type of Material 

Type of 
Material 

Total 
($/t concentrate) 

Total 
(%) 

Crushing 30.16 16.96 
Ore 63.86 35.93 
Overburden / Topsoil 16.87 9.49 
Waste 66.87 37.62 
TOTAL 177.76 100.00 
*Totals may not add up due to rounding 

21.2.2 Water and Tailings Management Costs 

Geotextile and geomembrane, pump and HDPE piping, and water treatment plant were 
priced; based on informal quotes requested by SNC from vendors. It includes the chemical 
products, electricity, geotube and spare parts. Pricing for bulk material is based on SNC’s 
extensive cost database from recent projects or allowances. 

Table 21.13 presents the average unit rates that were applied to the tonnages of the tailings 
plan to arrive at the total expenditures for the mining contractor. These rates include 
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operator manpower, the cost of operating equipment, equipment maintenance/ 
replacement and support services. The mining contractor rates were provided by a mining 
contractor for the life of the mine. 

Table 21.14 presents a summary of the water and tailings management operating costs. 

Table 21.13 – Water and Tailings Disposal Management  
Average Operating Costs – Contractor Rates 

Activity Rate Units 
Water Management $/ tonne of conc. 12.87 
Tailings PAG Load and Haul $/t 2.22 
Tailings NAG Load and Haul $/t 1.48 

 

Table 21.14 – Summary of Estimated Water and Tailings Operating Costs 

Type of 
Material 

Total 
($/t concentrate) 

Total 
(%) 

Water Management 12.87 21.9 
Tailings Load and Haul 45.86 78.1 
TOTAL 58.73 100.0 
*Totals may not add up due to rounding 

21.2.3 Ore Processing Operating Costs 

For a typical year at 100,000 t/y of graphite concentrate, the estimated process operating 
costs are divided into seven (7) main components: Manpower, electrical power, grinding 
media and reagent consumption, consumables consumption, bagging system, material 
handling and spare parts and miscellaneous. The breakdown of these costs is summarized 
in Table 21.15 below. 

Table 21.15 – Summary of Estimated Annual Initial Process Plant Operating Costs 

Operating Cost Area Cost  
($/year) 

Cost  
($/tonne of 
mill feed) 

Cost  
($/tonne of 
graphite 

concentrate) 

Total Costs 
(%) 

Manpower 4,324,219 1.84 43.24 18.6 

Electrical Power 5,835,130 2.48 58.35 25.1 
Grinding Media and Reagent 
Consumption 5,619,787 2.39 56.20 24.1 

Consumables Consumption 3,402,431 1.45 34.02 14.6 
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Operating Cost Area Cost  
($/year) 

Cost  
($/tonne of 
mill feed) 

Cost  
($/tonne of 
graphite 

concentrate) 

Total Costs 
(%) 

Bagging System 3,168,607 1.35 31.69 13.6 

Material Handling 201,480 0.09 2.01 0.9 

Spare Parts and Miscellaneous 719,254 0.31 7.19 3.1 

Total Operating Costs 23,270,909 9.91 232.70 100.0 
1. The totals may not add-up due to rounding errors.  
2. Based on production of 100 000 t/y of graphite concentrate. 
3. Spare parts, estimated as 1.5% of total equipment capital costs 

21.2.3.1 Manpower Costs 

It is estimated that there will be 59 employees. This includes supervisory staff for the 
overland conveying system and process plant, process plant operations and maintenance, 
as well as mechanical, electrical and instrumentation personnel. The total annual cost for 
the manpower is estimated at $ 4.3 M per year. This corresponds to $ 43.24 per tonne of 
concentrate produced. 

Table 21.16 depicts the necessary manpower for the process facilities. 

Table 21.16 – Concentrator Plant Manpower Operating Costs 

Area Number of 
employees 

Total Cost  
($/y) 

Unit Cost  
($/tonne of 
graphite 

concentrate) 

Mill Administration 2 205,856 2.06 

Mill Operations 33 2,314,967 23.15 

Mill Maintenance 18 1,317,933 13.18 

Mill Metallurgy 6 485,464 4.85 

Total Manpower 59 4,324,219 43.24 

21.2.3.2 Electrical Power Costs 

Electrical power is required for the equipment in the processing plant such as grinding 
mills, conveyors, screens, pumps, agitators, bagging system, services (compressed air and 
water), etc. The unit cost of electricity was established at $ 0.051/kWh. The total annual 
cost for the process plant electrical power is estimated at $ 5.8 M per year. This 
corresponds to $ 58.35 per tonne of graphite concentrate produced.  



Nouveau Monde Graphite Inc. 
NI 43-101 Technical Feasibility Study Report for the Matawinie Graphite Project 

Page 302 
 

 
P:\J02761\Admin\Communication\Rapports\002-2018 NI 43-101\D-Final\J02761-FS-43101-Final.docx 

December 2018  

The estimated electrical operating costs provided in Table 21.17 are based on the plant 
operating 24 hours per day, 7 days per week, the overland conveying system operating at 
12 hours per day, 5 days per week, and an annual production of 100,000 tonnes of graphite, 
The electrical power consumption was developed from the mechanical equipment list and 
from power requirements from equipment suppliers. 

Table 21.17 – Concentrator Plant Electrical Operating Costs 

Area Process Description 
Power Cost 

Operational 
(kW) 

Consumption 
(kW-h/y) 

Total Cost 
($/y) 

Unit Cost 
($/t) 

1100 Overland Conveying and 
Storage 808 1,831,801 93,422 0.93 

1200 Grinding and Flotation 6,367 50,200,582 2,560,230 25.60 

1300 Polishing 1,801 10,249,375 522,718 5.23 

1400 Graphite Tailings Dewatering 192 1,342,733 68,479 0.68 

1500 Graphite Concentrate 
Dewatering 2,839 19,888,673 1,014,322 10.14 

1600 Screening and Bagging 353 1,857,865 94,751 0.95 

1700 Tailings De-sulphurization 1,991 13,949,424 711,421 7.11 

1800 Reagent Systems 51 354,976 18,104 0.18 

1900 Utilities – Water and Air 
Services 1,935 14,738,890 751,683 7.52 

 TOTAL 16,337 114,414,319 5,835,130   58.34 
 The totals may not add-up due to rounding errors. 

21.2.3.3 Grinding Media and Reagent Consumption Costs 

Processing costs for grinding media and reagent consumption have been divided in two 
(2) components: 

a. Grinding Media 

The grinding mills (SAG and ball mill) will need a regular addition of steel balls to 
replace the worn media and exercise the proper grinding action on the material. 
Similarly, polishing mills (polishing and stirred media mills) will require addition of 
ceramic media to replace worn media. The media consumption has been estimated 
from the abrasion index of the ore, power consumption and from experience. 

Grinding media is added using automated systems as these allow reducing the 
grinding media consumption. In general, grinding balls are added every day to 
maintain the steel load in the mills. 
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The total cost of grinding media for the mills is estimated at $ 2.7 M per year or 
$ 26.86 per tonne of graphite concentrate. 

b. Reagents 

Diesel, MIBC and xanthate are the reagents required throughout the various stages of 
flotation. Flocculant is required for thickener operation. Lime will be added at the 
polishing basin as required. The annual quantities were determined based on the test 
work performed on the representative samples. 

The total cost for plant reagents is $ 2.9 M per year or $ 29.33 per tonne of graphite 
concentrate. 

Table 21.18 – Grinding Media and Reagent Costs 

Description 
Cost 

($/y) ($/tonne) 

Grinding Media 

SAG Mill Balls 970,705 9.71 
Ball Mill Balls 1,086,167 10.86 
Polishing Mill Ceramic Media 314,751 3.15 
SMM Ceramic Media 314,751 3.15 
Sub-Total Grinding Media 2,686,373 26.86 

Plant Reagents 

Collector - Diesel 190,822 1.91 
Frother - MIBC 1,239,339 12.39 
Flocculant 441,238 4.41 
Sulphides Collector - Xanthate 941,263 9.41 
Lime 120,753 1.21 
Sub-Total Plant Reagents 2,933,414 29.33 
TOTAL 5,619,787 56.20 
 The totals may not add-up due to rounding errors. 

21.2.3.4 Consumables Costs 

The consumption and costs for the overland conveying system, screen deck panels, 
grinding mill liners, polishing mill liners, flotation cell wear parts, pump wear parts, filter 
cloths, dryer wear parts, etc. for different equipment was obtained from the equipment 
suppliers and from experience with similar operations. The costs of consumables and wear 
parts are estimated at $ 3.4 M per year or $ 34.02 per tonne of concentrate produced. 
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21.2.3.5 Bagging System Costs 

Bagging system costs have been calculated based on discussions with consumable 
suppliers and experience with similar operations. The total cost is estimated at $ 3.2 M 
per year or $ 31.69 per tonne of concentrate produced. 

21.2.3.6 Material Handling Costs 

Material handling costs include rental and maintenance costs for mobile equipment in the 
process plant. The total cost is estimated at $ 201 k per year or $ 2.01 per tonne of 
concentrate produced. 

21.2.3.7 Spare parts and Miscellaneous Costs 

Spare parts and miscellaneous costs were estimated as 1.5 % of the total equipment capital 
costs. The total spares and miscellaneous costs are estimated at $ 719 k per year or $ 7.19 
per tonne of concentrate produced. 

21.2.4 Site Services 

Site services include power for heating, electrical rooms, warehouse, parking and gate. It 
also includes the power losses in the line, in electrical equipment and in distribution. 
Maintenance of the building and the infrastructure at the site, the sewage and hazardous 
material removal, and potable water supply are included. No provision for mobile 
equipment operations and maintenance has been included since all the equipment is 
leased. Table 21.19 summarizes the site services operating costs. 

Table 21.19 – Site Services Operating Costs 

Description Total Cost 
($/y) 

Unit Cost 
($/tonne of 
graphite 

concentrate) 

Power 254,000 2.54 
Power Line and Subs losses and 
Distribution 182,000 1.82 

Onsite Building and Infrastructure 
Maintenance 400,000 4.00 

Hazardous Material Removal 20,880 0.21 

Potable Water Consumables 29,200 0.29 

TOTAL 886,080 8.86 
The totals may not add-up due to rounding errors. 
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21.2.5 General and Administration Operating Costs 

The General and Administration (“G&A”) operating costs include all materials, services 
and personnel costs associated with the site administration and technical services. 

The G&A costs for the Project, are estimated at $ 2,123,010 year of operation or 
$ 21.23/tonne of graphite concentrate, as summarized in Table 21.20. 

Table 21.20 – G&A Operating Costs Summary 

Description Number of 
employees 

Total Cost 
($/y) 

Unit Cost 
($/tonne of 
graphite 

concentrate) 

Administration – Manpower 7 476,500 4.77 

Administration – Material and Services  923,260 9.23 

Sub-Total  1,399,760 14.00 

Technical Services – Manpower 4 453,250 4.53 

Technical Services – Material and Services  270,000 2.70 

Sub-Total  723,250 7.23 

TOTAL 11 2,123,010 21.23 
The totals may not add-up due to rounding errors. 

21.2.5.1 Administration – Manpower 

It is estimated that seven (7) employees will be required for materials management, human 
resources and environmental. The employees working in finance and administration are 
under the corporate cost and not included in the Project operating costs. The unit cost for 
the administration manpower is $ 4.77/tonne of graphite concentrate. Table 21.21 shows 
the summary of administration manpower costs. 
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Table 21.21 – Administration – Manpower Costs 

Description Number of 
employees Total Cost ($/y) 

Unit Cost 
($/tonne of 
graphite 

concentrate) 

Environmental and Materials Management 4 268,500 2.69 

Human Resources 3 208,000 2.08 

Total Manpower 7 476,500    4.77 
The totals may not add-up due to rounding errors. 

21.2.5.2 Administration – Material and Services 

The unit cost for the administration – material and services is estimated at $ 9.23 /tonne 
of graphite concentrate. The estimated annual costs for administration – material and 
services are provided in Table 21.22. The mining association fees and legal fees are under 
the corporate budget. 

Table 21.22 – Administration – Material and Services Costs 

Sector Total Cost 
($/y) 

Unit Cost 
($/tonne of graphite 

concentrate) 

Mining Leases 75,000 0.75 

Municipal Taxes 166,660 1.66 

Site Insurance 150,000 1.50 

Telecommunications 36,000 0.36 

Janitoring 41,600 0.42 

Office supplies and Misc. Costs 24,000 0.24 

Transport of Goods 12,000 0.12 

IT Maintenance and Supplies 50,000 0.50 

Purchasing and Warehousing – Supplies 20,000 0.20 

Recruiting 25,000 0.25 

Training 55,000 0.55 

Safety – Equipment and Supplies 24,000 0.24 

Medical and First Aid 5,000 0.05 

Employee Relations 2,000 0.02 

Community Relations 75,000 0.75 
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Sector Total Cost 
($/y) 

Unit Cost 
($/tonne of graphite 

concentrate) 

Employee Transportation (on site) 12,000 0.12 

Contingency 50,000 0.50 

Environmental – Supplies 100,000 1.00 

TOTAL 923,260    9.23 
 

21.2.5.3 Technical Services – Costs 

It is estimated that four (4) employees will be required for engineering and geology. Those 
employees are a senior mining engineer, a surveyor, a mine planner and a mine geologist. 
The unit cost for the technical services manpower is $ 7.23 /tonne of graphite concentrate. 

A provision of $ 270,000 for external engineering services, consulting, surveying and 
others is included in the technical services costs. The unit cost for external engineering 
services is $ 2.70 /tonne of graphite concentrate. 

Table 21.23 shows the summary of technical services costs. 

Table 21.23 – Technical Services – Manpower and Services Costs 

Description Number of 
employees 

Total Cost 
($/y) 

Unit Cost 
($/tonne of 
graphite 

concentrate) 

Engineering and Geology 4 453,250 4.53 

External Engineering Services  270,000 2.70 

TOTAL Manpower 4 723,250 7.23 
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22.0 ECONOMIC ANALYSIS 

The economic assessment of the Matawinie Project of Nouveau Monde Graphite Inc. is 
based on Q3-2018 price projections in U.S. currency and cost estimates in Canadian 
currency. An exchange rate of 0.7651 USD per CAD (1.307 CAD per USD) was assumed 
to convert USD market price projections and particular components of the cost estimates 
into CAD. No provision was made for the effects of inflation. The evaluation was carried 
out on a 100 %-equity basis. Current Canadian tax regulations were applied to assess the 
corporate tax liabilities while the Quebec mining tax regulations adopted in 2013 were 
applied to assess the mining tax liabilities. 

The financial indicators under base case conditions are presented in Table 22.1. 

Table 22.1 – Base Case Financial Results 

Base Case Financial Results Unit Value 

Pre-tax NPV @ 8 % M CAD 1,286.8 
After-tax NPV @ 8 % M CAD 750.8 
Pre-tax IRR % 40.6 
After-tax IRR % 32.2 
Pre-tax Payback Period years 2.2 
After-tax Payback Period years 2.6 

A sensitivity analysis reveals that the Project’s viability will not be significantly 
vulnerable to variations in capital and operating costs, within the margins of error 
associated with FS estimates. However, the Project’s viability remains more vulnerable to 
the USD/CAD exchange rate and the larger uncertainty in future market prices. 

22.1 Assumptions 

22.1.1 Macro-Economic Assumptions 

The main macro-economic assumptions used in the base case are given in Table 22.2. The 
weighted-average annual price forecast for the Project’s basket of graphite concentrate 
product is based on size-purity-dependent price projections provided by Benchmark 
Mineral Intelligence.  Details on the derivation of this price forecast are given in Section 
19 of this Report. The sensitivity analysis examines a range of prices 30 % above and 
below this base case forecast. 
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Table 22.2 – Macro-Economic Assumptions 

Item Unit Base Case Value 

Average Graphite Concentrate Price†  
(EXW mine site) USD/tonne 1,730 

Exchange Rate USD/CAD 0.7651 
Discount Rate % per year 8 
Discount Rate Variants % per year 6 and 10 
† Weighted average over total sales   

 

An exchange rate of 0.7651 USD per CAD (1.307 CAD per USD) was used to convert 
the USD market price projections into Canadian currency. The sensitivity of base case 
financial results to variations in the exchange rate was examined. Those cost components 
which include U.S. content originally converted into Canadian currency using the base 
case exchange rate were adjusted accordingly. 

The deposit has been certified a “Mineral Resource” by the Canada Revenue Agency. 
Thus, the current Canadian tax system applicable to Mineral Resource Income was used 
to assess the Project’s annual tax liabilities. These consist of federal and provincial 
corporate taxes as well as provincial mining taxes. The federal and provincial corporate 
tax rates currently applicable over the Project’s operating life are 15.0 % and 11.5 % (the 
current 2018 rate of 11.7 % will decrease by 0.1 % per year to 11.5 % in 2020) of taxable 
income, respectively. The marginal tax rates applicable under the Quebec mining tax 
regulations are 16 %, 22 %, and 28 % of taxable income and depend on the profit margin. 
As the final product of the mine for the purpose of this assessment consists of sorted 
graphite flake concentrates, a processing allowance rate of 10 % is assumed. 

The assessment was carried out on a 100 %-equity basis. Apart from the base case 
discount rate of 8 %, two (2) variants of 6 and 10 % were used to determine the Net Present 
Value (“NPV”) of the Project. These discount rates represent possible costs of equity 
capital. 

22.1.2 Royalty and Income and Benefit Agreements 

This Project incorporates a “NSR” royalty agreement. This agreement calls for annual 
payments of 2 % of FOB (EXW mine site in this case) sales. The agreement contains a 
buyout clause in which each percentage point of royalty can be purchased for a lump sum 
amount of $ 1 M. As the buyout option is more economical, the present economic analysis 
considers an additional initial investment of $ 2 M representing the complete buyout of 
the royalty agreement. Despite the fact that the mineral property lies within the limits of 
the municipality of Saint-Michel-des-Saints, a future agreement with the regional First 
Nations community must be envisioned. Preliminary discussions with local groups are 
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under way, but it is, however, too early to establish any dependable provision for the 
purpose of this economic assessment. 

22.1.3 Technical Assumptions 

The main technical assumptions used in the base case are given in Table 22.3. 

Table 22.3 – Technical Assumptions 

Item Unit Base Case 
Value 

Open Pit Resource Mined M tonnes 59.9 
Average Mill Head Grade (includes mining dilution) % Cg 4.35 
Design Milling Rate k tonnes/year 2,350 
Average Stripping Ratio w : o 1.06 
Mine Life years 25.5 
Process Recovery % 94.0 
Concentrate Grade % Cg 97.0 
Average Concentrate Production (excludes Year 1) † tonnes/year 99,849 
Average Mining Costs ($/tonne milled) 7.49 
Average Processing Costs (includes tailings transport) ($/tonne milled) 12.30 
Average Site Services Costs ($/tonne milled) 0.38 
Average General and Administration Costs ($/tonne milled) 0.90 
Average Total Costs ($/tonne concentrate) 500.39 
† All averages based on financial model   

 

The first production year consists of a ramp-up period of three (3) months followed by 
nine (9) months at quasi-full production. The start of commercial production (as defined 
by the Canada Revenue Agency) corresponds to the beginning of this nine-month period. 

22.2 Financial Model and Results 

Figure 24.1 illustrates the after-tax cash flow and cumulative cash flow profiles of the 
Project for base case conditions. The intersection of the after-tax cumulative cash flow 
curve with the horizontal dashed line represents the payback period (without the ramp-up 
period correction). 
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Figure 22.1 – After-Tax Cash Flow and Cumulative Cash Flow Profiles 

 
 

A summary of the evaluation results is given in Table 22.4 and Table 22.5 gives the cash 
flow statement, both for base case conditions. 

The summary table and cash flow statement indicate that the total pre-production (initial) 
capital costs were evaluated at $ 276.2 M (includes royalty buyout). The sustaining capital 
requirement was evaluated at $ 59.8 M. Mine closure costs in the form of trust fund 
payments at the start of mine production were estimated at an additional $ 14.4  M. 

The cash flow statement shows a capital cost breakdown by area and provides an estimated 
capital spending schedule over the 18-month pre-production period of the Project. 
Working capital requirements were estimated at three (3) months of total annual operating 
costs. Since operating costs vary annually over the mine life, additional amounts of 
working capital are injected or withdrawn as required. 

The total revenue derived from the sale of the concentrate products was estimated at 
$ 5,703.0 M, or on average, $ 95.28/tonne milled. The total operating costs were estimated 
at $ 1,261.2 M, or on average, $ 21.07/tonne milled. 

The financial results indicate a pre-tax NPV of $ 1,286.8 M at a discount rate of 8 %. The 
pre-tax Internal Rate of Return (“IRR”) is 40.6 % and the payback period is 2.2 years. 
The payback period is measured from the start of commercial production and 
consequently, excludes the ramp-up period in production Year 1. 
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The after-tax NPV is $ 750.8 M at a discount rate of 8 %. The after-tax IRR is 32.2 % and 
the payback period is 2.6 years. 

Table 22.4 – Project Evaluation Summary – Base Case 

Item Unit Value 

Total Revenue M CAD 5,703.0 
Total Operating Costs M CAD 1,261.2 
Initial Capital Costs (excludes Working Capital) M CAD 274.2 
Royalty Buyout M CAD 2.0 
Sustaining Capital Costs M CAD 59.8 
Mine Rehabilitation Trust Fund Payments M CAD 14.4 
Total Pre-tax Cash Flow M CAD 4,091.4 
Pre-tax NPV @ 6 % M CAD 1,673.8 
Pre-tax NPV @ 8 % M CAD 1,286.8 
Pre-tax NPV @ 10 % M CAD 1,002.7 
Pre-tax IRR % 40.6 
Pre-tax Payback Period† Years 2.2 
Total After-tax Cash Flow M CAD 2,449.5 
After-tax NPV @ 6 % M CAD 986.7 
After-tax NPV @ 8 % M CAD 750.8 
After-tax NPV @ 10 % M CAD 577.2 
After-tax IRR % 32.2 
After-tax Payback Period† Years 2.6 
† Measured from the start of commercial production   
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All monetary values in CAD except where specified otherwise

Exchange Rate (USD per CAD) 0.7651
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047

Year -2 -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 Total

Mineralisation (t) 0 133,364 1,865,889 2,483,402 2,455,856 2,423,530 2,473,892 2,462,617 2,436,270 2,321,372 2,371,721 2,484,851 2,485,734 2,438,650 2,381,070 2,480,507 2,497,055 2,387,737 2,387,737 2,387,737 2,387,737 2,387,737 2,151,235 2,151,235 2,151,235 2,151,235 2,151,235 964,192 59,854,827
Waste (t) 0 790,210 1,878,407 2,499,784 2,580,111 2,019,127 2,051,009 2,154,575 2,429,429 2,275,352 2,165,791 2,615,585 1,826,111 1,400,882 1,531,708 2,249,527 2,487,860 2,072,511 2,072,511 2,072,511 2,072,511 2,072,511 1,310,519 1,310,519 1,310,519 1,310,519 1,310,519 91,258 49,961,877
Overburden (t) 0 342,894 243,476 126,017 9,431 484,518 305,633 143,715 280,957 294,605 432,574 0 574,341 1,100,987 1,172,220 761,276 584,053 1,272,970 1,272,970 1,272,970 1,272,970 1,272,970 0 0 0 0 0 0 13,221,548
Total Material Mined (t) 0 1,266,468 3,987,772 5,109,203 5,045,398 4,927,175 4,830,534 4,760,907 5,146,656 4,891,329 4,970,086 5,100,436 4,886,186 4,940,519 5,084,998 5,491,310 5,568,968 5,733,218 5,733,218 5,733,218 5,733,218 5,733,218 3,461,754 3,461,754 3,461,754 3,461,754 3,461,754 1,055,450 123,038,252
Stripping Ratio (w : o) 8.496 1.137 1.057 1.054 1.033 0.953 0.933 1.113 1.107 1.096 1.053 0.966 1.026 1.136 1.214 1.230 1.401 1.401 1.401 1.401 1.401 0.609 0.609 0.609 0.609 0.609 0.095 1.056

Mineralisation Processed (t) 1,865,889 2,483,402 2,467,856 2,460,530 2,478,892 2,480,844 2,461,270 2,357,509 2,371,721 2,484,851 2,485,734 2,438,650 2,381,070 2,480,507 2,497,055 2,387,737 2,387,737 2,387,737 2,387,737 2,387,737 2,151,235 2,151,235 2,151,235 2,151,235 2,151,235 964,192 59,854,827
Grade (% Cg) 4.14 4.14 4.17 4.17 4.15 4.15 4.18 4.36 4.34 4.15 4.15 4.24 4.34 4.15 4.14 4.32 4.32 4.32 4.32 4.32 4.79 4.79 4.79 4.79 4.79 5.25 4.35
Process Recovery (%) 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.00

Concentrate Production (t) Grade (% Cg) 97.0% 0 74,940 99,742 99,731 99,547 99,670 99,778 99,735 99,514 99,712 99,848 99,922 100,108 100,173 99,713 100,063 99,911 99,911 99,911 99,911 99,911 99,908 99,908 99,908 99,908 99,908 49,088 2,520,377
Less Transport Losses (t) 0.00% 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Concentrate for Sale (t) 74,940 99,742 99,731 99,547 99,670 99,778 99,735 99,514 99,712 99,848 99,922 100,108 100,173 99,713 100,063 99,911 99,911 99,911 99,911 99,911 99,908 99,908 99,908 99,908 99,908 49,088 2,520,377
Concentrate Inventory Level (t) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Concentrate Sold (t) 74,940 99,742 99,731 99,547 99,670 99,778 99,735 99,514 99,712 99,848 99,922 100,108 100,173 99,713 100,063 99,911 99,911 99,911 99,911 99,911 99,908 99,908 99,908 99,908 99,908 49,088 2,520,377

Cg Price ($) EXW Mine Site (USD/t) 1,494 1,466 1,439 1,572 1,690 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777 1,777
Cg Concentrate Sales ($) 146,304,703 191,129,366 187,587,280 204,467,713 220,156,996 231,720,414 231,621,125 231,107,371 231,567,279 231,883,774 232,054,885 232,488,128 232,637,943 231,569,674 232,383,785 232,030,778 232,030,778 232,030,778 232,030,778 232,030,778 232,023,523 232,023,523 232,023,523 232,023,523 232,023,523 114,000,398 5,702,952,338
Transport Cost to Market Unit Cost (USD/dmt) 0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Sales – FOB Mine Site ($) 146,304,703 191,129,366 187,587,280 204,467,713 220,156,996 231,720,414 231,621,125 231,107,371 231,567,279 231,883,774 232,054,885 232,488,128 232,637,943 231,569,674 232,383,785 232,030,778 232,030,778 232,030,778 232,030,778 232,030,778 232,023,523 232,023,523 232,023,523 232,023,523 232,023,523 114,000,398 5,702,952,338

Total Revenue ($) Base Case 146,304,703 191,129,366 187,587,280 204,467,713 220,156,996 231,720,414 231,621,125 231,107,371 231,567,279 231,883,774 232,054,885 232,488,128 232,637,943 231,569,674 232,383,785 232,030,778 232,030,778 232,030,778 232,030,778 232,030,778 232,023,523 232,023,523 232,023,523 232,023,523 232,023,523 114,000,398 5,702,952,338
Total Revenue ($) Indexed for Sensitivity 146,304,703 191,129,366 187,587,280 204,467,713 220,156,996 231,720,414 231,621,125 231,107,371 231,567,279 231,883,774 232,054,885 232,488,128 232,637,943 231,569,674 232,383,785 232,030,778 232,030,778 232,030,778 232,030,778 232,030,778 232,023,523 232,023,523 232,023,523 232,023,523 232,023,523 114,000,398 5,702,952,338

Mining Costs ($) $/year (see LoM Schedule) 14,056,315 18,870,744 19,575,802 19,062,776 16,972,600 16,542,093 16,979,964 18,193,684 16,557,913 16,793,757 16,723,942 18,450,976 19,059,271 20,429,204 20,516,370 21,357,894 21,357,894 21,357,894 21,357,894 21,357,894 13,595,965 13,595,965 13,595,965 13,595,965 13,595,965 4,470,035 448,024,742
Processing Costs ($) $/year (see LoM Schedule) 17,453,182 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 23,270,909 11,432,998 587,388,000
Tailings Transport Costs ($) $/year (see LoM Schedule) 4,117,440 4,412,489 4,421,717 4,589,905 4,866,527 7,320,809 6,662,584 6,042,908 5,984,576 6,224,862 6,035,214 6,203,854 6,103,690 5,891,572 5,529,067 6,319,762 6,319,762 6,319,762 6,319,762 6,319,762 5,904,405 5,904,405 5,904,405 5,904,405 5,904,405 3,515,809 149,043,858
Site Services Costs $/year (see LoM Schedule) 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 886,080 435,331 22,587,331
G & A Costs $/year (see LoM Schedule) 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 2,123,010 1,043,035 54,118,285

Municipal Taxes ($) $/year 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Interest on Letter of Credit & Purchase Financing ($) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Third-party Royalty / IBA Payments ($) 0.00% 0

Total Operating Costs ($) Base Case 0 0 38,636,027 49,563,232 50,277,518 49,932,679 48,119,126 50,142,901 49,922,547 50,516,590 48,822,488 49,298,618 49,039,155 50,934,829 51,442,959 52,600,775 52,325,436 53,957,655 53,957,655 53,957,655 53,957,655 53,957,655 45,780,370 45,780,370 45,780,370 45,780,370 45,780,370 20,897,208 1,261,162,216
Total Operating Costs ($) Indexed for Sensitivity 0 0 38,636,027 49,563,232 50,277,518 49,932,679 48,119,126 50,142,901 49,922,547 50,516,590 48,822,488 49,298,618 49,039,155 50,934,829 51,442,959 52,600,775 52,325,436 53,957,655 53,957,655 53,957,655 53,957,655 53,957,655 45,780,370 45,780,370 45,780,370 45,780,370 45,780,370 20,897,208 1,261,162,216

Operating Profit ($) 0 0 107,668,676 141,566,134 137,309,761 154,535,033 172,037,870 181,577,513 181,698,578 180,590,781 182,744,791 182,585,156 183,015,731 181,553,300 181,194,984 178,968,899 180,058,349 178,073,123 178,073,123 178,073,123 178,073,123 178,073,123 186,243,153 186,243,153 186,243,153 186,243,153 186,243,153 93,103,190 4,441,790,122

Mine Pre-production Capital Expenditure ($)
MINE DEVELOPMENT – Pre-stripping 0 4,244,147 0 4,244,147

MINING FACILITIES 8,972,099 38,249,476 0 47,221,576
PROCESSING FACILITIES 59,574,235 89,361,352 0 148,935,587

TAILINGS & WATER MANAGEMENT 5,105,893 21,767,227 0 26,873,120
INFRASTRUCTURE 20,661,941 26,297,016 0 46,958,957

0
PARTICIPATION IN THIRD-PARTY ASSETS

ROYALTY BUY-OUT OPTION 2,000,000 2,000,000
Total Base Case 94,314,168 181,919,218 0 276,233,386
Total Indexed for Sensitivity 94,314,168 181,919,218 0 276,233,386

Residual Value ($) Processing Assets 0.0% 0 0

Working Capital ($) Months of Annual Operating Costs 3.00 9,659,007 2,731,801 178,572 -86,210 -453,388 505,944 -55,088 148,511 -423,526 119,033 -64,866 473,918 127,033 289,454 -68,835 408,055 0 0 0 0 -2,044,321 0 0 0 0 -6,220,791 -5,224,302 0

Sustaining Capital Expenditures ($)
Underground Development 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mining Facilities 0 1,407,674 0 227,700 1,227,016 334,650 665,475 1,085,709 424,350 543,642 4,009,763 227,700 227,700 227,700 227,700 227,700 227,700 227,700 227,700 962,254 227,700 227,700 227,700 227,700 227,700 227,700 14,076,031
Processing Assets 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tailings & Water Management 6,726,039 4,466,424 851,156 5,124,339 1,783,048 4,161,766 4,573,644 123,766 1,263,094 1,087,813 4,847,102 132,437 1,565,096 1,104,247 2,726,002 946,116 0 0 0 0 3,271,918 0 0 0 36,609 883,802 45,674,418

Total Sustaining Capital Expenditure Base Case 6,726,039 5,874,098 851,156 5,352,039 3,010,063 4,496,416 5,239,119 1,209,475 1,687,444 1,631,455 8,856,864 360,137 1,792,796 1,331,947 2,953,702 1,173,816 227,700 227,700 227,700 962,254 3,499,618 227,700 227,700 227,700 264,309 1,111,502 59,750,449
Total Sustaining Capital Expenditure Indexed for Sensitivity 6,726,039 5,874,098 851,156 5,352,039 3,010,063 4,496,416 5,239,119 1,209,475 1,687,444 1,631,455 8,856,864 360,137 1,792,796 1,331,947 2,953,702 1,173,816 227,700 227,700 227,700 962,254 3,499,618 227,700 227,700 227,700 264,309 1,111,502 59,750,449

Total Capital Expenditure ($) 94,314,168 191,578,225 9,457,840 6,052,670 764,946 4,898,651 3,516,007 4,441,327 5,387,630 785,949 1,806,477 1,566,589 9,330,783 487,170 2,082,250 1,263,112 3,361,757 1,173,816 227,700 227,700 227,700 -1,082,067 3,499,618 227,700 227,700 227,700 -5,956,482 -4,112,800 335,983,835

Mine Rehabilitation Trust Fund Payments ($) 0 7,187,917 3,593,958 3,593,958 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -14,375,833 0
Mine Closure Costs ($) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14,375,833 14,375,833

Federal Corporate Income Tax Proportions of Total  30.2% 0 0 1,809,263 10,977,652 12,016,779 15,086,020 17,860,673 19,599,726 20,052,510 20,275,049 20,849,370 21,083,439 21,277,280 21,146,326 21,280,546 21,138,315 21,342,019 21,165,260 21,235,792 21,307,786 21,362,728 21,400,081 22,281,027 22,250,955 22,290,693 22,321,157 22,344,241 11,398,501 495,153,189
Provincial Corporate Income Tax 23.1% 0 0 0 0 4,976,759 15,117,255 16,342,831 17,004,010 16,849,979 16,646,751 16,808,106 16,779,337 16,772,479 16,555,967 16,572,126 16,398,264 16,505,991 16,334,258 16,361,252 16,396,193 16,423,166 16,440,469 17,107,380 17,077,978 17,103,693 17,123,492 17,138,528 8,744,801 379,581,066
Quebec Mining Tax 46.7% 0 0 470,192 7,050,081 13,299,394 20,434,106 26,896,136 30,505,622 31,551,880 32,311,496 33,581,533 34,008,655 33,855,128 33,951,524 34,092,792 33,737,147 34,013,670 33,634,418 33,824,917 33,958,267 34,051,612 34,055,251 36,132,638 36,260,065 36,349,264 36,411,703 36,452,335 16,319,364 767,209,188
Total Corporate Income and Mining Taxes ($) Total  100.0% 0 0 2,279,456 18,027,733 30,292,932 50,637,381 61,099,640 67,109,358 68,454,369 69,233,296 71,239,009 71,871,431 71,904,887 71,653,817 71,945,463 71,273,725 71,861,680 71,133,935 71,421,962 71,662,246 71,837,506 71,895,800 75,521,045 75,588,998 75,743,650 75,856,352 75,935,105 36,462,666 1,641,943,443

PRE-TAX CASH FLOW -94,314,168 -198,766,142 94,616,877 131,919,506 136,544,815 149,636,382 168,521,863 177,136,186 176,310,948 179,804,832 180,938,314 181,018,567 173,684,948 181,066,130 179,112,734 177,705,787 176,696,591 176,899,306 177,845,423 177,845,423 177,845,423 179,155,190 182,743,535 186,015,453 186,015,453 186,015,453 192,199,635 97,215,990 4,091,430,453
Cumulative P-T CF -94,314,168 -293,080,309 -198,463,432 -66,543,926 70,000,890 219,637,272 388,159,135 565,295,320 741,606,269 921,411,101 1,102,349,415 1,283,367,982 1,457,052,930 1,638,119,060 1,817,231,794 1,994,937,580 2,171,634,171 2,348,533,478 2,526,378,900 2,704,224,323 2,882,069,746 3,061,224,935 3,243,968,470 3,429,983,923 3,615,999,376 3,802,014,828 3,994,214,463 4,091,430,453

Payback period work area 1.00 1.00 1.00 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

AFTER-TAX CASH FLOW -94,314,168 -198,766,142 92,337,422 113,891,773 106,251,884 98,999,001 107,422,223 110,026,828 107,856,579 110,571,536 109,699,305 109,147,136 101,780,061 109,412,313 107,167,270 106,432,061 104,834,911 105,765,371 106,423,461 106,183,177 106,007,917 107,259,389 107,222,490 110,426,455 110,271,803 110,159,101 116,264,530 60,753,324 2,449,487,010
Cumulative A-T CF -94,314,168 -293,080,309 -200,742,888 -86,851,115 19,400,769 118,399,770 225,821,993 335,848,821 443,705,400 554,276,936 663,976,241 773,123,377 874,903,438 984,315,751 1,091,483,021 1,197,915,083 1,302,749,994 1,408,515,365 1,514,938,826 1,621,122,002 1,727,129,919 1,834,389,308 1,941,611,798 2,052,038,253 2,162,310,056 2,272,469,157 2,388,733,687 2,449,487,010

Payback period work area 1.00 1.00 1.00 0.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

FINANCIAL INDICATORS Lag from t=-4 to pre-prod. start (months) 30.0
Pre Tax Lag from t=0 to com. prod. start (months) 3.0

Payback Period (years) 2.2
Total Cash Flow ($) 4,091,430,453
Net Present Value ($) Discount Rate 6.0% 1,673,846,558
Net Present Value ($) Discount Rate 8.0% 1,286,756,896
Net Present Value ($) Discount Rate 10.0% 1,002,745,544
Internal Rate of Return 40.6%

After Tax Effective
Payback Period (years) 2.6 Tax Rates
Total CashFlow ($) 2,449,487,010 40.1%
Net Present Value ($) Discount Rate 6.0% 986,658,960 41.1%
Net Present Value ($) Discount Rate 8.0% 750,830,260 41.6%
Net Present Value ($) Discount Rate 10.0% 577,170,649 42.4%
Internal Rate of Return 32.2%

Table 22.5 – Cash Flow Statement – Base Case 
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22.3 Sensitivity Analysis 

A sensitivity analysis has been carried out, with the base case described above as a starting 
point, to assess the impact of changes in total pre-production (initial) capital expenditure 
(“Capex”), operating costs (“Opex”), product prices (“PRICE”) and the USD/CAD 
exchange rate (“FX RATE”) on the Project’s NPV @ 8 % and IRR. Each variable was 
examined one-at-a-time (price forecasts of the different concentrate products are varied 
together). An interval of 30 % with increments of 10 % was used for the first three (3) 
variables. USD/CAD exchanges rates of 0.65, 0.70, 0.75, 0.80, 0.85, 0.90, and 0.95 
(relative variations from -15.05 to 24.17 %) were used. The U.S. content associated with 
the cost estimates was used to adjust the estimates for each exchange rate assumption. 

The before-tax results of the sensitivity analysis, as shown in Figure 22.2 and Figure 22.3, 
indicate that, within the limits of accuracy of the cost estimates in this FS Study (±15 %, 
as shown by the vertical dashed lines), the Project’s before-tax viability does not seem 
significantly vulnerable to the under-estimation of capital and operating costs, taken one 
at-a-time. As seen in Figure 22.2, the NPV is more sensitive to variations in Opex than 
Capex, as shown by the steeper slope of the Opex curve. As expected, the NPV is most 
sensitive to variations in price and the USD/CAD exchange rate. The NPV remains 
positive at the lower limit of the price interval ( 30 %) and at the upper limit of the 
exchange rate interval examined. 

Figure 22.2 – Pre-tax NPV8 %: Sensitivity to Capital Expenditure,  
Operating Cost, Prices and USD/CAD Exchange Rate 
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Figure 22.3, showing variations in internal rate of return, provides the same conclusions. 
The horizontal dashed line represents the base case discount rate of 8 %. Due to the 
different timing associated with Capex versus Opex, the IRR is more sensitive to 
variations in Capex than in Opex. 

Figure 22.3 – Pre-tax IRR: Sensitivity to Capital Expenditure, 
Operating Cost, Prices and USD/CAD Exchange Rate 
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Figure 22.4 – After-tax NPV8 %: Sensitivity to Capital Expenditure, 
Operating Cost, Prices and USD/CAD Exchange Rate 

 
 

Figure 22.5 showing variations in internal rate of return, provides the same conclusions. 

Figure 22.5 – After-tax IRR: Sensitivity to Capital Expenditure, 
Operating Cost, Prices and USD/CAD Exchange Rate 
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23.0 ADJACENT PROPERTIES 

No other mineral properties are located contiguous to the Tony Claim Block and no other 
advanced mining projects are noted in the area. Other claim blocks forming NMG’s 
Matawinie Property are considered to be located too far from the Tony Block to be 
pertinent (See Figure 4.1) and are, therefore, not described in detail in the current Report. 
The author considers, however, that mineralization on those other property claim blocks 
is somewhat relevant to the mineralization observed in the Tony Block, as they share the 
same type of lithologies and a similar formational and tectonic environment. Figure 23.1 
below illustrates the Tony Claim Block and surrounding active claims. 
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Figure 23.1 – Adjacent Properties 
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24.0 OTHER RELEVANT DATA AND INFORMATION 

24.1 Project Implementation Schedule 

A Project master schedule for the FS has been developed to cover the major Project 
activities. The Project master schedule includes activities such as: studies, permitting, 
engineering, procurement, construction and commissioning at a feasibility level (see 
Figure 24.1). 

24.1.1 Schedule Assumptions 

The Project schedule is based on the following assumptions: 

 The geotechnical surveys and investigation reports, in their final version, are 
received by the EPCM contractor (s) prior to the start of basic engineering; 

 The hydrogeology surveys and study reports, in their final version, are received by 
the EPCM contractor (s) prior to the start of basic engineering and are favorable for 
the Project; 

 All necessary permits will be made available prior to the start of construction; 
 The division of responsibility between the EPCM contractor (s) will be optimal in 

terms of the scope of work and the battery limits; 
 The coordination between the EPCM contractor (s) will be optimal so as not to 

disrupt the execution schedule; A six (6)-month advance engineering activity 
(bridge) starts as soon as sufficient funds are made available to freeze the process 
flow sheet and to start the procurement process for the long lead items and the 
obtaining of vendor data. This activity precedes the start of the basic engineering 
phase; 

 Design criteria, process and scope of work are frozen and agreed upon by all 
stakeholders prior to the start of basic engineering; 

 The bid to award duration for major equipment package is ten (10) weeks; 
 Qualified resources are available for the EPCM contractor (s); 
 Qualified construction workers will be available at the time of construction; 
 The temporary power line from Hydro-Québec will be operational prior to the start 

of construction; 
 The 120 kV Hydro-Québec power line will be commissioned and operational prior 

to the commissioning phase. 

24.1.2 Project Schedule / Construction Sequence 

The construction flow is the following: 
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 Award by the EPCM contractor (s) of the various construction packages; 
 Mobilization of the EPCM contractor (s) to site; 
 Mobilization of the mining contractor for site preparation; 
 Site preparation and access road; 
 Civil work: 
 Concrete works; 
 Domes and structure steel erection; 
 Architectural installation and finishes; 
 Mechanical and piping installation; 
 Electrical and instrumentation installation; 
 Pre-operational verification and Commissioning activities. 

24.1.3 Critical Path 

The critical paths are dependent on the procurement of the long lead items, finalization of 
the 120 kV Hydro-Québec power line and obtaining the Project’s financing and permits. 

All-electric mining equipment is also on the critical path; however, this activity could be 
bypassed using diesel equipment. 
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Figure 24.1 – Project Implementation Schedule 
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25.0 INTERPRETATION AND CONCLUSIONS 

25.1 Conclusions 

25.1.1 Exploration Activities 

Exploration work on the Project targeted graphite mineralization and consists to date of 
airborne geophysics (Mag and TDEM), prospecting, ground TDEM surveying, 
trenching/channel sampling and core drilling. Surface and core samples were also 
collected for metallurgical tests including representative master composites of the West 
Zone. Exploration work by NMG was initiated on the Tony Claim Block in summer of 
2014 which resulted in the discovery of seven (7) mineralized zones. These zones are 
named the Far West, West, North, North-East, East, South-East and South-West Zones. 
No other known mineral occurrences were identified on the Project area prior to the 
exploration work performed by NMG. 

Exploration activities by NMG have culminated in the identification of a Probable Mineral 
Reserve for the West Zone as well as a Mineral Resource Estimate combining the South-
East and South-West mineralization present on NMG’s Tony Claim Block.  The Probable 
Mineral Reserve of the West Zone is based on 4,491 assay intervals collected from core 
drilling and three (3) surface trenches providing 207 channel samples. Proper quality 
control measures were used throughout the exploration programs leading to the Probable 
Mineral Reserves detailed in this Report. 

25.1.2 Mineral Processing and Testing 

The metallurgical test program that was carried out to support the FS confirmed the 
robustness of the flow sheet that was developed during the PFS.   

The additional testing that was completed to address risks and opportunities that have been 
identified led to the following conclusions: 

 A Master composite representing the first few years of planned mining operation 
and mine plan variability composites confirmed the metallurgical results that were 
obtained in the flow sheet development and optimization programs. This consistent 
metallurgical response further reduces the process risk of the Project. 

 Process water re-circulation can result in undesirable activation of sulphides in the 
rougher/scavenger stage and increased sulphide grades in the final graphite 
concentrate. Further work will be required to develop a better understanding of the 
impact of process water circulation time and ageing on the activation of sulphides. 

 Laboratory simulations of the Outotec SkimAir® technology has not resulted in a 
superior concentrate product. However, this evaluation is based on two (2) tests 
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only. Longer term and larger scale testing would be required to determine the 
attractiveness of the technology. 

 Optimized conditions have been developed for the desulphurization stage, but a full 
characterization of representative low-sulphur and high-sulphur tailings have not 
been completed. 

All test programs completed to-date generated conclusive results and further laboratory 
scale development testing is deemed unnecessary at this point, especially when 
considering the new 3.5 t/h demonstration plant commissioned to process the West Zone 
material. 

The demonstration plant has been designed with a capacity of 3.5 t/h will process 
approximately 40,000 tonnes of ore over a period of two (2) years.  The operation of the 
demonstration plant will facilitate the optimization of all unit operations and a systematic 
investigation of the grinding conditions for the polishing and stirred media mill 
applications. It will also allow to test process options such as the SkimAir® technology or 
spirals in the secondary cleaning circuit. The operation of the demonstration plant will 
provide critical process data to finalize the flow sheet necessary for the detailed 
engineering phase. 

25.1.3 Recovery Methods 

The processing plant is designed to process 6,449 t/d of run of mine to produce 100,000 
tonnes per year of graphite concentrate grading at about 97 % C(t) based on a concentrate 
recovery of 94 %. A suitable process flow sheet has been developed which includes 
crushing, grinding, flotation, polishing, thickening, filtering and drying. The dried 
concentrate is then classified into various sized products as required by customers. 

The concentrator tailings are de-sulphurized in the de-sulphurization plant. The NAG 
tailings and the sulphide tailings (PAG) are conveyed to separate stockpiles before being 
trucked to the co-disposition storage facility. 

25.1.4 All-Electric 

Based on the work carried out in the FS, it was concluded that for this Project, the 
following all-electric operation scheme was appropriate: 

 Waste rocks (0-750 mm) to be transported from the pit to the CSF by electric haul 
trucks; 

 Both NAG and PAG tailings to be transported from their respective stockpiles to 
the CSF by electric haul trucks; 

 Backfill material to be transported to the pit by electric haul trucks; and 
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 Run-of-mine ore (0-750 mm) to be transported by electric haul trucks to electrically-
cabled in-pit crushers, and then subsequently by electrically-fed overland conveyors 
(0-150 mm) to the concentrator. 

25.1.5 Market 

NMG is developing a natural graphite Project which will have competitive advantages 
due to its privileged location, cost structure and experienced team. A demonstration plant 
(see Press Release dated September 18th, 2018) located near the mine site has been 
constructed to allow NMG to have an earlier debut in the market and de-risk the first years 
of sales. One of the goals of this demonstration plant is to secure medium to long term 
supply agreements with different customers. 

25.1.6 Economic Analysis 

This Report shows that the Project is technically feasible as well as economically viable. 

Based on a 26-year production period and assuming 100 % equity financing, the IRR is 
40.6 % before taxes and 32.2 % after taxes. 

The authors of this Report consider that the Project is sufficiently robust to warrant 
moving it to the mine development phase. 

25.1.7 Risk Evaluation 

There are a number of risks and uncertainties identifiable to any new project and usually 
cover the mineralization, process, financial, environment and permitting aspects. This 
Project is no different and an evaluation of the possible risks was undertaken which is 
summarized in this Section. 

25.1.7.1 Mineralization 

 The estimates of Mineral Resources and Mineral Reserves for the Property have 
been prepared in accordance with NI 43-101 rules and guidelines. There are 
numerous uncertainties inherent in estimating Mineral Resources and Mineral 
Reserves and no assurance can be given that the anticipated tonnages and grades 
will be achieved, that the indicated level of recovery will be realized or that any 
categories of Mineral Resources or Reserves will be upgraded to higher categories. 
The estimation of mineralization is a subjective process and the accuracy of 
estimates is a function of quantity and quality of available data, the accuracy of 
statistical computations and the assumptions and judgments made in interpreting 
engineering and geological information.  

 The Probable Mineral Reserves on which this FS is based are derived from Indicated 
Resources and thus, have a lower level of confidence than Proven Mineral Reserves 
which are derived from Measured Mineral Resources. Hence, there could be 
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unexpected internal grades or variations which could result in the Project being 
uneconomic. 

 Limited mineralogical data is presently available for the West Zone mineralization. 
While this is not an immediate risk, a better understanding of the host rock 
mineralogy may assist in the final optimization of the graphite and sulphide circuits 
and may provide an opportunity for generating a saleable by-product. 

 Hydrogeology studies are ongoing. Potential water sources that affect the mining 
operation are surface run-off, rainfall, snowmelt, and groundwater. Additional 
information will be required prior to construction to assess possible risks. The work 
needed to gather the necessary data will be included in the next phase of the Project. 

25.1.7.2 Process 

 The process has been developed based on significant test work on representative 
samples extracted from the mineralization. Major variations in the quality of 
mineralization could result in limitation of throughput and quality throughout the 
process. These limitations include: 

 The crushing and grinding circuit has been designed based on limited 
comminution data. Significant variations in hardness throughout the life of 
mine resource could cause a throughput limitation in the comminution 
circuit; 

 Variability flotation tests completed to date have revealed a consistent 
metallurgical response of composites representing large areas within the 
resource. However, the risk of increased variation for smaller areas within 
the deposit still exists. Any significant variation in the metallurgical 
response of the mill feed during the first few months and years of operation 
can have a significant impact on the economics of the Project; 

 The addition of xanthate in the sulphide circuit which may lead to residual 
xanthate in the process water that is cycled back to the front end of the 
graphite circuit. The xanthate could result in elevated sulphur recovery into 
the graphite cleaning circuit and possibly the final graphite concentrate. 

25.1.7.3 All-Electric 

 Maintenance intervals of battery-electric mobile fleet is uncertain due to a general 
lack of reference data available in the industry. 

 The information from Hydro-Québec for the costs and the schedule to build the new 
120 kV power line is incomplete. 
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25.1.7.4 Mine Infrastructure 

 Lack of detailed geotechnical assessment could result in unintended consequences 
and have a significant impact in the construction Capex and hence must be 
completed before the start of basic engineering and the finalization of the Project 
budget. 

25.1.7.5 Financing 

 The results of the Report were based on certain assumptions that were given as of 
the date of the Report. The economic assessment reveals that the Project’s viability 
will not be significantly vulnerable to variations in capital and operating costs, 
within the margins of error associated with the Report estimates. However, the 
Project’s viability remains more vulnerable to the USD/CAD exchange rate and the 
larger uncertainty in future market prices. Delays and cost overrun can impact the 
Project rendering it uneconomic. 

 Currently, there is a significant demand on the mining community for funds for 
mining opportunities worldwide. NMG is one of those mining companies who 
would be seeking financing for a project. Even though, the results of this financial 
analysis is very positive and shows an excellent return on investment, NMG is a 
smaller mining operator and funds could be difficult to obtain. 

 The mining industry is heavily dependent upon the market price of the metals or 
minerals being mined. There is no assurance that a profitable market will exist for 
the sale of the same. There can be no assurance that mineral prices will be such that 
the Project can be mined at a profit. Mineral prices largely fluctuated over the last 
years and any serious downturn could prevent the continuation of the exploration, 
construction and development activities of the Corporation. 

25.1.7.6 Environmental and Permitting 

 The Project requires licenses and permits from various governmental authorities 
such as the MELCC. There can be no assurance that NMG will be able to obtain or 
maintain all necessary licenses and permits that may be required to carry out 
exploration, development and mining operations and failure to do so could delay or 
prevent the construction and start-up of the mine as planned. 

 Any delay in obtaining the anticipated construction permits would have an adverse 
effect on the timing and costs associated with start-up. Such delays could also allow 
other third-party projects to commence production before the Matawinie Graphite 
Property, thereby potentially reducing NMG’s target market share, which would 
have an adverse impact on the level of product sales and economics of the 
Matawinie Graphite Property. 
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 Although NMG has had communications with the local communities and has 
worked with these communities to mitigate their concerns about the potential 
project's environmental and social impact, the Project could be delayed by changes 
in the communities’ attitudes necessitating additional studies and design 
alternatives. 
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26.0 RECOMMENDATIONS 

26.1 Next Phase Estimated Costs 

Table 26.1 presents the estimated costs for the next phase and the Section below describes 
the work to be done. 

Table 26.1 – Next Phase Estimated Costs 

Activity Estimated Costs 
($) 

Condemnation Drilling Program, 
Geotechnical, Hydrology and 
Hydrogeology Studies 

1,050,000 

Metallurgical Studies and Tests Works 100,000 
Complementary Environmental Studies 
or Surveys 100,000 

Hydro-Québec Preliminary Study 
(“Avant-projet”) 700,000 

Hydro-Québec Down Payment 3,000,000 

Advance Engineering 2,142,000 

Estimated Total Costs 7,092,000 
 

26.2 Mining and Geology 

26.2.1 Condemnation Drilling and Geotechnical Studies for Infrastructure 

It is proposed to proceed with a 1,500 m drilling program in the sector of the West Zone 
Deposit aimed at providing more detailed geological data in areas where permanent 
infrastructure is planned. The goal is to ensure that the permanent infrastructure does not 
conflict with possible economic mineral deposits in the area. Condemnation drilling will 
also be combined with geotechnical studies since both aim to characterize the planned 
locations of the co-disposal stockpiles, the main concentrator site and the water collecting 
basins. Results will also help in determining the suitability of the underlying material for 
use in construction. The provisions estimated for the work include all field-work expenses, 
personnel, laboratory analysis, and the preparation of a final report. 

Further geotechnical investigation will have to be carried out at the location of the 
proposed CSF and water management infrastructure (collecting basins, ditches). 
Investigations will include additional geotechnical boreholes with rock coring 
supplemented with laboratory tests including particle size distribution, moisture content, 
and uniaxial compressive strength on selected soils and rock samples. 
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Geotechnical and hydrogeology studies aimed at characterizing the overburden, pit wall 
stability and water pressure within the pit area are a necessary step for the project to go 
forward. The pit angles could be optimized further once geotechnical and hydrogeological 
assessments of the mine site are completed. 

The work program aims to enhance the understanding of the geotechnical and 
hydrogeological conditions onsite and to characterize materials in support of the design 
of the open pit. The work program also includes consultant support to perform geo-
mechanical mapping, drilling, trenching and a laboratory program as well as computer 
modelling to simulate groundwater regime and effects from the mining activities. 
Additional drilling and testing are recommended in the open pit area to get detailed 
geotechnical information of the overburden. The use of existing and future exploration 
drill holes could help in lowering the proposed budget for the hydrogeology program. 

26.3 Metallurgical Studies and Test Work 

A number of process areas require additional characterization in preparation of the 
detailed engineering stage. Testing to optimize the process and conditions will be 
completed in the demo plant due to the larger scale and continuous operating mode: 

 Optimize the process variables associated with the polishing and stirred media mills. 
This includes a systematic investigation of the impact of grinding media type and 
size, retention time, mill speed, and pulp density on the metallurgical response in 
terms of concentrate grade and flake size distribution. The results of this will help 
determine whether polishing/cleaning of the coarse fraction is required, and whether 
upgrading of the graphite using spirals or WHIMS is required to meet the required 
specifications. 

 Establish realistic reagent dosages for the various flotation circuits. Since the demo 
plant recirculates 100 % of the process water, any residual frother and collector will 
reduce the reagent dosage requirements. 

 Optimize any process equipment design specifications that will require 
modifications due to the specific nature of graphite. For example, operation of the 
intermediate and final concentrate thickeners can be challenging due to the 
persistent froth often observed for graphite concentrates. Specific measures may 
have to be implemented to address these frothing issues. 

 Develop a better understanding of the relationship between PAX dosage in the 
sulphide rougher and the recovery of sulphides into the final graphite concentrate 
under continuous operating conditions. This includes the implementation of control 
mechanisms to reduce the risk of overcollection and the investigation of xanthate 
destruction technologies and xanthate degradation over time. 

 Evaluation of the SkimAir® technology. Outotec can provide a pilot scale cell, 
which aligns well with the 3.5 t/h nameplate capacity of the demo plant. 
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 Evaluation of screening and cycloning as dewatering technologies to confirm 
technical requirements for dewatering. 

 Full characterization work on representative low-sulphide and high-sulphide 
tailings. 

 Determine the material characteristics for storage and handling of ore and products. 
Parameters required for proper bin and pile sizing shall be determined whether with 
the demonstration plant or with specialized laboratories. 

 Packaging cycle times will be determined, and logistics will be optimized for bag 
loading, inflating, filling, and storage. 

26.4 Co-Disposal and Water Management Infrastructure 

The following additional information is required to address project design refinements and 
confirm the assumptions made in co-disposal and water treatment engineering: 

 Additional stability analysis will be required to include recommendations and 
optimization in the next engineering phases for: 

 The co-disposal stockpile including the pit wall data for areas where the 
pile will be located near the pit; 

 The co-disposal stockpile when placed over the backfilled mine pit; 
 Depending of geotechnical data interpretation after the next investigation, 

stability analysis for collecting basins design may be required; 
 Additional stability analyses to evaluate the effect of the blasting activities 

on the pit and the co-disposal pile will have to be carried out. 
 Additional validation and engineering will have to be carried out regarding a 

protective rock layer between the in-pit co-disposal and the northern part of the pit 
where a lake will form after site reclamation; 

 Perform instrumented experimental test cell monitoring on site and gather data 
(oxygen consumption, water content, suction) to improve co-disposal design; 

 Collect surface water and process water quality data from laboratory tests and the 
demonstration project. 

26.5 All-Electric 

 It is recommended that automated (unmanned) charging technology be 
demonstrated in Canadian climatic conditions, in order to de-risk the Project. 

 It is recommended for NMG to market benchmark EV operations for open pit 
mining applications. It could also target underground mining EV applications which 
would use the same technology. 
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26.6 Environment 

 Undertake air emission, noise, hydrogeology and landscape modelling during the 
preparation of the environmental impact assessment; 

 Perform a land survey in order to properly assess the location and proximity of 
private and leased lands within a 1 km radius of the proposed open pit; 

 Continue the collaborative work with the Community, the Atikamekw First Nation 
of Manawan and the Stakeholder Committee; 

 Continue the engagement with the Atikamekw First Nation of Manawan and the 
Council of the Atikamekw First Nation in order to reach the pre-development 
agreement; 

 Ensure that all stakeholders and members of the public are engaged for the purpose 
of the upcoming ESIA; 

 Continue holding public consultations in order to properly inform and take into 
account the local communities’ and stakeholders’ concerns regarding the Project; 

 Pursue the proactive acquisition process; 
 Fulfill NMG’s engagements and put forth mitigation measures when possible; 
 Complete the Environmental and Social Impact Assessment (“ESIA”) report in 

winter 2019 following the directive that has been issued by the MELCC for the 
project (February 2018) and the new set of directives issued after the approval of 
the new Loi sur la qualité de l’environnement (March 23, 2018). 

26.7 Opportunities 

The location of NMG’s Project is a key competitive advantage to supply natural graphite 
to the North American market. NMG’s demonstration plant, which uses ore material from 
the West Zone to create natural graphite flakes concentrate, (see Press Releases dated 
May 24th, 2018 and September 18th, 2018) is a pivotal component in de-risking NMG’s 
open pit natural graphite mining project on its Matawinie Property. The demonstration 
plant will serve to: 

 Supply enough quantities of each material group to support an adequate market 
approach: 

 Qualify NMG graphite products and establish a sales record;  
 Test and improve processes for commercial operation optimization; 
 Implement high standard and innovative technology for tailings and mine waste 

management as well as site reclamation; 
 Start employee training and local future workforce outreach program. 
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Tony - Saint-Michel-des-Saints (Québec). Report prepared for Entreprises minières du 
Nouveau Monde. Montréal, QC. 

SNC-Lavalin. 2017d. Caractérisation des eaux de surface et des sédiments - Projet 
Matawinie. Report prepared for Nouveau Monde Graphite. Lévis, QC. 

SNC-Lavalin. 2017e. Preliminary Geochemical Characterization of Mine Wastes (Draft). 
Matawinie Graphite Project. Prepared for Nouveau Monde Graphite. Lévis, QC. 

SNC-Lavalin. 2017f. Étude hydrogéologique préliminaire - Zone Ouest du bloc Tony. 
Report prepared for Entreprises minières du Nouveau Monde. Montréal, QC. 

SNC-Lavalin. 2017g. Projet Matawinie – Végétation, milieux humides et espèces 
floristiques en situation précaire, exotiques et envahissantes. Report prepared for 
Entreprises minières du Nouveau Monde. Lévis, QC. 

SNC-Lavalin. 2017h. Caractérisation des cours d’eau et inventaires de la faune ichtyenne 
et benthique - Projet Matawinie. Report prepared for Entreprises minières du Nouveau 
Monde. Lévis, QC. 

SNC-Lavalin. 2017i. Projet Matawinie – Inventaire de l’herpétofaune. Report prepared 
for Nouveau Monde Graphite. Lévis, QC. 

SNC-Lavalin. 2017j. Projet Matawinie – Inventaire de l’avifaune nicheuse. Report 
prepared for Entreprises minières Nouveau Monde. Lévis, QC. 

SNC-Lavalin. 2018a. Climat et hydrologie. Report prepared for Entreprises minières du 
Nouveau Monde. Lévis, QC. 
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SNC-Lavalin. 2018b. Caractérisation environnementale des sols 2016 et Caractérisation 
environnementale complémentaire des sols 2017 – Saint-Michel-des-Saints (Québec). 
Report prepared for Entreprises minières du Nouveau Monde. Lévis, QC. 

Soft dB. 2017. Étude d’impact sonore théorique. Exploitation de la mine de graphite 
Matawinie. Report prepared for Nouveau Monde Graphite. Québec, QC 

SOS-POP. 2015. Banque de données sur les populations d'oiseaux en situation précaire 
au Québec [November 13, 2015]. Regroupement Québec Oiseaux, Montréal, QC. 

27.5 Market Study 

Benchmark Mineral Intelligence, Graphite market report and forecast for Noveau (sic) 
Monde Graphite DRAFT; July 2018; 44 p.  
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28.0 ABBREVIATIONS 

The following abbreviations may be used in this Report. 

Table 28.1 – List of Abbreviations 

Abbreviation Description 

μg/m3 Microgram per Cubic Metre 
μm Microns, Micrometre 
' Feet 
" Inch 
$ Dollar Sign 
$/m2 Dollar per Square Metre 
$/m3 Dollar per Cubic Metre 
$/t Dollar per Metric Tonne 
% Percent Sign 
% w/w Percent Solid by Weight 
¢/kWh Cent per Kilowatt hour 
° Degree 
°C Degree Celsius 
2D Two Dimensions 
3D Three Dimensions 
  
AARQ Atlas des amphibiens et des reptiles du Québec 
ABA Acid-Base Accounting 
Ag Silver 
Ai Abrasion Index 
ALS ALS Minerals Laboratories 
AMSL Above Mean Sea Level 
AP Acid Potential 
ARD Acid Rock Drainage 
As Arsenic 
ASL Above Sea Level 
ATV All-Terrain Vehicle 
Au Gold 
AWG American Wire Gauge 
az Azimuth 
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Abbreviation Description 

Ba Barium 
bank Bank Cubic Metre (Volume of material in situ) 
BAPE Bureau d’Audience Publique sur l’Environnement 
Be Beryllium 
BFA Bench Face Angle 
BIF Banded Iron Formation 
BOF Basic Oxygen Furnace 
BQ Drill Core Size (3.65 cm diameter) 
BSG Bulk Specify Gravity 
BTU British Thermal Unit 
BVSM Saint-Maurice Watershed 
BWi Bond Ball Mill Work Index 
  
C(g) Carbon Graphite 
C(t) Total Carbon 
C10C50 Petroleum Hydrocarbons 
Ca Calcium 
CA Certificate of Authorization 
CAD Canadian Dollar 
CAGR Compound Annual Growth Rate 
CAPEX Capital Expenditures 
CCBE Cover with Capillary Barrier Effect 
CCME Canadian Council of Ministers of the Environment 
Cd Cadmium 
CDC Claim désigné sur carte 
CDE Canadian Development Expenses 
CDP Closure and Decommissioning Plan 
CDPNQ Centre de données sur le patrimoine naturel du Québec 
Ce Cesium 
CEAA Canadian Environmental Assessment Agency 
CEE Canadian Exploration Expenses 
CEEAQ Centre d'expertise en analyse environnementale du 

Québec 
CEPA Canadian Environmental Protection Act 
cfm Cubic Feet per Minute 
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Abbreviation Description 

CFR Cost and Freight 
CFU Colony-Forming Unit 
CIF Cost Insurance and Freight 
CIL Carbon in Leach 
CIM Canadian Institute of Mining, Metallurgy and Petroleum 
CIP Carbon in Pulp 
CIS Commonwealth Independent States 
Cl Clay 
CL Concentrate Leach 
cm Centimetre 
Co Cobalt 
CofA Certificate of Authorization 
COG Cut Off Grade 
COPH Coalition des opposants à un projet minier en Haute-

Matawanie 
COV Coefficient of Variation 
Cr III Chromium Oxide 
Cr VI Hexavalent Chromium 
CREL Lanaudière Environmental Regional Council 
CRM Certified Reference Materials 
CSF Co-Disposal Storage Facilities  
Cu Copper 
CuSO4 Copper Sulphate 
CWi Crusher Work Index 
  
d Day 
d/w Days per Week 
d/y Days per Year 
D2 Second Generation of Deformation 
D3 Third Generation of Deformation 
D4 Fourth Generation of Deformation 
dB Decibel 
dBA Decibel with an A Filter 
DDH Diamond Drill Hole 
deg  Angular Degree 
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Abbreviation Description 

DFO Department of Fisheries and Oceans 
DGPS Differential Global Positioning System 
DMS Dense Media Separator 
DRI Direct Reduced Iron 
DT Davis Tube 
DWI Drop Weight Index 
DWT Drop Weight Test 
DXF Drawing Interchange Format 
  
E East 
EA Environmental Assessment 
EAB Environmental Assessment Board 
EAF Electric Arc Furnace 
EBS Environmental Baseline Study 
EHS Environment Health and Safety 
EIA Environmental and Social Impact Assessment 
EIS Environmental Impact Statement 
EMP Environmental Management Plant 
EOH End of Hole 
EP Environmental Permit 
EPA Environmental Protection Agency 
EPCM Engineering, Procurement and Construction Management 
EPS Expandable Polystyrene 
EQA Environmental Quality Act 
ER Electrical Room 
ESBS Environmental and Social Baseline Study 
ESIA Environmental and Social Impact Assessment 
  
FAG Fully Autogenous Grinding 
FDS Fused Disconnect Switch 
Fe Iron 
FOB Free on Board 
ft Feet 
FVNR Full Voltage Non-Reversible 
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Abbreviation Description 

g Grams 
G&A General and Administration 
g/l Grams per Litre 
g/t Grams per Tonne 
gal Gallons 
GDP Gross Domestic Product 
GEMS Global Earth-System Monitoring Using Space 
GPS Global Positioning System 
GQ Government of Quebec 
Gr Granular 
GCW Gross Combined Weight 
GOH Gross Operating Hours 
  
H Horizontal 
h Hour 
h/d Hours per Day 
h/y Hour per Year 
H2 Hydrogen 
ha Hectare 
HBI Hot Briquetted Iron 
HCO3 Bicarbonate 
HCT Humidity Cell Test 
HDPE High Density Polyethylene 
HF Hydrofluoric Acid 
HFO Heavy Fuel Oil 
Hg Mercury 
HG High Grade 
HL Heavy Liquid 
HmFe Hematitic Iron 
hp Horse Power 
HPEV Hybrid Plug-in Electric Vehicle 
HQ Drill Core Size (6.4 cm Diameter) 
HVAC Heating Ventilation and Air Conditioning 
  
I/O Input / Output 
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Abbreviation Description 

ICP-AES Inductively Coupled Plasma – Atomic Emission 
Spectroscopy 

ICP-MS Inductively Coupled Plasma – Mass Spectroscopy 
ICP-OES Inductively Coupled Plasma – Optical Emission 

Spectroscopy 
ID Identification 
IDW Inverse Distance Method 
IDW2 Inverse Distance Squared Method 
In Inches 
IRA Inter-Ramp Angle 
IRR Internal Rate of Return 
IT Information Technology 
  
J/g Joule per grams 
  
KE Kriging Efficiency 
kg Kilogram 
kg/l Kilogram per Litre 
kg/m2/h Kilogram per Square Metre per Hour 
Kg/t Kilogram per Metric Tonne 
kl Kilolitre  
km Kilometre 
km2 Square Kilometre 
km/h Kilometre per Hour 
kPa Kilopascal 
KSR Kriging Slope Regression 
kt Kilotonne 
kV Kilovolt 
kVA Kilovolt Ampere 
kW Kilowatt 
kWh Kilowatt-hour 
kWh/t  Kilowatt-hour per Metric Tonne 
Hz Hertz 
  
L Line 
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Abbreviation Description 

l Litre 
l/h Litre per hour 
lbs Pounds 
LCT Locked Cycle Tests 
LFO Light Fuel Oil 
LG Low Grade 
LG-3D Lerchs-Grossman – 3D Algorithm 
Li Lithium 
LIMS Low Intensity Magnetic Separator 
LOI Loss on Ignition 
LOM Life of Mine 
LV Low Voltage 
  
m Metre 
m/h Metre per Hour 
m/s Metre per Second 
m2 Square Metre 
m3 Cubic Metre 
m3/d Cubic Metre per Day 
m3/h Cubic Metre per Hour 
m3/y Cubic Metre per Year 
mA MilliAmpère 
Mag Magnetic 
MagFe Magnetic Iron 
Mm3 Million Cubic Metres 
MCC Motor Control Center 
MDDELCC Ministère du Développement durable, de l’environnement 

et de la Lutte contre les changements climatiques 
MDDEP Ministère du Développement Durable, Environnement, 

Faune et Parcs 
MENA Middle East and North Africa 
MEND Mining Environment Neutral Drainage Program 
MERN Ministère de l’Énergie et des Ressources naturelles 
MFFP Ministère des Forêts, de la Faune et des Parcs 
Mg Magnesium 
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Abbreviation Description 

mg/L Milligram per Litre 
MI Mineralized Intervals 
MIBC Methyl Isobutyl Carbinol 
MIBK Methyl Isobutyl Ketone 
min Minute 
min/h Minute per Hour 
Min/shift Minute per Shift 
ml Millilitre 
ML Metal Leaching 
mm Millimetre 
mm/d Millimetre per Day 
Mm3 Million Cubic Metres 
MMER Metal Mining Effluent Regulation 
MMU Mobile Manufacturing Units 
Mn Manganese 
MNDM Ministry of Northern Development and Mines 
MNRW Ministry of Natural Resources and Wildlife 
MOE Ministry of Environment 
MOU Memorandum of Understanding 
MRC Municipalité régionale de comté 
MRN Ministère des Ressources Naturelles 
MSDEP Ministry of Sustainable Development, Environment and 

Parks 
Mt Million Metric Tonnes 
Mt/y Millions of Metric Tonnes per year 
MV Medium Voltage 
MVA Mega Volt-Ampere 
MW Megawatts 
MWh/d Megawatt Hour per Day 
My Million Years 
  
N North 
N/A Not Available 
NAG Non-Acid Generating 
Nb Number 
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Abbreviation Description 

NE Northeast 
NFPA National Fire Protection Association 
NGR Neutral Grounding Resistor 
NI National Instrument 
Nm3/h Normal Cubic Metre per Hour 
NMG Nouveau Monde Graphite Inc. 
NP Neutralization Potential 
NPV Net Present Value 
NQ Drill Core Size (4.8 cm diameter) 
NRCAN Natural Resources Canada 
NSR Net Smelter Return 
NTP Normal Temperature and Pressure 
NTS National Topographic System 
NW North West 
  
O/F Overflow 
OB Overburden 
OK Ordinary Kriging 
OEM Original Equipment Manufacturer 
OPEX Operating Expenditures 
ORF Ontario Research Foundation 
oz Ounce (troy) 
oz/t Ounce per Short Ton 
  
P&ID Piping and Instrumentation Diagram 
Pa Pascal 
PAG Potentially Acid Rock Drainage Generating 
PAH Polycyclic Aromatic Hydrocarbons 
PAX Potassium Amyl Xanthate 
Pb Lead 
PEA Preliminary Economic Assessment 
PEV Plug-in Electric Vehicle 
PF Power Factor 
PFS Pre-Feasibility Study 
PGGS Permit for Geological and Geophysical Survey 
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Abbreviation Description 

ph Phase (electrical) 
pH Potential Hydrogen 
PIR Primary Impurity Removal 
PLC Programmable Logic Controllers 
PP Preproduction 
ppb Part per Billion 
ppm Part per Million 
psi Pounds per Square Inch 
PVC Polyvinyl Chloride 
  
QA/QC Quality Assurance / Quality Control 
QKNA Quantitative Kriging Neighbourhood Analysis 
QP Qualified Person 
  
RCM Regional County Municipality 
RCMS Remote Control and Monitoring System 
RER Rare Earth Magnetic Separator 
RES Résurgences des eaux souterraines dans les eaux de 

surface 
RMR Rock Mass Rating 
ROM Run of Mine 
rpm Revolutions per Minute 
RQD Rock Quality Designation 
RWI Bond Rod Mill Work Index 
  
S South 
S Sulphur 
S/R Stripping Ratio 
SAG Semi-Autogenous Grinding 
Sb Antimony 
SCC Standards Council of Canada 
scfm Standard Cubic Feet per Minute 
SCIM Squirrel Cage Induction Motors 
SCSE SAG Circuit Specific Energy 
SE South East 
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Abbreviation Description 

sec Second 
Set/y/unit  Set per Year per Unit 
SFP State Forest Permit 
SG Specific Gravity 
SGS Geostat SGS Canada Inc. – Geostat office in Blainville, Quebec, 

Canada 
SGS Lakefield SGS Lakefield Research Limited of Canada 
SHC Self-Heating Capacities 
SIR Secondary Impurity Removal 
SLO Social Licence to Operate 
SMC SAG Mill Comminution 
SNRC Système National de Référence Cartographique 
SO4 Sulphate 
SolFe Sulphate Ferrous 
SPI SAG Power Index 
SPLP Synthetic Precipitation Leaching Procedure 
SPT Standard Penetration Tests 
SR Stripping Ratio 
SW South West 
SW Switchgear 
  
t Metric Tonne 
t/d Metric Tonne per Day 
t/h Metric Tonne per Hour 
t/h/m Metric Tonne per Hour per Metre 
t/h/m2 Metric Tonne per Hour per Square Metre 
t/m Metric Tonne per Month 
t/m2 Metric Tonne per Square Metre 
t/m3 Metric Tonne per Cubic Metre 
t/y Metric Tonne per Year 
Ta Tantalum 
TCLP Toxicity Characteristic Leaching Procedure 
TDEM Time Domain Electromagnetic 
Ti Titanium 
TIN Triangulated Irregular Network 
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Abbreviation Description 

Tl Thallium 
TMF Tailings Management Facilities 
ton Short Ton 
tonne Metric Tonne 
TOR Terms of Reference 
TotFe Total Iron 
TSS Total Suspended Solids 
  
U Uranium 
U/F Under Flow 
UGAF Furbearer Management Units 
ULC Underwriters Laboratories of Canada 
USA United States of America 
USD United States Dollar 
USGPM Us Gallons per Minute 
UTM Universal Transverse Mercator 
  
V Vanadium 
V Vertical 
V Volt 
VAC Ventilation and Air Conditioning 
VFD Variable Frequency Drive 
VLF Very Low Frequency 
  
W Watt 
W West 
WHIMS Wet High Intensity Magnetic Separation 
WHO World Health Organization 
WRA Whole Rock Analysis Method 
WSD World Steel Dynamics 
wt Wet Metric Tonne 
  
X X Coordinate (E-W) 
XRD X-Ray Diffraction 
XRF X-Ray Fluorescence 
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Abbreviation Description 

  
y Year 
Y Y coordinate (N-S) 
  
Z Z coordinate (depth or elevation) 
ZEC Zone d’exploitation contrôlée 
Zn Zinc 
Zr Zirconium 
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Appendix A – Claims Status as of October 24th, 2018 
 

Claim 
#* 

Area 
(ha) 

NTS 
Sheet 

Staking 
Date 

Expiry 
Date 

Cumulated 
Credits 

Required 
Credits 

Renewal 
Fee 

2396504 59.08 31I12 27/12/2013 26/12/2019 $ 357,150.10 $ 780.00 $ 64.09 

2396505 59.08 31I12 27/12/2013 26/12/2019 $ 31,501.14 $ 780.00 $ 64.09 

2396506 59.08 31I12 27/12/2013 26/12/2019 $ 17.92 $ 780.00 $ 64.09 

2396507 59.08 31I12 27/12/2013 26/12/2019 $ 17.92 $ 780.00 $ 64.09 

2396508 59.08 31I12 27/12/2013 26/12/2019 $ 17.92 $ 780.00 $ 64.09 

2396509 59.07 31I12 27/12/2013 26/12/2019 $ 1,933.17 $ 780.00 $ 64.09 

2396510 59.07 31I12 27/12/2013 26/12/2019 $ 77,791.11 $ 780.00 $ 64.09 

2396511 59.07 31I12 27/12/2013 26/12/2019 $ 162,516.19 $ 780.00 $ 64.09 

2396512 59.07 31I12 27/12/2013 26/12/2019 $ 2,049.11 $ 780.00 $ 64.09 

2396513 59.07 31I12 27/12/2013 26/12/2019 $ 113,559.20 $ 780.00 $ 64.09 

2396514 59.07 31I12 27/12/2013 26/12/2019 $ 59,450.40 $ 780.00 $ 64.09 

2396515 59.06 31I12 27/12/2013 26/12/2019 $ - $ 780.00 $ 64.09 

2396516 59.06 31I12 27/12/2013 26/12/2019 $ - $ 780.00 $ 64.09 

2396517 59.06 31I12 27/12/2013 26/12/2019 $ - $ 780.00 $ 64.09 

2396518 59.06 31I12 27/12/2013 26/12/2019 $ - $ 780.00 $ 64.09 

2396519 59.06 31I12 27/12/2013 26/12/2019 $ 489.11 $ 780.00 $ 64.09 

2396520 59.06 31I12 27/12/2013 26/12/2019 $ - $ 780.00 $ 64.09 

2396521 59.05 31I12 27/12/2013 26/12/2019 $ - $ 780.00 $ 64.09 

2396522 59.05 31I12 27/12/2013 26/12/2019 $ - $ 780.00 $ 64.09 

2396523 59.05 31I12 27/12/2013 26/12/2019 $ - $ 780.00 $ 64.09 

2396524 59.05 31I12 27/12/2013 26/12/2019 $ - $ 780.00 $ 64.09 

2396525 59.05 31I12 27/12/2013 26/12/2019 $ - $ 780.00 $ 64.09 

2396526 59.05 31I12 27/12/2013 26/12/2019 $ - $ 780.00 $ 64.09 
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Claim 
#* 

Area 
(ha) 

NTS 
Sheet 

Staking 
Date 

Expiry 
Date 

Cumulated 
Credits 

Required 
Credits 

Renewal 
Fee 

2399854 5.08 31I12 18/02/2014 17/02/2020 $ 2,504.11 $ 325.00 $ 32.77 

2399855 45.98 31I12 18/02/2014 17/02/2020 $ 5,098.13 $ 780.00 $ 64.09 

2399856 51.37 31I12 18/02/2014 17/02/2020 $ 2,049.11 $ 780.00 $ 64.09 

2399857 58.41 31I12 18/02/2014 17/02/2020 $ - $ 780.00 $ 64.09 

2399858 58.56 31I12 18/02/2014 17/02/2020 $ - $ 780.00 $ 64.09 

2407286 59.1 31I12 16/07/2014 15/07/2020 $ 2,067.03 $ 780.00 $ 64.09 

2407287 59.1 31I12 16/07/2014 15/07/2020 $ 256,541.06 $ 780.00 $ 64.09 

2407288 59.1 31I12 16/07/2014 15/07/2020 $ 318,495.23 $ 780.00 $ 64.09 

2407289 59.1 31I12 16/07/2014 15/07/2020 $ 33,550.25 $ 780.00 $ 64.09 

2407290 59.1 31I12 16/07/2014 15/07/2020 $ - $ 780.00 $ 64.09 

2407291 59.09 31I12 16/07/2014 15/07/2020 $ - $ 780.00 $ 64.09 

2407292 59.09 31I12 16/07/2014 15/07/2020 $ - $ 780.00 $ 64.09 

2407293 59.09 31I12 16/07/2014 15/07/2020 $ - $ 780.00 $ 64.09 

2407294 59.09 31I12 16/07/2014 15/07/2020 $ 2,067.03 $ 780.00 $ 64.09 

2407295 59.09 31I12 16/07/2014 15/07/2020 $ 186,642.89 $ 780.00 $ 64.09 

2407296 59.09 31I12 16/07/2014 15/07/2020 $ 80,149.03 $ 780.00 $ 64.09 

2407297 59.08 31I12 16/07/2014 15/07/2020 $ 97,785.70 $ 780.00 $ 64.09 

2407298 59.08 31I12 16/07/2014 15/07/2020 $ 2,067.03 $ 780.00 $ 64.09 

2407299 59.08 31I12 16/07/2014 15/07/2020 $ 116,744.68 $ 780.00 $ 64.09 

2407300 59.07 31I12 16/07/2014 15/07/2020 $ 12,071.61 $ 780.00 $ 64.09 

2409338 45.71 31I12 12/08/2014 11/08/2020 $ 2,067.03 $ 780.00 $ 64.09 

2409339 55.12 31I12 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409340 43.5 31I12 12/08/2014 11/08/2020 $ 32,008.21 $ 780.00 $ 64.09 

2409341 58.98 31I12 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 
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Claim 
#* 

Area 
(ha) 

NTS 
Sheet 

Staking 
Date 

Expiry 
Date 

Cumulated 
Credits 

Required 
Credits 

Renewal 
Fee 

2409342 59.04 31I12 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409343 59.11 31I12 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409344 59.11 31I12 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409345 59.11 31I12 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409346 59.1 31I12 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409347 59.1 31I12 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409348 59.09 31I12 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409349 59.11 31J09 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409350 59.11 31J09 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409351 59.1 31J09 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409352 59.1 31J09 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409353 59.09 31J09 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409354 59.09 31J09 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2409355 59.08 31J09 12/08/2014 11/08/2020 $ - $ 780.00 $ 64.09 

2411654 47.87 31I12 09/09/2014 08/09/2020 $ - $ 780.00 $ 64.09 

2411655 8.9 31I12 09/09/2014 08/09/2020 $ 147.92 $ 325.00 $ 32.77 

2411656 7.14 31I12 09/09/2014 08/09/2020 $ 2,977.03 $ 325.00 $ 32.77 

2411657 58.97 31I12 09/09/2014 08/09/2020 $ - $ 780.00 $ 64.09 

2411658 34.01 31I12 09/09/2014 08/09/2020 $ - $ 780.00 $ 64.09 

2411659 1.73 31I12 09/09/2014 08/09/2020 $ 147.92 $ 325.00 $ 32.77 

2411660 18.83 31I12 09/09/2014 08/09/2020 $ 147.92 $ 325.00 $ 32.77 

2411661 56.93 31I12 09/09/2014 08/09/2020 $ - $ 780.00 $ 64.09 

2411662 19.75 31I12 09/09/2014 08/09/2020 $ 147.92 $ 325.00 $ 32.77 

2411663 10.86 31I12 09/09/2014 08/09/2020 $ 2,197.21 $ 325.00 $ 32.77 
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Claim 
#* 

Area 
(ha) 

NTS 
Sheet 

Staking 
Date 

Expiry 
Date 

Cumulated 
Credits 

Required 
Credits 

Renewal 
Fee 

2411664 12.67 31I12 09/09/2014 08/09/2020 $ 147.92 $ 325.00 $ 32.77 

2411665 53.72 31J09 09/09/2014 08/09/2020 $ - $ 780.00 $ 64.09 

2426857 59.12 31I12 17/04/2015 16/04/2019 $ 17.92 $ 780.00 $ 64.09 

2426858 59.12 31I12 17/04/2015 16/04/2019 $ 17.92 $ 780.00 $ 64.09 

2426859 59.12 31I12 17/04/2015 16/04/2019 $ 17.92 $ 780.00 $ 64.09 

2426860 59.12 31I12 17/04/2015 16/04/2019 $ 17.92 $ 780.00 $ 64.09 

2426861 59.12 31I12 17/04/2015 16/04/2019 $ 17.92 $ 780.00 $ 64.09 

2426862 59.12 31I12 17/04/2015 16/04/2019 $ 17.92 $ 780.00 $ 64.09 

2426863 59.12 31I12 17/04/2015 16/04/2019 $ 17.92 $ 780.00 $ 64.09 

2426864 59.12 31I12 17/04/2015 16/04/2019 $ 17.92 $ 780.00 $ 64.09 

2429408 59.12 31I12 19/06/2015 18/06/2019 $ 17.92 $ 780.00 $ 64.09 

2429409 59.11 31I12 19/06/2015 18/06/2019 $ 17.92 $ 780.00 $ 64.09 

2429410 59.11 31I12 19/06/2015 18/06/2019 $ 17.92 $ 780.00 $ 64.09 

2429411 59.11 31I12 19/06/2015 18/06/2019 $ 17.92 $ 780.00 $ 64.09 

2429412 59.08 31I12 19/06/2015 18/06/2019 $ 17.92 $ 780.00 $ 64.09 

2429413 59.07 31I12 19/06/2015 18/06/2019 $ 17.92 $ 780.00 $ 64.09 

2429414 59.07 31I12 19/06/2015 18/06/2019 $ - $ 780.00 $ 64.09 

2429415 59.06 31I12 19/06/2015 18/06/2019 $ - $ 780.00 $ 64.09 

2429416 59.12 31J09 19/06/2015 18/06/2019 $ 17.92 $ 780.00 $ 64.09 

2429417 59.11 31J09 19/06/2015 18/06/2019 $ 17.92 $ 780.00 $ 64.09 

2429418 59.11 31J09 19/06/2015 18/06/2019 $ 17.92 $ 780.00 $ 64.09 

2429419 59.1 31I12 19/06/2015 18/06/2019 $ - $ 780.00 $ 64.09 

2429420 59.09 31I12 19/06/2015 18/06/2019 $ - $ 780.00 $ 64.09 

2429421 59.08 31I12 19/06/2015 18/06/2019 $ - $ 780.00 $ 64.09 
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#* 
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NTS 
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Date 

Cumulated 
Credits 
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Credits 

Renewal 
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2431602 59.12 31I12 28/07/2015 27/07/2019 $ - $ 780.00 $ 64.09 

2431603 37.17 31I12 28/07/2015 27/07/2019 $ - $ 780.00 $ 64.09 

2431604 56.28 31I12 28/07/2015 27/07/2019 $ 17.92 $ 780.00 $ 64.09 

2431605 21.62 31I12 28/07/2015 27/07/2019 $ 472.68 $ 325.00 $ 32.77 

2431606 31.19 31I12 28/07/2015 27/07/2019 $ - $ 780.00 $ 64.09 

2431607 58.68 31I12 28/07/2015 27/07/2019 $ - $ 780.00 $ 64.09 

2431865 25.17 31I12 11/08/2015 10/08/2019 $ - $ 780.00 $ 64.09 

2431866 2.95 31I12 11/08/2015 10/08/2019 $ - $ 325.00 $ 32.77 

2433699 59.11 31J09 02/10/2015 01/10/2019 $ - $ 780.00 $ 64.09 

2433700 59.1 31J09 02/10/2015 01/10/2019 $ - $ 780.00 $ 64.09 

2433701 59.09 31J09 02/10/2015 01/10/2019 $ - $ 780.00 $ 64.09 

2433702 59.08 31J09 02/10/2015 01/10/2019 $ - $ 780.00 $ 64.09 

2433703 59.07 31J09 02/10/2015 01/10/2019 $ - $ 780.00 $ 64.09 

2435494 59.04 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435495 59.04 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435496 59.04 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435497 59.04 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435498 59.04 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435499 59.04 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435500 59.03 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435501 59.03 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435502 59.03 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435503 59.03 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435504 59.04 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 
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2435505 59.04 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435508 59.03 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435509 59.03 31I12 05/01/2016 04/01/2020 $ - $ 780.00 $ 64.09 

2435633 2.84 31I12 08/01/2016 07/01/2020 $ - $ 325.00 $ 32.77 

2435634 10.96 31I12 08/01/2016 07/01/2020 $ - $ 325.00 $ 32.77 

2435635 1.02 31I12 08/01/2016 07/01/2020 $ - $ 325.00 $ 32.77 

2435636 13.74 31I12 08/01/2016 07/01/2020 $ - $ 325.00 $ 32.77 

2435637 55.49 31I12 08/01/2016 07/01/2020 $ - $ 780.00 $ 64.09 

2435638 34.06 31I12 08/01/2016 07/01/2020 $ - $ 780.00 $ 64.09 

2435639 48.83 31J09 08/01/2016 07/01/2020 $ - $ 780.00 $ 64.09 

2435640 7.14 31J09 08/01/2016 07/01/2020 $ - $ 325.00 $ 32.77 

2435641 15.86 31J09 08/01/2016 07/01/2020 $ - $ 325.00 $ 32.77 

2496343 59.05 31I12 14/06/2017 13/06/2019 $ - $ 780.00 $ 64.09 

2496344 59.04 31I12 14/06/2017 13/06/2019 $ - $ 780.00 $ 64.09 

2496345 59.04 31I12 14/06/2017 13/06/2019 $ - $ 780.00 $ 64.09 

2496346 59.04 31I12 14/06/2017 13/06/2019 $ - $ 780.00 $ 64.09 

2496347 46.34 31I12 14/06/2017 13/06/2019 $ - $ 780.00 $ 64.09 

2496348 58.53 31I12 14/06/2017 13/06/2019 $ - $ 780.00 $ 64.09 

2519598 59.03 31I12 06/06/2018 05/06/2020 $ - $ 780.00 $ 64.09 

2519599 59.03 31I12 06/06/2018 05/06/2020 $ - $ 780.00 $ 64.09 

2519600 59.03 31I12 06/06/2018 05/06/2020 $ - $ 780.00 $ 64.09 

2519601 59.02 31I12 06/06/2018 05/06/2020 $ - $ 780.00 $ 64.09 

2519602 59.02 31I12 06/06/2018 05/06/2020 $ - $ 780.00 $ 64.09 

2519603 59.02 31I12 06/06/2018 05/06/2020 $ - $ 780.00 $ 64.09 
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2519604 59.02 31I12 06/06/2018 05/06/2020 $ - $ 780.00 $ 64.09 

2519605 59.02 31I12 06/06/2018 05/06/2020 $ - $ 780.00 $ 64.09 
* All claims are 100 % owned by Nouveau Monde Graphite inc. (GESTIM client # 96458) 

* Claim information effective date: October 24th, 2018    
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Annexe 2-2 
Liste détaillée des permis, droits et autorisation nécessaires à la réalisation du projet 
conformément aux lois et règlements du Québec et du Canada 
 
Niveau provincial (Québec) 
 
Permis et autorisations environnementales au niveau provincial 
 

Loi Règlement 
Activité ou composante 

du projet 
Autorisation/Permis 

requis Ministère 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2, art. 31.1 

Règlement relatif à l’évaluation et 
l’examen des impacts sur 
l’environnement de certains projets 
(annexe 1) 

Activité minière 
Autorisation par 
décret 

MELCC 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2, art. 22 

Règlement relatif à l'application de la 
Loi sur la qualité de l'environnement 

Construction ou 
amélioration de chemins 
d'accès 

Certificat 
d'autorisation (art. 
22) 

MELCC 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2, art. 22 

Règlement relatif à l'application de la 
Loi sur la qualité de l'environnement 

Aménagement et 
installation de la ligne de 
distribution d’électricité 

Certificat 
d'autorisation (art. 
22) 

MELCC 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2, art. 22 

Règlement sur les carrières et 
sablières, art. 2 

Carrières et sablières 
Certificat 
d'autorisation (art. 
22) 

MELCC 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2, art. 22 

Règlement relatif à l'application de la 
Loi sur la qualité de l'environnement, 
Directive 019 sur l'industrie minière 

Travaux de mise en valeur 
du site miner -
infrastructures de 
surfaces 

Certificat 
d'autorisation (art. 
22) 

MELCC 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2, art. 22 

Règlement relatif à l'application de la 
Loi sur la qualité de l'environnement, 
Directive 019 sur l'industrie minière 

Phase d’exploitation de la 
mine (haldes, fondations 
des bâtiments, mine) 

Certificat 
d'autorisation (art. 
22) 

MELCC 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2, art. 22 

Règlement relatif à l'application de la 
Loi sur la qualité de l'environnement, 
Directive 019 sur l'industrie minière 
 

Traitement d'eau potable 
et usées sanitaires, 
aqueduc, séparateur eau-
huile, gestion des eaux 
pluviales, drainage du 
site, bassin de collecte et 
de traitement des eaux 
de mine, dénoyage  

Certificat 
d'autorisation (art. 
22) 

MELCC 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2, art. 22 

  Usine à ciment  

Autorisation 
(dispositif pour 
diminuer les 
émissions de 
contaminants) 

MELCC 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2, art. 22 

Calcul et interprétation des objectifs 
environnementaux de rejet (OER) pour 
les contaminants du milieu aquatique. 
Lignes directrices pour l’utilisation des 
objectifs environnementaux de rejet 
relatifs aux rejets industriels dans le 
milieu aquatique 

Rejet d'un effluent final 

Certificat 
d'autorisation (art. 
22), Objectifs 
environnementaux 
de rejet 

MELCC 



Loi Règlement 
Activité ou composante 

du projet 
Autorisation/Permis 

requis Ministère 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2, art. 22 

Règlement sur le prélèvement des eaux 
et leur protection, art 5  

Captage d'eau Autorisation MELCC 

Loi sur le régime des 
eaux, art 2 

Règlement sur le domaine hydrique de 
l’État, art. 10. 

Aménagement dans un 
cours d’eau (ex. 
émissaire) 

Permis d’occupation 
du territoire 
hydrique de l’État  

MELCC 

Loi sur le régime des 
eaux, art. 59 et 74 

  
Construction et maintien 
de bassin collecteur et de 
sédimentation 

Avis MELCC 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2 

Règlement sur l'assainissement de 
l'atmosphère, RLRQ c Q-2, r 4.1 

Émission de particules ou 
de gaz 

Conformité MELCC 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2 

Règlement sur les attestations 
d'assainissement en milieu 
industriel, RLRQ c Q-2, r 5 

Projet minier 
Attestation 
d’assainissement 

MELCC 

Loi sur la qualité de 
l’environnement, 
RLRQ c Q-2, art. 22 

Règlement sur l’enfouissement et 
l’incinération de matières 
résiduelles, RLRQ c Q-2, r 19 

Gestion des déchets 
Certificat 
d'autorisation (art. 
22) 

MELCC 

Loi sur les terres du 
Domaine de l'État, 
Section II art. 47 à 50 

Règlement sur la vente, la location et 
l'octroi de droits immobiliers sur les 
terres du domaine de l'État 

Construction ou 
amélioration de chemins 
d'accès 

Bail d'utilisation du 
territoire public 

MERN 

Loi sur les terres du 
Domaine de l'État, 
Section II art. 47 à 50 

Règlement sur la vente, la location et 
l'octroi de droits immobiliers sur les 
terres du domaine de l'État 

Infrastructures de surface 
Bail d'utilisation du 
territoire public 

MERN 

Loi sur les Mines, Section 
VIII, art. 140 

Règlement sur les substances 
minérales autres que le pétrole, le gaz 
naturel et la saumure, art. 48 

Exploitation de banc 
d'emprunt 

Bail non-exclusif 
(BNE) pour 
l'exploitation de 
substances 
minérales de surface  

MERN 

Loi sur les Mines, art. 100 
à 107 et 115.1 à 117 

Règlement sur les substances 
minérales autres que le pétrole, le gaz 
naturel et la saumure, art. 38 à 42 

Exploitation minière Bail minier MERN 

Loi sur les Mines, art. 
232.1 à 232.12 

Règlement sur les substances 
minérales autres que le pétrole, le gaz 
naturel et la saumure, art. 107 à 123.  
Directive 019 

Réaménagement et 
restauration du site 
(fermeture) 

Approbation du plan 
de réaménagement 
et de restauration 
par le Ministre (art. 
232.2) 

MERN 

Loi sur les Mines, art. 241 
Règlement sur les substances 
minérales autres que le pétrole, le gaz 
naturel et la saumure (art. 124 et 125) 

Halde à stériles (phase 
mise en valeur) 

Approbation par le 
Ministre d’un 
emplacement 
destiné à recevoir 
des résidus miniers   

MERN 



Loi Règlement 
Activité ou composante 

du projet 
Autorisation/Permis 

requis Ministère 

Loi sur les Mines, art. 241 
Règlement sur les substances 
minérales autres que le pétrole, le gaz 
naturel et la saumure (art. 124 et 125) 

Halde à stériles (finale - 
en exploitation) 

Approbation par le 
Ministre d’un 
emplacement 
destiné à recevoir 
des résidus miniers   

MERN 

Loi sur l'aménagement 
durable du territoire 
forestier, art.73 

Règlement sur l’aménagement durable 
des forêts du domaine de l’État 

Déboisement de 
l'emprise de la route 

Permis 
d'intervention (et 
autorisation 
SOPFEU) 

MFFP 

Loi sur l'aménagement 
durable du territoire 
forestier, art.73 

Règlement sur l’aménagement durable 
des forêts du domaine de l’État 

Déboisement de banc 
d'emprunt 

Permis 
d'intervention (et 
autorisation 
SOPFEU) 

MFFP 

Loi sur l'aménagement 
durable du territoire 
forestier, art.73 

Règlement sur l’aménagement durable 
des forêts du domaine de l’État 

Déboisement de 
l'emprise de la ligne 

Permis 
d'intervention (et 
autorisation 
SOPFEU) 

MFFP 

Loi sur l'aménagement 
durable du territoire 
forestier, art.73 

Règlement sur l’aménagement durable 
des forêts du domaine de l’État 

Déboisement du site 

Permis 
d'intervention (et 
autorisation 
SOPFEU) 

MFFP 

Loi sur l'aménagement 
durable du territoire 
forestier, art.192 

Règlement sur la protection des forêts, 
art.6  

Exploitation minière 
Plan de protection 
contre les incendies 
(à valider) 

MFFP 

Loi sur la conservation et 
la mise en valeur de la 
faune, art. 26 

  
Démantèlement de 
barrages de castors (si 
requis) 

Permis de gestion 
de la faune (permis 
SEG) 

MFFP 

Loi sur la conservation et 
la mise en valeur de la 
faune, art. 128.6 et 128.7 

Règlement sur les habitats fauniques 

Ensemble des travaux (à 
confirmer si applicable 
selon travaux impliquant 
modification de l’habitat 
faunique) 

Autorisation MFFP 

Loi sur la conservation et 
la mise en valeur de la 
faune, art. 128.6 et 128.7 

Règlement sur les habitats fauniques 

Route d'accès, ligne et 
banc d'emprunt  (à 
confirmer si applicable 
selon travaux impliquant 
modification de l’habitat 
faunique) 

Autorisation MFFP 

Loi sur les explosifs, art, 
2, 3, 4, 6 et 11  

Règlement d'application de la Loi sur 
les explosifs, section II 

Possession, stockage et 
transport des explosifs 

Permis 
Sûreté du 
Québec 

Loi sur le Bâtiment, art. 
35  

Code de construction, art. 8.08 
Entreposage des produits 
pétroliers 

Conformité des 
équipements 
pétroliers 

Régie du 
Bâtiment 

Loi sur le Bâtiment 
Code de construction, art 8.12, Code de 
sécurité, art 115 et 120 

Entreposage des produits 
pétroliers 

Attestation de 
conformité, permis 
d’utilisation 

Régie du 
Bâtiment 

 
  



Niveau fédéral 
 
Tableau : Permis et autorisations environnementales au niveau fédéral 

Loi Règlement Activité ou composante du projet 
Autorisation/Permis 

requis Ministère 

Loi sur les Pêches, art. 
35.2 

 Règlement sur les 
demandes d’autorisation 

Construction des infrastructures 
minières (dommages sérieux à tout 
poisson) 

Demande d'examen 
de projet 

Pêches et 
Océans Canada 

Loi sur les Pêches, art. 
35.1 

 Règlement sur les 
demandes d’autorisation 

Construction des infrastructures 
minières (dommages sérieux à tout 
poisson) 

Autorisation et 
mesures de 
compensation (si 
nécessaire) 

Pêches et 
Océans Canada 

Loi sur les Pêches, art. 
35.2 

 Règlement sur les 
demandes d’autorisation 

Relocalisation et amélioration de 
chemin d'accès (dommages sérieux à 
tout 
poisson) 

Demande d'examen 
de projet 

Pêches et 
Océans Canada 

Loi sur les Pêches, art. 
35.1 

 Règlement sur les 
demandes d’autorisation 

Relocalisation et amélioration de 
chemin d'accès (dommages sérieux à 
tout 
poisson) 

Autorisation et 
mesures de 
compensation (si 
nécessaire) 

Pêches et 
Océans Canada 

Loi sur les Explosifs, art. 
7; Loi de 1992 sur le 
transport de 
marchandises 
dangereuses; 

Règlement sur le 
transport des 
marchandises 
dangereuses 

Possession, stockage et transport des 
explosifs  

Permis pour le 
transport d'explosifs / 
licence pour la 
fabrication et le 
stockage d’explosifs   

Ressources 
naturelles 
Canada 

Loi canadienne de 
Protection de 
l'Environnement 

Règlement sur les 
urgences 
environnementales 
(DORS/2003-307) 

Entreposage de certaines substances 
réglementées (à vérifier si présentes) 

Avis pour 
l'entreposage  de 
certaines substances 
réglementées 

Ministère de 
l'Environnement 
du Canada 

Loi sur les Pêches art.35 
et 36 

Règlement sur les 
Effluents des Mines de 
Métaux art.4 

Rejet de l'effluent  (rejet d'effluent > 
50 m3/j, présence de poissons) 

Avis, autorisation 

Pêches et 
Océans Canada, 
Ministère de 
l'Environnement 
du Canada 
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3-1b Composition initiale du comité 





 

 

 

PARTIES PRENANTES 

COMITÉ D’ACCOMPAGNEMENT DU PROJET DE MINIER  

DE NOUVEAU MONDE GRAPHITE  
 

 

OBJECTIF, RÔLE, MANDAT, COMPOSITION ET FONCTIONNEMENT 
 

Nouveau Monde Graphite souhaite mettre en place un comité des parties prenantes afin de 

l’assister dans le développement du projet de la mine de graphite de Nouveau Monde 

Graphite (NMG) à Saint-Michel-des-Saints, notamment en ce qui concerne le respect du milieu 

d’accueil, les impacts environnementaux et les retombées économiques régionales. Ce comité 

devrait également permettre d’établir une communication ouverte entre les principales parties 

prenantes du projet et l’équipe de Nouveau Monde Graphite. 

 

Objectif du comité : 
Favoriser l’implication de la communauté locale dans l’ensemble du projet de mine de 

graphite.  

 

Rôle du comité: 
• Assister le développement du projet de la mine de graphite de NMG en Haute-

Matawinie, notamment en ce qui concerne: 

→ le respect du milieu d’accueil 

→ les impacts environnementaux  

→ les retombées économiques régionales. 
 

• Faciliter la mise en place d’une communication ouverte entre les principales parties 

prenantes du projet et l’équipe de Nouveau Monde Graphite. 

 

Mandat 

• Favoriser le partage des savoir-faire locaux et des connaissances scientifiques entre le 

milieu local, NMG et les experts indépendants et anticiper les enjeux; 

• Prendre acte des différentes propositions, analyses et études présentées par NMG au 

cours des rencontres du comité et formuler des recommandations à l’égard de celles-ci; 

• Valider le choix des activités et des processus mis en place par NMG afin de favoriser les 

retombées et de minimiser les impacts tant au niveau social qu’environnemental; 

• Veiller au respect des engagements environnementaux, sociaux et économiques de 

NMG; 

• Favoriser le respect et l’insertion du projet de NMG dans la vision de développement 

régional; 

• Optimiser les retombées positives du projet pour la communauté locale;  

• Servir de lieux de rencontres et d’échanges pour favoriser la concertation entre les 

intervenants locaux et NMG. 
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FONCTIONNEMENT 
 

Fréquence et horaire des rencontres  

Le comité d’accompagnement se rencontre 4 fois par année, ou au besoin. 

Les rencontres auront lieu normalement en soirée afin que tous les membres puissent participer. 

 

Frais de déplacement et jetons de présence 

NMG rembourse les frais de déplacement (0,54 $ le km) pour les membres qui le souhaitent 

avec présentation d’une pièce justificative. 

NMG distribuera des jetons de présence de 75 $ pour les membres citoyens et d’organismes à 

but non lucratif qui assistent aux rencontres. 

 

Quorum et prise de décision 

Les décisions seront prises à la majorité des voix présentes. 

Le quorum est fixé à 50 % des membres + 1, soit 8 membres. 

 

Animation, secrétariat et comptes-rendus 

NMG anime la rencontre et assure la prise de notes. 

Les comptes-rendus des rencontres sont rédigés par NMG dans les 15 jours ouvrables suivant la 

rencontre.  

Ils seront à la suite soumis aux membres du comité pour transmettre ses commentaires et 

suggestions. 

Les comptes-rendus seront publiés sur le site internet de NMG à la suite de son adoption.  

 

Recommandations du comité 

Les recommandations du comité d’accompagnement seront inscrites au compte-rendu de la 

rencontre. 

Advenant que les membres du comité souhaitent obtenir une période de réflexion ou encore 

modifier la recommandation inscrite au compte-rendu, ils auront une période limitée, pouvant 

être aussi courte que 7 jours, pour communiquer cette modification par courriel à NMG.  

NMG informera les membres du comité des délais accordés lorsque cela s’avère nécessaire. 

À la demande du comité, NMG mettra en place des mécanismes pour soutenir le comité dans 

la prise de décision. 

 

Confidentialité 

Considérant qu’ils recevront des informations privilégiées et que NMG est soumis à certaines 

règles, notamment celles qui régulent les marchés financiers, les membres du comité 

d’accompagnement s’engagent à respecter la confidentialité des informations qui leur seront 

transmises.  

Une entente de confidentialité sera signée par chacun des membres, lorsque cela s’avèrera 

nécessaire. 
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COMPOSITION 
Le comité est animé par 2 membres de l’équipe de Nouveau Monde Graphite, ainsi que 15 

représentants de la communauté selon les modalités suivantes :  

o 2 Représentants de la MRC de Matawinie  

o 1 Représentant du conseil de la Nation Atikamekw  

o 1 Représentant de la municipalité de Saint-Michel-des-Saints 

o 1 Représentant de la municipalité de Saint-Zénon 

o 1 Représentant de la Chambre de commerce de la Haute-Matawinie 

o 1 Représentant du domaine récréotouristique 

o 2 Représentants d’organismes environnementaux 

o 1 Représentant du conseil des Atikamekw de Manawan 

o 1 Représentant de groupe d’intérêt en lien avec les enjeux du projet 

o 4 citoyens (2 citoyens de Saint-Michel-des-Saints, 1 de Saint-Zénon, 1 Manawan) 

 

• La composition du comité peut évoluer selon les étapes du projet et en fonction de la 

nature des enjeux. 

• Idéalement, les membres sont indépendants c’est-à-dire qu’ils n’ont pas, de manière 

directe ou indirecte, des relations ou des intérêts de nature financière ou commerciale 

avec Nouveau Monde Graphite. 

• Les représentants des organisations peuvent changer advenant un roulement de 

personnel. 

• Selon les discussions et les enjeux, des personnes-ressources peuvent être ajoutées et des 

sous-comités pourraient être formés. 





 
 

 

 

 

Membres du comité d’accompagnement  

2017-2018 

Composition du comité d’accompagnement 

Nom Secteur 

Pierre Boucher Conseil de la Nation Atikamekw de Manawan 

Réjean Gouin Municipalité de Saint-Michel-des-Saints 

Julie Martin Municipalité de Saint-Zénon 

France Chapdelaine Chambre de commerce de la Haute-Matawinie 

Jérôme Cyr et/ou Édith Gravel MRC de Matawinie 

Carl Lacouvée Domaine récréotouristique 

Hélène Riberdy Organisme environnemental (CRE-Lanaudière) 

À déterminer Groupe d’intérêts en lien avec le projet (COPH) 

À déterminer Groupe d’intérêts en lien avec le projet (COPH) 

À déterminer Secteur de la santé publique 

Céline Racine Citoyen 1- Saint-Michel-des-Saints 

Louis-David Coutu Citoyen 2- Saint-Michel-des-Saints 

Pierre Allard Citoyen 3- Saint-Zénon 

Kevin Dubé Citoyen 4- Manawan 

 

Le comité d’accompagnement est animé par 2 ressources de Nouveau 

Monde Graphite :  

Frédéric Gauthier, Directeur environnement et développement durable 

Isabelle Levasseur, Responsable des relations à la communauté 
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PROTOCOLE D’ACQUISITION 
MISE À JOUR – 19 FÉVRIER 2019 

 
 
Dès janvier 2018, Nouveau Monde Graphite Inc. a mis en place et diffusé son protocole 
d’acquisition (Protocole) des propriétés pour la période de pré-développement de son 
projet minier. Le Protocole est joint à l’annexe A ci-jointe. 
 
Rappelons que l’objectif de ce Protocole est de permettre aux propriétaires dont les 
propriétés sont situées dans le périmètre de 1 kilomètre autour de la fosse du projet 
Matawinie et de la zone ouest du bloc Tony (Zone d’acquisition) de vendre leur 
propriété à Nouveau Monde. Ce protocole sert donc d’accise pour établir des modalités 
d’acquisition.  
 
La Zone d’acquisition inclut 12 propriétés situées au Lac aux pierres1, 27 propriétés 
situées au domaine Lagrange2 et de 2 terres à bois. La Zone d’acquisition actuelle est 
démontrée au plan joint à l’annexe B ci-jointe. 
 
Étant donné la proximité du Lac aux pierres à la fosse et aux installations projetées de 
Nouveau Monde, l’acquisition des propriétés situées au Lac aux pierres a été priorisée. 
 
Nous résumons ci-après les modalités du Protocole visant l’acquisition des propriétés. 
 

Propriétés du Lac aux pierres 
 
Les modalités visant la valeur et l’acquisition des 12 propriétés (avec baux de 
villégiature) situées au Lac aux pierres sont les suivantes: 
 

1. Nouveau Monde retient les services d’une firme d’évaluateurs agrées afin de 
procéder aux évaluations des propriétés en fonction de deux valeurs soient:  

                                                           
1
Le Protocole mentionne 13 propriétés au Lac aux pierres. Par ailleurs, selon le plan réalisé par Sylvain 

Lebel, arpenteur-géomètre (14 février 2019) comme référence cadastrale et selon les inscriptions au rôle 
d’évaluation municipale, il y a plutôt 12 propriétés (baux de villégiature) au Lac aux pierres.  
 
2
 Dans le Protocole il y a 24 propriétés situées au domaine Lagrange. Par ailleurs, suite à la publication de 

son étude de faisabilité indiquant que la fosse est légèrement plus grande que celle indiquée dans son 
étude de préfaisabilité, Nouveau Monde a ajouté 3 propriétés au domaine Lagrange, lesquelles font 
maintenant partie de la Zone d’acquisition. La délimitation est basée selon le plan réalisé par Sylvain 
Lebel, arpenteur-géomètre (14 février 2019) comme référence cadastrale et selon les inscriptions au rôle 
d’évaluation municipale. 
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a. La valeur marchande : représente le prix sincère le plus probable de la 

vente réelle ou présumée de la propriété, à une date donnée, sur un 
marché libre et ouvert à la concurrence.   

b. La valeur au propriétaire : la valeur de la propriété selon son propriétaire-
utilisateur.  Cette valeur dépasse généralement la valeur marchande car 
elle intègre une valeur particulière pour le propriétaire. Cette valeur au 
propriétaire a été offerte aux propriétaires du Lac aux pierres puisque 
celles-ci sont rapprochées des activités projetées de Nouveau Monde. 
 

2. Les propriétaires ont ensuite l’opportunité de retenir les services d’un évaluateur 
de leur choix afin d’effectuer leur propre évaluation de la valeur marchande et 
de la valeur aux propriétaires de leur propriété.   Une partie du montant 
défrayée par le propriétaire est remboursé par Nouveau Monde, tel qu’indiqué 
au Protocole. 
 

3. À la suite de ces évaluations, un processus de dialogue constructif entre les 
parties s’amorce afin d’obtenir une entente satisfaisante pour les parties qui soit 
respectueuse des modalités du Protocole.  
 

En date du 19 février 2019, 6 propriétés ont été acquises par Nouveau Monde en vertu 
de ces modalités et 6 autres propriétés sont en cours de processus d’acquisition.    
 

Propriétés du domaine Lagrange 
 
Les mêmes modalités ci-haut décrites sont utilisées pour l’acquisition des propriétés du 
domaine Lagrange, sous réserve que la valeur au propriétaire n’est pas utilisée puisque 
les propriétés du domaine Lagrange sont moins impactées par les activités de Nouveau 
Monde puisqu’elles sont situées à une plus grande distance des installations de 
Nouveau Monde. 
 
En date du 19 février 2019, 2 propriétés situées au domaine Lagrange ont été acquises 
en vertu des modalités du Protocole, 4 propriétés sont en cours de processus 
d’acquisition, 1 propriété fait l’objet d’une entente (une promesse d’achat) avec le 
propriétaire et les 20 propriétés restantes n’ont encore fait l’objet d’aucune démarche 
auprès des propriétaires.   
 

Terres à bois - Lots 51 et 52 
 
Les lots 51 et 52 situés dans la Zone d’acquisition ne possèdent aucun bâtiment et sont 
considérés comme des terres à bois.  Selon le plan d’arpentage de Sylvain Lebel, 
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arpenteur-géomètre (14 février 2019), la fosse projetée empiète sur une partie du lot 52 
pour une superficie d’environ 1100 mètres carrés.   
 
En date du 19 février 2019, l’acquisition des lots 51 et 52 est en cours de processus 
d’acquisition. 
 
Nouveau Monde poursuit ses démarches afin d’acheter les propriétés des propriétaires 
désirant vendre à Nouveau Monde situées au Lac aux pierres, au domaine Lagrange 
ainsi que les lots 51 et 52 qui sont identifiées au plan joint à l’Annexe B et ce, avant le 
début des travaux de construction des installations. 
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Annexe A 
Protocole d’acquisition 
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OBJECTIFS

Encadrer, dans un souci d’équité et de transparence, les transactions liées à notre 
engagement d’offrir la possibilité aux propriétaires, situés dans « zone d’acquisition 
préventive », de vendre leur propriété à Nouveau Monde Graphite, dès la phase de 
pré-développement du projet.

Garantir aux propriétaires ne faisant pas partie de la zone d’acquisition préventive 
que, s’ils ont à subir des troubles de voisinage liés aux activités de Nouveau Monde 
Graphite, ils pourront se prévaloir des modalités prévues dans le prochain protocole 
d’acquisition, dont le contenu sera défini dans le cadre de l’étude d’impact.

PHASE DE PRÉ-DÉVELOPPEMENT

Nouveau Monde Graphite s’engage à permettre aux propriétaires situés dans la 
zone acquisition préventive de vendre leur propriété dès la phase de 
prédéveloppement du projet. Cette phase de pré-développement commence dès la 
mise en oeuvre de ce présent protocole et s’échelonne jusqu’à l’obtention :

-  du décret gouvernemental

-  des principaux permis permettant la construction et l’opération de la mine

-  du financement principal permettant la construction et la mise en opération 
 de la mine.

)( 

)( 

)( 

à , - -~ - . ,.., ~ • F --
. __ ,___ . .. - .. - - -.. ~--M' .. ~ -~ - ~,:.. - , , .· 

' ,, 1 I •. t ' '. -~ -... ~ ' 
. ' ': . ~ • ,. : ' .. ' - . . :· .,, • . . ,' ', 1t' * 



DÉLIMITATION DE LA ZONE D’ACQUISITION
La zone d'acquisition préventive correspond à la distance de 1 km autour de la fosse projeté telle 
que définie dans la phase de pré-développement du projet (voir annexe 1).

Dans le cas où un terrain est en partie dans cette zone, celui-ci sera considéré faire partie de la 
zone d’acquisition préventive.

Bien que la zone d’acquisition préventive soit présentement définie, au cours du développement 
du projet minier, des études requises en phase de développement tel que l’étude d’impact 
environnemental et social seront réalisées afin d’identifier et mesurer les impacts indésirables des 
opérations (bruits, poussières et vibrations). Advenant la présence d’impacts indésirable audelà de 
la zone d’acquisition préventive définie par la distance de 1 km de la fosse projetée, celle-ci 
pourrait être modifiée afin de mieux refléter les résultats des obtenus par l’étude d’impacts. À cet 
effet, un deuxième tracé de la zone d’acquisition préventive sera émis.

DÉFINITIONS DE VALEUR MARCHANDE ET DE VALEUR AU PROPRIÉTAIRE
Selon les normes de pratique de l’Ordre des évaluateurs agréés du Québec, et dans le cadre de 
ce protocole.

On entend par la valeur marchande le prix sincère le plus probable de la vente réelle ou 
présumée d’un immeuble, à une date donnée, sur un marché libre et ouvert à la concurrence et 
répondant aux conditions suivantes :

·  Les parties sont bien informées ou bien avisées de l’utilisation la plus probable de l’immeuble;

· L’immeuble a été mis en vente pendant une période de temps suffisante, compte tenu de sa 
 nature, de l’importance du prix et de la situation économique;

· Le paiement est exprimé en argent comptant (dollars canadiens) ou équivalent à de 
 l’argent comptant;

·  Le prix de vente doit faire abstraction de toute considération étrangère à l’immeuble lui-même 
 et doit représenter la vraie considération épurée de l’impact des mesures incitatives, de conditions 
 et de financement avantageux.

La valeur au propriétaire est la valeur d’un bien ou d’un droit pour son propriétaire-utilisateur. Il 
s’agit d’une valeur qui dépasse généralement la valeur marchande, dans la mesure où elle 
contient cette dernière, plus une valeur particulière pour le propriétaire-utilisateur.
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On parlera généralement de valeur au propriétaire lorsque cette valeur peut être un avantage 
économique particulier au propriétaire, tenant compte des conditions suivantes :

·  Cet avantage découle d’une utilisation factuelle; 
·  Il est propre au propriétaire-utilisateur;

·  Il ne se retrouve pas dans les éléments de valeur déjà calculés

MODALITÉS D’ACQUISITIONS
PROPRIÉTÉS DU LAC AUX PIERRES
Sont visés par le présent protocole les 13 terrains et bâtiments situés dans la zone délimitée autour 
du lac aux Pierres (voir carte annexe 2).

SÉQUENCE D’ACQUISITION DU LAC AUX PIERRES

La première étape est du procéder à l’évaluation des propriétés. Pour débuter le processus 
d’évaluation de leur propriété, les riverains doivent signifier auprès de Nouveau Monde Graphite 
leur intention de vendre leur propriété ou leur terrain par lettre ou courriel d’intention selon les 
principes exposés dans le présent protocole (Voir annexe 3).

MÉTHODOLOGIE D’ÉVALUATION

Nouveau Monde Graphite retiendra les services d’une firme d’évaluateurs agréés afin de 
procéder aux évaluations des propriétés et des terrains situés dans la section du lac aux Pierres.
Sauf selon avis ou indications contraires des propriétaires concernés, deux (2) évaluations sont 
prévues au processus afin de permettre aux propriétaires une base de comparaison:

·  Valeur marchande

·  Valeur au propriétaire

N.B. La valeur au propriétaire est offerte pour l’acquisition des propriétés situées autour du lac aux 
Pierres étant donné que ces propriétés sont plus rapprochées des activités projetées par Nouveau 
Monde Graphite. Les évaluations seront présentées au propriétaire concerné lors d’une rencontre 
individuelle. Parallèlement à ce processus, le propriétaire concerné peut, s’il le désire, procéder 
lui-même aux évaluations (valeur marchande et valeur au propriétaire) de sa propriété  ou son terrain 
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en retenant les services d’un évaluateur agréé de son choix. Les frais de ces évaluations seront 
remboursés, jusqu’à concurrence des montants détaillés dans le présent protocole, ainsi que sur 
présentation de pièces justificatives et sur livraison d’une copie du rapport d’évaluation.

FRAIS REMBOURSÉS

Afin de permettre aux propriétaires de procéder à la réalisation d’une évaluation indépendante 
de leur propriété (valeur marchande et valeur de convenance et/ou au propriétaire), Nouveau 
Monde Graphite s’engage à rembourser les frais encourus par le propriétaire sur présentation de 
pièces justificatives et sur livraison d’une copie du rapport d’évaluation, jusqu’à concurrence des 
montants suivants :

·  560.00$ + taxes; pour un terrain avec bâtiment résidentiel.

·  475.00$ + taxes; pour un terrain sans bâtiment résidentiel.

VERS UNE ENTENTE CONSENSUELLE

Une fois les évaluations complétées par les deux parties, un processus de dialogue constructif est 
amorcé afin de converger vers une entente satisfaisante pour les parties.

PROPRIÉTÉS DU DOMAINE LAGRANGE

Sont visés par le présent protocole, les propriétés du Domaine Lagrange, avec ou sans bâtiment, 
situées, en totalité ou en partie, dans la zone d’acquisition préventive. (Voir carte en annexe 4).

SÉQUENCE D’ACQUISITION DOMAINE LAGRANGE

La première étape est de procéder à l’évaluation de la valeur marchande des propriétés.

Pour débuter le processus d’évaluation de leur propriété, les propriétaires du Domaine Lagrange 
concernés par le présent protocole doivent signifier auprès de Nouveau Monde Graphite leur 
intention de vendre leur propriété ou leur terrain par lettre ou courriel d’intention selon les principes 
exposés dans le présent protocole. (Voir annexe 3).
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MÉTHODOLOGIE D’ÉVALUATION

Nouveau Monde Graphite retiendra les services d’une firme d’évaluateurs agréés afin de 
procéder à l’évaluation à la valeur marchande des propriétés et des terrains situés dans la zone 
qu’acquisition préventive.

L’évaluation sera présentée au propriétaire concerné par Nouveau Monde Graphite lors d’une 
rencontre individuelle.

Parallèlement à ce processus, le propriétaire peut, s’il le désire, réaliser l’évaluation à valeur 
marchande de sa propriété ou de son terrain en retenant les services d’un évaluateur agrée de 
son choix. Les frais de cette évaluation seront remboursés, jusqu’à concurrence des montants 
détaillés dans ce présent protocole, ainsi que sur présentation de pièces justificatives et sur 
livraison d’une copie du rapport d’évaluation.

FRAIS REMBOURSÉS

Afin de permettre aux propriétaires de procéder à la réalisation d’une évaluation indépendante 
de la valeur marchande de leur propriété, Nouveau Monde Graphite s’engage à rembourser les 
frais encourus par le propriétaire sur présentation de pièces justificatives et sur livraison d’une 
copie du rapport d’évaluation, jusqu’à concurrence des montants suivants :

·  560.00$ + taxes; pour un terrain avec bâtiment résidentiel.

·  475.00$ + taxes; pour un terrain sans bâtiment résidentiel.

VERS UNE ENTENTE CONSENSUELLE

Une fois les évaluations complétées par les deux parties, un processus de dialogue constructif est 
amorcé afin de converger vers une entente satisfaisante pour toutes les parties.
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AUTRES MODALITÉS
ENTENTE PARTICULIÈRE

En complément des modalités d’acquisitions citées dans le présent protocole, des ententes 
particulières peuvent être conclues entre les propriétaires concernés et Nouveau Monde Graphite. 
Par exemple, pour un propriétaire qui souhaiterait demeurer dans sa propriété jusqu’au moment 
de l’exploitation des activités minières, ce dernier pourrait convenir d’une entente particulière telle
qu’une entente de droit d’usage, dont les modalités de durée, d’avantages et de responsabilités, 
reste à définir entre les parties et à être circonscrits dans une entente particulière.

TRANSFÉRABILITÉ DES DROITS ET OBLIGATIONS LA QUALIFICATION DES PROPRIÉTAIRES

Les modalités prévues au présent protocole d’acquisition sont applicables à tout propriétaire actuel 
ou futur d’une propriété situé dans la zone d’acquisition préventive sans qu’il soit nécessaire 
d’obtenir le consentement préalable de Nouveau Monde Graphite. 

Toutefois, Nouveau Monde Graphite se réserve le droit de prévoir dans un acte subséquent de 
vente d’une propriété visée par le présent protocole dont il serait devenu propriétaire que si le 
vendeur est Nouveau Monde Graphite et que l’achat est fait en toute connaissance de cause et 
signifié dans l’acte de vente, le présent protocole est non-applicable.

RÉSOLUTION DE DIFFÉREND

Nouveau Monde Graphite souhaite que l’acquisition des propriétés dans la zone d’acquisition 
préventive se déploie dans un contexte harmonieux et empreint de bonne foi de la part de tous 
les intervenants à toutes les étapes de la démarche. C’est-à-dire : lors des discussions entourant 
les conditions d’acquisition et/ou une fois l’entente signée concernant l’application des 
engagements pris par les parties dans l’entente contractuelle.

Dans l’éventualité d’un désaccord entre les parties à l’une étape ou l’autre, les parties conviennent 
de se soumettre à un processus de médiation et de conciliation pour faciliter la poursuite du 
dialogue et guider les parties vers des pistes de solution. La sélection du (des) médiateur(s) se fera 
d’un commun accord entre les parties parmi les médiateurs inscrits au registre de l’IMAQ (Institut 
de médiation et d’arbitrage du Québec).
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DEMANDE D’INFORMATION ET RESPONSABLE
DE L’APPLICATION DU PROTOCOLE

Isabelle Levasseur, responsable des relations à la communauté
Tél. : 450 757-8905
ilevasseur@nouveaumonde.ca

331, rue Brassard
Saint-Michel-des-Saints
Québec  J0K 3B0
www.nouveaumonde.ca

PÉRIODE D’APPLICATION DU PROTOCOLE

Le présent protocole prend effet dès 
maintenant. Un deuxième protocole 
d’acquisition et de compensation sera 
émis à la suite des résultats de l’étude 
d’impact. La date d’application du 
deuxième protocole débutera à 
l’obtention du décret gouvernemental, à 
l’obtention des principaux permis 
permettant la construction et l’opération 
de la mine.
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Annexe B  
Plan démontrant la zone d’acquisition  
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Annexe 3-3 
Synthèse des consultations avec les propriétaires (résidents et villégiateurs) 
situés dans la zone d'étude restreinte 





SYNTHÈSE DES CONSULTATIONS AVEC LES 
PROPRIÉTAIRES (RÉSIDENTS ET VILLÉGIATEURS) 

SITUÉS DANS LA ZONE D’ÉTUDE RESTREINTE 
Janvier 2019 

----------------------------------------------------------------------------------------- 

Échantillon et répondants 

Lors des activités de consultations, les plus proches utilisateurs du territoire situés en périphérie 
du projet, certains ont manifesté des inquiétudes face au projet étant donné la proximité de leur 
propriété, alors que d’autres y voyaient des aspects positifs. Pour la plupart d’entre eux, le choix 
de s’établir dans ce milieu n’a pas été fait en considérant qu’une mine pourrait s’établir à 
proximité. Au-delà des exigences réglementaires que devra satisfaire le projet Matawinie, 
l’implantation d’une mine à cet endroit est de nature à modifier le voisinage actuel, leur qualité 
de vie et leur relation avec le territoire.  

C’est pourquoi un effort particulier de consultation des propriétaires de terrains ou de résidences 
situés en périphérie du projet a été réalisé par SNC-Lavalin dans le cadre de la préparation de 
l’ÉIES et en l’absence de NMG. L’objectif était de documenter, au moyen d’entretiens 
téléphoniques ou en personne, les effets anticipés sur leur milieu de vie et les effets de nature 
psychosociaux. Cette démarche s’est déroulée entre décembre 2018 et janvier 2019. 

L’échantillonnage de départ incluait 40 propriétés localisées au pourtour de la future fosse du 
projet et correspondant approximativement à la zone d’étude restreinte. Il comprenait des 
propriétés des lieux suivants :  

 Chemin Matawin (pour les enjeux relatifs à la circulation, entre autres); 
 Chemin des Cyprès et Lac du Brochet (pour les enjeux relatifs au paysage); 
 Des propriétés situées dans le rayon de 1 km au lac aux pierres (toutes) et au Domaine 

Lagrange (une sélection aléatoire) (enjeu de la proximité et les effets qui en découlent, et qui 
sont éligibles au protocole d’acquisition de NMG); 

 Des propriétés du Domaine Lagrange, situées à l’extérieur du rayon de 1 km 
(préoccupations générales). 

L’identification de ces propriétés tenait compte des résultats de différentes modélisations 
(émissions atmosphériques, bruit, eau souterraine, paysage) réalisées dans le contexte de 
l’ÉIES et des informations relatives à d’autres enjeux, notamment la circulation. Cela permettait 
d’englober la « zone d’acquisition volontaire » de 1 km autour de la fosse projetée; c’est-à-dire le 
périmètre à l’intérieur duquel s’applique le protocole d’acquisition de NMG (voir section 3.4.2.4 
du rapport principal). 

L’échantillonnage initial des 40 propriétés reflétait ainsi diverses situations possibles : 
villégiateurs ou résidents, terrains ou chalet, pouvant participer au programme d’acquisition 
préventive ou non, etc. 

  



Sur le total de 40 propriétaires :  

 5 (12 %) propriétaires n’ont pu être rejoints en raison de coordonnées manquantes ou 
erronées, ou parce qu’il n’était pas possible de laisser un message; 

 4 (10 %) propriétaires rejoints n’ont pas retourné nos appels après deux messages vocaux; 
 3 (7 %) propriétaires ont refusé de participer parce qu’ils ne se sentaient pas concernés : 

pour un, la résidence était à vendre pour des raisons personnelles n’ayant rien à voir avec le 
projet; pour l’autre, la propriété avait été vendue récemment aussi pour des raisons 
personnelles; le troisième a indiqué préférer ne pas participer parce qu’une entente était en 
cours; 

 1 (2 %) propriétaire n’a pas été contacté car il avait déjà signifié son désir de ne pas recevoir 
d’appel à ce sujet, jugeant le sujet trop sensible; 

 27 (soit 67 % de l’échantillon de départ) ont été rejoints via 25 entrevues téléphoniques et 
une en personne qui regroupait 2 propriétaires.   

Notons que tous les entretiens se sont déroulés sous le sceau de la confidentialité des propos. 
NMG n’a pas reçu de compte-rendu des entretiens, et les informations sont présentées de 
manière à ne pas pouvoir les relier à leurs auteurs.   

Aucun propriétaire rejoint n’a refusé de participer à l’entretien en raison d’une perception 
négative du projet, mais il est possible que ce soit le cas pour une partie ou pour la totalité des 5 
propriétaires n’ayant pas retourné nos appels.   

Excluant les propriétaires qui n’ont pu être rejoints en raison de coordonnées manquantes ou 
qui avaient vendu ou étaient en processus de vendre leur propriété pour des raisons 
personnelles (nb=6), le taux d’acceptation de participation aux entrevues s’est élevé à 83 %.   

Aussi, les propriétés des 27 résidents et villégiateurs étaient situés aux endroits suivants :  

 4 sur le chemin Matawin (tous des résidents de Saint-Michel-des-Saints, dont deux 
propriétaires de terrain);  

 3 sur le chemin des Cyprès (tous des résidents de Saint-Michel-des-Saints);  
 0 au lac du Brochet (n’a pu rejoindre personne); 
 9 au lac aux Pierres (tous des villégiateurs, 5 sont des propriétaires de terrain, 2 de chalets); 
 7 au Domaine Lagrange, dans le rayon de 1 km (tous des villégiateurs, 1 propriétaire de 

terrains et 6 chalets); 
 4 au Domaine Lagrange, situés à l’extérieur du rayon de 1 km (1 résident de Saint-Michel-

des-Saints propriétaire d’une résidence, 3 villégiateurs propriétaires de chalet). 

Au total, l’échantillon contenait 19 villégiateurs (70 %), et 8 résidents (30 %) de Saint-Michel-
des-Saints. Des 27 participants, 10 se sont dits contre le projet (37 %), 3 avaient une position 
neutre (11 %), et 14 étaient pour le projet (51 %). Dans la catégorie des villégiateurs (nb=19), 
37 % étaient pour le projet, 10 % étaient neutres, et à 53 % contre le projet. Le tableau 1 ci-
dessous résume ces informations.  



Tableau 1 Opinion du projet des participants 

Opinion du projet Résidents Villégiateurs % de total 

Pour 7 (88 %) 7 (37 %) 51 % 

Contre 0 10 (53 %) 37 % 

Neutre 1 (12 %) 2 (10 %) 11 % 

Total 8 19 27 
 
On observe qu’au lac aux Pierres, 4 des 5 propriétaires de terrain (bail de villégiature) avaient 
vendu leur terrain à NMG et avaient globalement une perception positive du projet, un seul 
ayant exprimé ne pas être convaincu d’avoir obtenu un prix juste pour son terrain. Trois d’entre 
eux ont même affirmé que la vente de leur terrain était positive. Le cinquième propriétaire de 
terrain et les propriétaires de chalet au lac aux Pierre, qui n’avaient pas encore d’entente avec 
NMG concernant l’acquisition, vivaient la situation négativement.  

Pour le Domaine Lagrange, dans le rayon de 1 km de la fosse, 2 propriétaires avaient une 
position neutre, 2 étaient pour le projet, et 3 étaient contre le projet. À l’extérieur du rayon de 1 
km et toujours dans le Domaine Lagrange, 3 sur 4 des propriétaires consultés étaient contre le 
projet, et 1 était en faveur. Notons également que ceux qui avaient déjà conclu une entente avec 
NMG concernant la vente de leur propriété étaient généralement en faveur du projet.    

Les enjeux, préoccupations, et attentes énoncés par les participants dans le cadre de cette 
démarche ciblée auprès des propriétaires (résidents, villégiateurs ou terrains vacants) ont été 
intégrés à l’évaluation des effets sur le milieu humain, notamment les effets de nature 
psychosociaux et sur la qualité de vie. Le chapitre 3 du rapport principal comprend un bilan 
anonyme et dépersonnalisé des résultats obtenus auprès des participants, principalement en ce 
qui concerne les effets vécus ou anticipés.  

Enjeux, préoccupation et attentes soulevés ainsi que les aspects positifs 

D’emblée, il est important de préciser que les situations vécues par les 27 participants qui ont 
accepté de participer aux entretiens présentaient une grande variabilité. Non seulement la 
situation géographique par rapport au projet jouait un rôle dans leur perception du projet, mais 
également leurs aspirations et projets futurs, leur engagement versus les enjeux 
environnementaux, leur attachement au territoire, et leur situation personnelle et familiale 
actuelle, pour n’en nommer que quelques-uns.  

Il faut également garder en tête que le fait de voir le projet positivement peut quand même 
s’accompagner de quelques préoccupations, et que de vivre négativement des impacts directs 
de l’implantation du projet n’empêche pas certaines personnes d’y voir des aspects positifs pour 
la Haute-Matawinie.  

Le principal aspect positif anticipé du projet est la vitalité économique qu’il devrait générer à 
travers les emplois et les contrats aux entreprises locales. Certains participants ont indiqué que 
le projet aidera au maintien des familles dans la région, et que cela pourrait jouer positivement 
sur la valeur des propriétés car il y a actuellement de nombreuses maisons à vendre.    



Une résidente de longue date de Saint-Michel-des-Saints a également fait état d’une situation 
en évolution dans la région. Celle-ci a indiqué qu’avant même la construction du projet de 
démonstration, il devient de plus en plus difficile d’être tranquille, en raison des activités 
forestières qui génèrent du camionnage (et donc du bruit et de la poussière) et de l’industrie 
touristique et des villégiateurs, notamment l’engouement pour le quad et la motoneige qui font 
également du bruit. Notons que pour les résidents, le camionnage est un enjeu important, 
notamment parce qu’il y en a déjà beaucoup en raison des activités forestières.  

Il faut également prendre en considération que certains impacts négatifs vécus en raison de la 
proximité du projet ne sont pas des préoccupations auxquelles NMG peut nécessairement 
répondre. Si le protocole proactif d’acquisition des propriétés a pour objectif d’éviter que les 
propriétaires vivent les nuisances du projet et leur donne les moyens de se trouver un endroit 
équivalent ailleurs, cela n’empêche pas les déceptions et les frustrations face à la situation. En 
effet, aucune intervention de la compagnie ne peut pallier à l’attachement au territoire par des 
individus ou par toute une famille, à l’abandon de projets de retraite, ou à la peur de perdre au 
plan financier en relation à un lieu et à un projet de vie qui n’ont pas de prix à leurs yeux.  

Rayon de 1km autour de la fosse projetée 

Peu de résidents de Saint-Michel-des-Saints se situent dans le rayon de 1 km visé par le 
protocole d’acquisition des propriétés, et lorsque c’est le cas, il s’agit de terrains sur lesquels il 
n’y a pas de bâtiment. Le principal souci des propriétaires concernés était d’obtenir un juste prix 
pour les terrains, à défaut de quoi, ils les conserveraient, simplement. Dans ce cas précis, les 
négociations étaient abordées avec sérénité, puisqu’il n’y a pas de résidence sur ces terres. 
Toutefois, le sentiment d’appartenance était élevé, puisque ces terres appartenaient à des 
membres de la famille depuis plusieurs années.  

Pour certains propriétaires de terrains (baux de villégiature) du lac aux Pierres, la vente du 
terrain était assez libératrice. Sur les 6 propriétaires de terrain consultés, 3 se sont dits satisfaits 
du processus de vente, et même contents d’avoir vendu. Ils trouvaient que le projet était positif 
pour la région. Un a indiqué qu’au moment de la vente, il n’avait pas pu s’impliquer dans le 
processus autant qu’il aurait voulu pour des raisons personnelles, et reste un peu déçu du prix 
obtenu. Par contre, il indique être satisfait d’avoir vendu et trouver que le projet est positif pour la 
région. Un autre s’est dit extrêmement fâché de la situation, puisqu’il avait fait faire des plans 
pour construire un chalet avec l’intention d’en profiter avant et pendant sa retraite. Un seul 
propriétaire de terrain n’avait pas entamé de négociation et ne vivait pas de stress associé à 
cette situation.  

Pour les onze propriétaires de chalets consultés (lac aux Pierres et Domaine Lagrange), 3 ont 
décrit une situation positive, 7 vivent une situation négative, et un vit une situation difficile tout en 
étant favorable au projet. Mentionnons que pour les propriétaires situés au lac aux Pierres, les 
chalets sont situés sur des baux de villégiature obtenus par tirage au sort du gouvernement du 
Québec. Les effets psychosociaux négatifs exprimés inclus :  

 Abandon d’un projet de retraite impliquant plusieurs membres de la famille. 
 Crainte de perte financière considérant : le coût de la vie au chalet était peu élevé, les 

investissements mis sur le chalet en soi, ou pour les équipements sanitaires, panneaux 
solaires, électricité, et autres infrastructures permettant d’occuper le chalet de manière 
confortable, et le coût de retrouver un lieu équivalent, notamment pour les chalets situés 
près d’un lac, etc. Certains avaient investi également beaucoup de temps dans la 



construction de leur chalet, temps qui ne sera pas comptabilisé dans une transaction 
financière.  

 Perte d’un lieu valorisé, associé à la tranquillité et aux activités récréotouristiques. 
 Perte au plan affectif : attachement de tous les membres de la famille (incluant les enfants et 

les petits enfants) suite à une fréquentation de longue date ou de plans d’avenir. 
 Inquiétudes face aux effets négatifs au plan environnemental. Le fait que le projet s’insère 

dans un milieu naturel, entre le Mont-Tremblant et le réservoir Taureau, deux endroits de 
prédilection pour observer la nature et la préservation de celle-ci a été soulevé.  

Ces propriétaires en sont à des étapes variables de négociation avec NMG dans le cadre du 
protocole d’acquisition. Plusieurs d’entre eux sont convaincus que le projet ira de l’avant de 
toute façon, et 2 familles ont joint les groupes d’opposants au projet. D’autres ont dit préférer 
attendre la décision du gouvernement par rapport au projet avant de conclure la vente de leur 
propriété.  

Notons également que le processus de négociation et de vente a été identifié comme étant en 
soi une source d’anxiété. Certains ont reçu des évaluations qu’ils jugent trop basses, et pour 
plusieurs, beaucoup de temps (plus d’un an, dans certains cas près de 2 ans) s’est écoulé 
depuis l’évaluation, et les négociations n’ont pas avancé depuis. Cette situation est stressante, 
et le fait de ne pas avoir de nouvelles du promoteur ne fait qu’ajouter qu’à l’incertitude vécue.  

L’aspect financier, c’est-à-dire la crainte de ne pas obtenir un prix juste, ou un prix qui 
permettrait d’acquérir l’équivalent ailleurs a été nommée par tous.   

Par contre, tous les propriétaires de chalets consultés ont indiqué ne pas vouloir cohabiter avec 
le projet. Dans tous les cas, la nécessité de laisser aller le chalet et le projet auquel il était 
associé était vue négativement et était une source d’émotions négatives et d’anxiété.  

Pour ceux pour qui la vente était perçue positivement (3 propriétaires), 1 a mentionné être 
extrêmement satisfait du montant de la vente. Un autre a mentionné que le projet apportera une 
grande vitalité économique dans la région et que les terrains et propriétés prendront de la 
valeur. Pour cette raison, il n’avait pas vendu son chalet. Un autre a trouvé la vente libératrice, 
et indique que le projet est positif pour la région.  

Propriétés situées à l’extérieur du rayon de 1 km, dans le Domaine Lagrange 

Pour leur part, les résidents et villégiateurs qui ne sont pas concernés par le protocole 
d’acquisition (à l’extérieur du rayon de 1 km, dans le Domaine Lagrange) vivaient également des 
frustrations et des effets négatifs. Non seulement ils sont contre le développement d’un projet 
minier dans la région, mais ils considèrent également que le rayon de 1 km établi pour le 
protocole d’acquisition n’est pas suffisant et constitue une injustice. La plupart ne veulent pas 
conserver leur chalet (à la base pour des raisons personnelles auxquelles vient s’ajouter la 
crainte de subir des nuisances liées au projet), et sont inquiets à savoir s’ils pourront vendre leur 
chalet à un juste prix, c’est-à-dire sans perdre d’argent dans le processus. Ils craignent que le 
projet ne fasse perdre de la valeur à leurs propriétés. Sur les 4 propriétaires consultés, 3 avaient 
des chalets et 1 une résidence. Ce résident était pour le projet malgré qu’il désirait vendre, 2 
étaient contre, et 1 personne était plutôt neutre, en autant qu’il puisse vendre sa résidence. En 
fait, la crainte principale qu’ils partageaient était en lien avec la dépréciation potentielle de la 
valeur de la propriété étant donné la présence de la mine. Notons que 3 sur 4 de ces 
propriétaires avaient déjà mis leur propriété en vente ou désirait vendre avant l’annonce du 



projet pour des raisons personnelles. Les inquiétudes étaient surtout de nature financière, et 
l’impossibilité de vendre au promoteur ajouter à l’insécurité, puisque beaucoup de maisons sont 
actuellement à vendre dans la région. Une préoccupation importante était aussi la perte de 
quiétude en raison des activités prévues par le projet.  

Certains ont clairement indiqué qu’ils étaient contre le projet, qu’ils doutaient de la bonne foi du 
promoteur quant à ses engagements corporatifs ou environnementaux.  

Le tableau 2 qui suit résume les principales préoccupations exprimées par les propriétaires 
consultés de terrains, de chalets ou de résidences. Tel que mentionné ci-dessus, NMG, ou 
n’importe quel promoteur de projet ne peut répondre à toutes les préoccupations ou effets 
négatifs vécus par les propriétaires qui sont situés à proximité du projet. Notons que les 
réponses de NMG à certaines de ces préoccupations se trouvent aux sections 3.4.6.5 (mesures 
intégrées à la conception) et 3.4.6.6 (réponses à d’autres préoccupations et enjeux soulevés 
lors des consultations) du rapport principal.  

Tableau 2 Sommaire des enjeux et des principales préoccupations énoncés par les 
participants aux entrevues 

Enjeux Principales préoccupations ou attentes 
Conservation de la qualité 
de l’atmosphère, lutte 
contre les changements 
climatiques et réduction 
des GES 

Résidents de Saint-Michel-des-Saints 
 Camionnage cause de la poussière. Privilégie que les trajets soient 

asphaltés. 
Villégiateurs et résidents non concernés par le protocole d’acquisition 
volontaire 
 Poussière causée par le camionnage. Il faudrait réduire la vitesse, et 

utiliser plus d’abat-poussière.  
Climat sonore Résidents de Saint-Michel-des-Saints 

 Bruit généré par le camionnage. 
Qualité de l’environnement 
et conservation des 
ressources en eau 

Résidents de Saint-Michel-des-Saints 
 Crainte par rapport à la contamination de l’eau des puits de surface et 

des puits artésiens. 
 Crainte que le dynamitage affecte la qualité de l’eau. 
Villégiateurs et résidents concernés par le protocole d’acquisition 
volontaire 
 Contamination environnementale des mines est documentée dans la 

littérature. 
 ll faut tenir compte du milieu – Réservoir Taureau et Mont-Tremblant – 2 

bijoux.  
 Risque de contamination par le dynamitage. 
 Contamination des puits de surface et des puits artésiens. 
Villégiateurs et résidents non concernés par le protocole d’acquisition 
volontaire 
 Chalet juste à l’extérieur du rayon de 1 km de la fosse (non-éligible au 

programme d’acquisition volontaire). Trouve déplorable et injuste que 
NMG n’offre pas de faire l’acquisition des propriétés pour ceux localisés 
juste à l’extérieur en bordure du rayon de 1 km de la fosse. 

 Risques de déversement de déchets toxiques.  
 Avec les travaux d’exploration réalisés au cours des années et le début 

de projet de démonstration, les dérangements ont fait baisser le nombre 
d’animaux présents dans le secteur du projet. Préserver les sources 
d’eau pour les risques de contamination. 



Enjeux Principales préoccupations ou attentes 
Développement 
socioéconomique 

Résidents de Saint-Michel-des-Saints 
 Crainte face à la dévaluation des propriétés.
 Crainte de ne pas être en mesure de vendre la propriété en raison des

nuisances générées par le projet.
 Incertitude quant au meilleur moment de vendre la propriété (avant ou

après le projet).
 Méfiance par rapport à l’évaluation de la propriété et insatisfaction par

rapport au prix proposé.
 Voit le projet Matawinie de manière positive pour les emplois et les

retombées locales. Crainte que la démarche des opposants au projet
nuisent à la réalisation du projet et à ses retombées pour le milieu.

Villégiateurs et résidents concernés par le protocole d’acquisition 
volontaire 
 Crainte que le coût de la vie associé à un autre chalet localisé ailleurs

soit élevé (ex. : utilisation de panneaux solaires, de propane, etc.).
 Crainte de ne pas obtenir un prix juste permettant de racheter une

propriété équivalente ailleurs.
 Attente que le projet va générer des effets économiques positifs et offrira

des contrats aux entreprises locales.
 Crainte que les propriétés soient dévaluées en raison du projet.
 Crainte que le promoteur ne pourra offrir un prix juste car il ne tiendra

pas compte de tout le temps investi sur la propriété en plus de
l’attachement à celle-ci.

Villégiateurs et résidents non concernés par le protocole d’acquisition 
volontaire 
 Crainte de perdre financièrement et de ne pas obtenir la juste valeur.
 Crainte de ne pas pouvoir vendre ou de vendre à perte en raison d’un

projet minier à proximité.
Santé publique (physique 
et psychosociale) 

Résidents de Saint-Michel-des-Saints 
 Crainte quant aux nuisances générées par le camionnage, notamment le

bruit et la poussière.
 Crainte de l’augmentation du transport lourd sur le chemin Matawin.

Pourquoi ne pas passer par le Lac England par exemple,
 Bruit des freins « Jacob » utilisé par les camions.
 Camionnage pourrait endommager les routes.
Villégiateurs et résidents concernés par le protocole d’acquisition 
volontaire 
 Crainte de devoir cohabiter avec les nuisances et les risques du projet à

défaut de participer au protocole d’acquisition volontaire. Inquiétude et
déception de devoir recommencer ailleurs (peut-on trouver un
équivalent?); sentiment de perte et de dépossession (ex. projet de
retraite ou de vie).

 Ne veut pas cohabiter avec la mine.



Enjeux Principales préoccupations ou attentes 
 Villégiateurs et résidents non concernés par le protocole d’acquisition 

volontaire 
 Projet de retraite avorté : comptait aller y vivre pour ses vieux jours.  
 Pas confiance au citoyen corporatif qu’est NMG et au respect des 

normes environnementales gouvernementales. Les minières peuvent 
faire ce qu’elles veulent après avoir obtenu l’autorisation 
environnementale car le contrôle est déficient. 

 La qualité de vie n’est plus pareille. Il y a beaucoup de véhicules qui 
passent : ne peut plus se promener aussi facilement pour des raisons de 
sécurité. 

 Crainte de ne pas pouvoir vendre le chalet.  
 Ne peut déjà plus faire les mêmes activités sur le territoire (ex. : Chasse, 

vélo sur les terres de la Couronne). : trop de circulation, de bruits et de 
gens qui se promènent, ce n’est plus agréable  

 Les activités du projet de démonstration et le camionnage associé 
endommagent les routes.

 
 



 

 
  

Annexe 3-4 
Matériel utilisé lors des rencontres individuelles d’acteurs  
 3-4a PWP rencontre 
 3-4b Tableau des enjeux  
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Projet Matawinie – Principaux enjeux identifiés au cours des dernières années et principales mesures identifiées 

Enjeu Préoccupations exprimées Principales mesures identifiées 

Conservation de la 
qualité de 
l’atmosphère, lutte 
contre les 
changements 
climatiques et 
réduction des GES 

 Génération de poussières 
 Production de GES 

 Restauration progressive de l’aire d’accumulation des résidus 
miniers (végétalisation). 

 Démarche proactive d’acquisition des propriétés situées dans un 
rayon de 1 km de la fosse projetée. 

 Convoyeur couvert et minerais entreposés dans un dôme 
 Conception d’une mine à ciel ouvert 100 % électrique 
 Valorisation d’une ressource stratégique pour l’électrification des 

transports à partir de l’hydroélectricité comme source d’énergie 
(faible empreinte carbone). 

Climat sonore 

 Génération de bruit lors de la 
construction, de l’exploitation et 
de la fermeture de la mine 

 Horaire de travail adapté au contexte de villégiature, aucune 
opération minière de nuit et les fins de semaine. 

 Concasseur situé sous le niveau de la topographie naturelle 
 Démarche proactive d’acquisition des propriétés situées dans un 

rayon de 1 km de la fosse projetée. 
 Conception d’une mine à ciel ouvert 100 % électrique 

Qualité de 
l’environnement et 
conservation des 
ressources en eau  

 Maintien de la qualité de l’eau 
des cours d’eau récepteurs 

 Protection des milieux humides 
et hydriques 

 Stabilité chimique et physique 
des résidus  

 Minimisation de l’empreinte  
 Déversement accidentel 

potentiel de produits pétroliers 
ou autre produit chimique, 
notamment dans les cours 
d’eau 

 Rupture de digues 

 Gestion des résidus miniers et stériles miniers en co-disposition   
 Désulfurisation des résidus miniers 
 Utilisation rationnelle de l’eau et traitement des eaux usées 

retournées à l’environnement. 
 Aucune digue sur le site 
 Restauration progressive de l’aire d’accumulation des résidus 

miniers (végétalisation). 
 Mise en place de cellules expérimentales en partenariat avec 

l’Université du Québec en Abitibi-Témiscamingue 
 Ententes de principe avec la municipalité de Saint-Michel-des-

Saints 
 Entente-cadre avec le Conseil des Atikamekw de Manawan et 

Conseil de la Nation Atikamekw  

Maintien de la 
biodiversité 

 Maintien des populations de 
poissons (nombre et santé) 

 Maintien des espèces 
fauniques et floristiques à 
statut particulier 

 Maintien des habitats 
fauniques et floristiques 

 Restauration progressive de l’aire d’accumulation des résidus 
miniers (végétalisation). 

 Minimisation de l’empreinte du projet par le remblaiement 
progressif de la fosse 

 Utilisation rationnelle de l’eau et traitement des eaux usées 
retournées à l’environnement. 

Développement 
socioéconomique 

 Perte de valeur immobilière 
 Création d’emplois 
 Développement et retombées 

économiques pour les 
communautés locales et 
Atikamekw 

 Développement local et 
régional 

 Démarche proactive d’acquisition des propriétés situées dans un 
rayon de 1 km de la fosse projetée. 

 Préparation d’un plan d’intégration du projet au milieu d’accueil 
 Priorisation des travailleurs locaux et des entreprises locales. 
 Ententes de principe avec la municipalité de Saint-Michel-des-

Saints 
 Entente-cadre avec le Conseil des Atikamekw de Manawan et 

Conseil de la Nation Atikamekw  
 Planification et développement d’un projet avec valeur ajoutée 

optimisant les usages du graphite.  

Santé physique et 
psychosociale 

 Maintien de la qualité de vie 
 Polarisation autour du projet 
 Perception des risques sur la 

santé et la sécurité 
 Espoir pour l’avenir de la 

communauté. 

 Démarche proactive d’acquisition des propriétés situées dans un 
rayon de 1 km de la fosse projetée. 

 Réduction des émissions atmosphérique et du bruit 
 Gestion responsable des eaux et des résidus miniers  
 Proposer un projet structurant à long terme mobilisant la 

communauté incluant un plan d’intégration au milieu d’accueil. 

Utilisation du 
territoire et des 
ressources et 
protection des 
paysages 

 Transport et sécurité routière 
 Coexistence avec les autres 

utilisateurs du milieu 
 Protection des paysages 

d’intérêt 
 Maintien de la sécurité des 

résidents et des usagers 

 Identification d’un tracé optimal pour la route d’accès au site en 
concertation avec la municipalité 

 Restauration progressive de l’aire d’accumulation des résidus 
miniers (végétalisation). 

 Minimisation de l’empreinte du projet par le remblaiement 
progressif de la fosse 

 Proposer un projet structurant à long terme mobilisant la 
communauté incluant un plan d’intégration au milieu d’accueil. 

Relations avec les 
communautés  

 Processus de communication 
continu et transparent tout au 
cours de la durée de vie du 
projet 
  

 Multiplier les rencontres et les occasions de dialoguer avec les 
parties prenantes, et ce, depuis les débuts de l’exploration.  

 Mise en place d’un comité d’accompagnement.  
 Ouverture d’un bureau de NMG à Saint-Michel-des-Saints et 

embauche d’une ressource responsable des relations avec les 
communautés. 

 Ententes de principe avec la municipalité de Saint-Michel-des-
Saints 

 Entente-cadre avec le Conseil des Atikamekw de Manawan et 
Conseil de la Nation Atikamekw  
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 Date de l’activité : 8 décembre 2018 Heure : 13h à 16h30 
Lieu : Usine de démonstration, rue Forex,   

Saint-Michel-des-Saints 
Projet : Projet Matawinie, NMG 

Objet : Porte ouverte sur le projet Matawinie – Étude d’impact environnemental et social 
(ÉIES) 

Participants du 
public : 

Environ 400 personnes  

Participants 
associés au projet 
Matawinie : 

› Experts de SNC-Lavalin :  
o M. Jean-François Aubin, milieu humain 
o Dan Chen, traitement de l’eau 
o M. Claude Côté, qualité de l’eau et risques technologiques 
o M. Alexandre Couture, climat sonore 
o M. Jean-Noël Duff, directeur de l’ÉIES 
o Mme Catherine Dumais, milieu biologique 
o M. Éric Delisle, qualité de l’air 
o Mme Emmanuelle Millet, milieu hydrique 
o Mme Martine Paradis, gestion des résidus, co-disposition et restauration 

minière 
 
› Autres experts mandatés par NMG : 

o M. Pierre Boucher, retombées économiques et d’emploi 
o M. François Fortin, Groupe Rousseau Lefebvre, paysage et simulations 

visuelles 
o M. Michel Serres,  ABB Canada, mine électrique  

 
› Représentants de NMG : 

o M. Martin Brassard, Recherche et développement  
o M. Antoine Cloutier, géologie et opérations minières 
o M. Benoit Brière, Directeur usine de démonstration 
o M. Éric Desaulniers, président  
o Mme Marie-Claude Durand, Agente d'approvisionnement 
o M. Jean-Pierre Dubé, projet et opérations minières 
o M. Frédéric Gauthier, environnement et développement durable 
o M. Daniel Guénette, ressources humaines 
o Mme Isabelle Levasseur, relations avec la communauté 
o M. Tristan Ménard, marché des capitaux 
o M. Karl Trudeau, chef des opérations 
o Charles-Olivier Tarte, chef des finances 
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BILAN DE LA PORTE OUVERTE AU PUBLIC 
 

1- Présentation des objectifs et de la formule  
 
Objectifs généraux  

› Informer les populations de la région de la Haute-Matawinie de la dernière version du 
projet minier de Nouveau Monde Graphite et des mesures qui ont été intégrées à la 
conception du projet suite aux consultations précédentes afin de minimiser les impacts 
sur l’environnement; 

› Échanger avec le milieu sur les impacts potentiels et les mesures d’atténuation retenues 
ou envisagées. 

 

Objectifs spécifiques  
› Présenter les faits saillants de la faisabilité et faire connaitre l’évolution du projet depuis la 

dernière rencontre publique; 
› Fournir aux citoyens une information la plus juste et actualisée du projet; 
› Partager et faire connaitre les résultats disponibles de l’étude d’impact environnemental 

et social; 
› Répondre aux questions des citoyens et recueillir leurs commentaires et préoccupations 

de citoyens. 
 
Formule de la porte ouverte 
 

› Dix kiosques thématiques présentant les informations à jour sur le projet et les résultats 
préliminaires de l’ÉIES avec présence des experts pour informer, répondre aux questions 
et échanger avec les participants du public. Chaque expert de kiosque devait vulgariser 
l’information de l’ÉIES en utilisant les supports suivants : présentation powerpoint, cartes 
grand format imprimées, affiches, maquette, vidéo, etc. 

› Trois espaces rencontres aménagés (un espace d’accueil pour l’inscription des 
participants et remise du programme, un espace pause-café offrant des collations et un 
espace de discussion avec les dirigeants de NMG) 

› Possibilité de s’inscrire pour effectuer la visite sur place de l’usine de démonstration de 
NMG 

› Les participants du public étaient invités à circuler librement dans les kiosques regroupés 
sous un chapiteau intérieur aménagé à l’intérieur de l’usine, consulter toute l’information 
disponible, poser leurs questions, à formuler leurs préoccupations, leurs commentaires 
ou leurs idées. Un formulaire d’évaluation de la journée leur était aussi remis. 

› Chaque expert de kiosque devait compléter une fiche-synthèse pour faire état des 
principales questions posées, commentaires reçus et préoccupations énoncées par le 
public. 
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2- Résumé des 10 kiosques thématiques 

 
Kiosque 1 : Mine à ciel ouvert 100% électrique, une première mondiale (NMG et ABB Canada) 

› Présentation du concept d’une mine à ciel ouvert tout électrique, de la méthode de 
minage et du processus d’extraction du graphite de la roche 

    
Kiosque 2 : Conjuguer développement minier et protection des eaux (SNC-Lavalin) 

› Présentation des concepts de la gestion et du traitement des eaux 
› Présentation des travaux réalisés sur les eaux de surface et souterraine, les résultats 

obtenus et les impacts attendus    
 

Kiosque 3 : Gestion des résidus miniers et restauration minière - Concevoir pour la fermeture : 
l’intégration de concept optimal pour la gestion des résidus miniers (SNC-Lavalin) 

› Présentation de la gestion des résidus et des stériles miniers, des concepts reliés à la 
fermeture du site, du plan de restauration du site et de la garantie financière reliée à la 
fermeture 
 

Kiosque 4 : La qualité de l’air, un enjeu à considérer (SNC-Lavalin)  
› Présentation des méthodes et des mesures utilisées pour évaluer l’effet du projet sur la 

qualité de l’air : modélisation de la dispersion des poussières 
› Présentation des mesures d’atténuation prévues et du suivi de la qualité de l’air   

 
Kiosque 5 : Analyser les impacts sur le bruit du projet et identifier des mesures d’atténuation. 

› Présentation de la modélisation du bruit anticipé par le projet et des mesures 
d’atténuation proposées  

 
Kiosque 6 : La biodiversité une richesse à préserver  

› Présentation des travaux réalisés en lien avec la faune, la flore et les milieux humides 
› Présentation des mesures d’atténuation prévues en vue de protéger la biodiversité 

  
Kiosque 7 : Assurer une intégration harmonieuse dans le paysage da la Haute-Matawinie  

› Présentation du processus d’analyse et d’intégration paysagère du projet dans le milieu 
› Informer les citoyens de l’impact visuel du projet en fonction de points de vue clés  
› Présentation des mesures d’atténuation proposées  

 
Kiosque 8 : Participer à la vitalité des territoires par des activités économiques importantes 

› Informer les citoyens sur les besoins futurs de NMG en termes de produits et services, 
au niveau des emplois et des données immobilières 

 
Kiosque 9 : NMG, une entreprise présente et ouverte sur son milieu (NMG et SNC-Lavalin) 

› Informer les citoyens sur les initiatives prises par NMG pour maintenir un lien de 
communication constant avec la communauté d’accueil  

› Présentation des consultations réalisées et des résultats (enjeux) 
› Présentation des effets attendus sur le milieu humain et des mesures d’atténuation 

 
Kiosque 10 : Partez à la découverte de la transformation du graphite (NMG) 

› Centre d’interprétation du graphite et visite de l’usine de démonstration afin d’informer les 
citoyens sur la transformation du graphite. 
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3- Synthèse des préoccupations recueillies aux différents kiosques 

 
Mine et opérations minières 

› Comment extrait-on le graphite? 
› Quelles sont les utilités de ce minerai? 
› La fosse n’est pas grande, mais elle semble profonde. 

 
Qualité des eaux de surface 

› Quelle sera l’ampleur des impacts du projet sur la qualité des eaux de surface? 
› Quel niveau de précision l’étude d’impact sur l’environnement apporte-t-elle sur la qualité 

des eaux de surface?  
› Quel serait l’effet d’un épisode de pluies très abondantes sur la capacité de retenir et de 

traiter les eaux de la mine? 
› Un accident pourrait-il affecter la qualité des eaux de surface? Quel serait l’effet sur la 

qualité des eaux de surface? 
› Les citoyens qui habitent à proximité du réservoir Taureau sont soucieux de la qualité de 

ses eaux. 
› Existe-t-il un moyen de communication ou d’information quant au suivi de la qualité des 

eaux de la rivière Matawin?   
 
Eaux souterraines 

› En lien avec le dénoyage de la fosse, est-il possible que les puits des chalets à proximité 
puissent manquer d’eau ou que leur niveau soit affecté?  

› Est-il possible que les eaux souterraines en aval du site minier puissent être 
contaminées? 
 

Utilisation et traitement des eaux 
› Est-ce NMG utilisera l’eau de l’aqueduc municipal pour ses besoins en eau? 
› D’où proviendra l’eau lors du démarrage des opérations minières?  
› Comment disposera-t-on des boues issues de l’usine de traitement des eaux et quelle en 

sera la quantité? 
› Comment disposera-t-on de l’eau de la fosse et pourquoi doit-on la traiter? 
› Certains citoyens semblaient avoir des doutes quant aux modélisations présentées.   

 
Qualité de l’air 

› Y a-t-il eu une validation entre les prévisions au niveau de la qualité de l’air et la réalité? 
› Est-ce qu’un suivi de la qualité de l’air est prévu?  
› Quels sont les risques quant à la dispersion des poussières de graphite? 
› Quant est-il de la silice cristalline? 

 
Faune, flore et milieux humides 

› Comment sera-t-il possible d’empêcher les rejets dans les tributaires situés au niveau de 
la fosse?  

› La faune risque-t’elle de devoir se déplacer en raison d’une perte d’habitat liée au 
déboisement ? Les autres habitats disponibles sont-ils déjà occupés ? 

› Y a-t-il des espèces à statut particulier répertoriées dans le secteur du projet? Quelles 
sont les mesures établies pour les protéger? 

› Quelles espèces fauniques seront affectées par le projet?  
› Est-ce que le projet aura un impact sur la chasse?  
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› Quel sera l’impact du projet sur les poissons? 
 

Restauration minière 
› Comment éviter l’oxydation des résidus miniers à cause du drainage minier acide? 
› Comment éviter que les résidus miniers entraînent la contamination des eaux 

souterraines?    
› Qu’arrivera-t-il avec le PAG (stériles et résidus générateurs d’acidité) à long terme?  
› Certains citoyens ont émis des doutes sur le fonctionnement de la restauration à court, 

moyen et long terme. 
› Est-ce que les résidus peuvent être utilisés à d’autres fins (autres métaux, utilisation du 

soufre)? 
› Quelle est la restauration prévue pour la fosse et quelle sera la responsabilité de NMG 

pour celle-ci?   
 
Mine tout-électrique 

› Est-ce que la mine sera vraiment 100% électrique? 
› Est-ce que ce concept a été éprouvé ailleurs? 
› Y a-t-il des risques de pannes lors de conditions climatiques extrêmes?  
› Les citoyens sont fiers de prendre part à cette vitrine technologique et première 

mondiale. 
› Ce projet attirera l’attention du monde entier sur Saint-Michel-des-Saints.  
› Encouragement général de la population par rapport à la mine tout-électrique. 

 
Réactifs et contaminants 

› Que se passe-t-il avec les produits utilisés dans le concentrateur, plus spécifiquement le 
diesel? 

 
Réhabilitation du site 

› Combien de temps prendra un lac pour se former au nord de la fosse et quelle en sera la 
qualité de l’eau?  

› Est-ce que le lac formé contiendra de l’eau stagnante ou s’il deviendra un lac naturel?  
› Que se passera-t-il une fois l’exploitation terminée (après l’année 25)?   

 
Emplois / retombées économiques 

› Combien d’emplois le projet créera-t-il à Saint-Michel-des-Saints? 
› Comment s’assurera-t-on qu’un maximum d’emplois sera comblé localement? 
› Est-ce que NMG possède un objectif quant au nombre d’emplois destinés à la population 

locale? 
› En quoi consisteront les redevances et le fonds régional?  
 

Paysage 
› Comment s’assurer de la fidélité des simulations visuelles? 
› Comment s’assurer que le déroulement du projet sera respecté au fil des années et des 

différentes phases de développement? 
 
Bruit  

› Certains citoyens ont des inquiétudes quant à l’intensité et à la fréquence du dynamitage.  
› La limite de 55/50 dBa est élevée pour une résidence unifamiliale isolée.  
› Est-ce que l’évaluation du bruit s’effectue sur une courte ou une longue durée?  
› Est-ce que du bruit provenant de la mine sera audible au village?  
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› Est-ce que les opérations de la mine seront audibles pour les citoyens?   
› Le bruit lié au camionnage étant déjà élevé à proximité de la route 131, quel sera l’impact 

de l’augmentation du camionnage? 
 

Qualité et vie / santé 
› Les citoyens soulignent l’importance de maintenir la qualité du milieu. 
› Ils reconnaissent les efforts déployés par NMG pour prendre en considération leurs 

préoccupations quant à ces composantes. 
› Respect des normes (ex. air, bruit) 
› Effet sur les villégiateurs à proximité de la mine. 

 
Changements climatiques 

› Quel sera l’impact du projet sur les changements climatiques? 
 

Utilisation du territoire et des ressources 
› Risque du projet pour l’environnement et le tourisme, particulièrement suite à des 

événements majeurs et à cause d’un contrôle défaillant du ministère.  
 

Sécurité 
› Quelles sont les chances d’effondrement des infrastructures (tremblement de terre, 

explosion)? 
 
 
 

4- Appréciation de la journée et intérêts manifestés par les participants 
 
Principales retombées escomptées du projet dans la collectivité selon les participants 

› Retombées économiques directes du projet pour la municipalité et la Haute-Matawinie 
› Nouveaux emplois et revenus associés à ces emplois 
› Intérêt pour habiter le territoire (demande et valeur résidentielle) en raison de nouveaux 

travailleurs 
› Maintien ou arrivée de nouvelles familles (maintien ou développement des services à la 

communauté). Retour de jeunes en région. 
› Diversification de l’économie, attirer de nouvelles entreprises en lien avec la mine 
› Occasions d’affaires pour les entreprises existantes 
› Développement des commerces locaux et possibilité de main-d’œuvre additionnelle pour 

les autres secteurs d’activité en raison des familles des travailleurs 
› Entente avec la municipalité pour investir dans la communauté 

 
Principales meilleures pratiques intégrées au projet reconnues par le milieu  

› Conception d’une mine 100% électrique (réduction des bruits, atténuation des effets sur 
la qualité de l’air et GES) 

› Restauration progressive (revégétalisation de la halde) 
› Réduction de l’empreinte physique par le retour d’un maximum des résidus miniers dans 

la fosse 
› Méthode de gestion des résidus miniers sans digue 
› Démarche d’information et de consultation réalisée par NMG tout au long du 

développement du projet 
› Réduction au maximum des besoins en eau captés dans le milieu et le traitement de 

l’eau avant le retour au milieu naturel 
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Appréciation de la journée et des contenus par les participants (122 répondants) 
Lors de l’événement, 300 fiches d’évaluation avaient été préparées et remises aux participants 
à l’accueil. 122 participants ont remis leur formulaire d’évaluation. 
 
Les principaux points qui ont été appréciés sont : l’ensemble de l’événement, les visites 
guidées, les kiosques, l’expertise et l’accessibilité des personnes rencontrées, comme en 
témoigne les résultats ci-dessous : 

› 97% des répondants ont évalué l’appréciation générale de la journée de bien ou très 
bien. 

› 93% des répondants ont affirmé que la journée porte ouverte a répondu aux objectifs 
fixés. Les visites guidées de l’usine de démonstration, les kiosques, l’expertise et 
l’accessibilité des personnes rencontrées ont été les éléments les plus appréciés. 

› 91% des répondants ont affirmé que l’accueil était très bien. 
› 80% des répondants ont affirmé que le contenu des kiosques était très bien (en incluant 

la réponse bien, le taux de satisfaction envers le contenu des kiosques atteint 98%)  
› 98% des répondants ont affirmé que les échanges avec les experts étaient bien ou très 

bien  
› 87% des répondants ont déclaré que les mesures proposées étaient appropriées (32 

répondants à cette question) 
 

Les principaux points faibles qui ont été soulevés : l’attente pour les visites guidées, le fait 
qu’ils n’ont pas pu faire la visite guidée, le manque de chaises, les manifestants, le manque de 
nourriture, la sélection des participants à la visite guidée.  
 
Les améliorations suggérées : renvoient au manque d’accessibilité à la visite guidée et au fait 
qu’il fallait passer d’un kiosque à l’autre pour obtenir les informations. Quelques participants (2) 
ont soulevé que certaines informations reçues lors de réponses aux questions posées étaient 
contradictoires d’un kiosque à l’autre. 
 
Pour manifester leur opposition au projet, une vingtaine d’individus manifestaient à 
l’extérieur du bâtiment de la porte ouverte. Certains membres de la manifestation ont participé à 
la porte ouverte, consulté l’information disponible à l’intérieur des kiosques et eu l’occasion 
d’échanger librement avec les experts présents. 
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CONTEXTE ET OBJECTIFS

Léger a été mandaté par Nouveau Monde Graphite pour réaliser un sondage auprès des résidents et des
villégiateurs de Saint-Michel-des-Saints, St-Zénon et Saint-Guillaume-Nord, afin de sonder les perceptions à
l'égard du projet d’exploitation de la mine de graphite dans la région.

Plus précisément, les objectifs de la recherche étaient de …
… sonder l’opinion et le niveau de préoccupation à l’égard du projet;
… valider quels sont les principaux impacts positifs et négatifs anticipés par le milieu;
… déterminer les éléments auxquels les résidents et villégiateurs sont le plus sensibles;
… mesurer la satisfaction face aux efforts d’informations du promoteur;
… déterminer la proportion de résidents et villégiateurs ayant connaissance du projet de démonstration
(exploitation temporaire).
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APPROCHE MÉTHODOLOGIQUE

Pour atteindre les objectifs de recherche, un sondage téléphonique a été réalisé du 9 au 25 novembre 2018,
auprès d’un échantillon de 330 résidents et villégiateurs de Saint-Michel-des-Saints, St-Zénon et Saint-Guillaume-
Nord. Ces répondants provenaient d’une liste de contacts fournie par l’échantillonneur ASDE. Ils ont été contactés
le soir et les fins de semaine, afin de s'assurer de rejoindre le plus de villégiateurs et de résidents possible.

Afin d’assurer un échantillon représentatif de la population à l’étude, les résultats du sondage ont été pondérés
selon les données de Statistique Canada en fonction du lieu de résidence, du sexe et de l’âge.

À titre de comparaison, un échantillon probabiliste de même taille (n=330) aurait une marge d’erreur de +/-
5,4 %, et ce, 19 fois sur 20 (dans 95% des cas).

Note pour la lecture du rapport :
Il est à noter que les nombres présentés ont été arrondis. Par contre, ce sont les nombres avant arrondissement qui sont utilisés pour
calculer les sommes présentées. Ainsi, les sommes peuvent ne pas correspondre à l’addition manuelle des nombres présentés.
Les résultats présentant des différences statistiquement significatives et pertinentes sont indiqués dans les encadrés à côté de la
présentation des résultats globaux.
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En plus des résultats globaux, les résultats par profil (résident (n=314) vs. villégiateur (n=16*)) et par lieu de
résidence (Saint-Michel-des-Saints (n=221) vs. St-Zénon/Saint-Guillaume-Nord (n=109**)) sont également
présentés dans ce rapport.

Dans chaque catégorie, un chiffre en vert indique une proportion significativement supérieure à la proportion de
l’autre sous-groupe qui compose la catégorie (complément). À l’inverse, un chiffre en rouge indique une
proportion significativement inférieure à la proportion de l’autre sous-groupe qui compose la catégorie
(complément).

Dans l’exemple ci-dessous, on remarque que les répondants de Saint-Michel-des-Saints sont proportionnellement
plus nombreux que ceux des autres localités à avoir connaissance de l’exploitation temporaire de la mine à des
fins de démonstration (84% vs. 68%).

7

LIRE LES DIFFÉRENCES SIGNIFICATIVES

*Étant donné le nombre de villégiateurs (n<30), les résultats sont présentés à titre indicatif seulement.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 

CONNAISSAN CE DE L'EXPLOITATION À DES FINS DE 

DÉMONSTRATION (2/ 2) 

Le er 

QtO. Saviez-vous ou aviez-vous entendu parler que depuis le 13 août 2 018, ave.c les autorisations gouvernementales requises, Nouveau Monde 
Graphite procède à l'extraction temporaire et au transport d'une. quantité de. minerai sur le site à des fins de. démonstration ? 

Base : Tous les répondants 

< Profil > <----Résidence---> 

St-Zénon/ 
Saint-Michel- Saint-

Résident Villégiateur 
des-Saints Guillaume-

Nord** 
n= 314 16" 221. 109 

Oui 78% 80% 35% 84% 68% 
Non 20% 18% 65% 14% 30% 
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Base : Tous les répondants (n=330)

PROFIL DES RÉPONDANTS

Note : Pour chacune des catégories de profil, le complément à 100% correspond aux mentions « Ne sait pas » et « Refus ».
*Question posée aux villégiateurs (n=16)

Sexe
Homme 51%
Femme 49%

Âge
18 à 44 ans 22%
45 à 54 ans 17%
55 à 64 ans 29%
65 ans et plus 33%

Scolarité
Primaire / secondaire 64%
Collégiale 24%
Universitaire 12%

Enfant(s) mineur(s) dans le foyer
Oui 25%
Non 74%

Occupation
Travailleur 54%
Retraité 41%
Autre 3%

Revenu familial annuel
39 999 $ et moins 30%
40 000 $ à 79 999 $ 37%
80 000 $ et plus 22%

Responsable du loyer ou de l'hypothèque
Oui 86%
Non 13%

Profil
Résident 95%
Villégiateur 5%

Résidence 
Saint-Michel-des-Saints 65%
St-Zénon 33%
Saint-Guillaume-Nord 3%

Fréquentation de la résidence secondaire*
Chaque semaine 67%
Quelques fois par mois 33%
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FAITS SAILLANTS (1/2)

Une réception favorable du projet

Parmi les répondants, …
o … la grande majorité (83%) sont d’avis que le projet est positif pour la région, et près de sept sur dix (69%) ne

sont pas préoccupés.
o … la quasi-totalité s’accordent pour dire que le projet aura des retombées économiques pour les municipalités

et les commerces de la Haute-Matawinie (92%). Dans une moindre mesure, ils pensent également que le projet
peut s'intégrer au territoire en modifiant peu leur qualité de vie (74%) et la qualité de l'environnement (66%).

Pour près de huit répondants sur dix (79%; somme des mentions spontanées relatives aux impacts économiques), le
projet aura un impact positif sur l’économie, notamment la création d’emploi (39%) et le développement
économique (30%). La moitié des répondants (48%; somme des mentions spontanées relatives aux impacts
environnementaux) sont toutefois d’avis que le projet aura un impact négatif sur l’environnement, notamment sa
détérioration (26%). Notons que ces dernières proportions sont significativement supérieures chez les répondants
préoccupés par le projet (respectivement 72% et 39%).

Globalement, dans le contexte de la réalisation du projet de mine de graphite, les répondants sont d’abord sensibles
aux retombées économiques (41%) et aux opportunités d’emplois (40%). À noter que les répondants préoccupés par
le projet sont moins sensibles aux opportunités d’emplois (31%), et que les résidents de Saint-Michel-des-Saints sont
proportionnellement plus nombreux que ceux des autres localités à exprimer des craintes à l’égard du bruit (11% vs.
3%).

Pour près des deux tiers des répondants (65%) le projet pourrait avoir un impact positif sur la valeur de leur
propriété ou leur terrain. À noter que la proportion de répondants qui pensent que l’impact pourrait être très positif
est proportionnellement plus élevée chez les résidents de Saint-Michel-des-Saints (37% vs. 26%).
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FAITS SAILLANTS (2/2)

Des communications jugées adéquates

Près de cinq répondants sur six (84%) pensent que le promoteur a fait suffisamment d’efforts à date pour les tenir
informés de l’évolution du projet.

Une exploitation temporaire avec peu d’impact

Près de quatre répondants sur cinq (78%), notamment les résidents de Saint-Michel-des-Saints (84%), savaient ou
avaient entendu parler que Nouveau Monde Graphite procède actuellement à l'extraction temporaire et au
transport d'une quantité de minerai sur le site à des fins de démonstration. De ces individus, la quasi-totalité disent
ne pas être affectés par cette exploitation temporaire, que ce soit au niveau de leurs activités (98%) ou de leur
qualité de vie (97%). Notons que ces proportions sont significativement plus élevées chez les répondants n’étant pas
préoccupés par le projet (99% pour les deux).
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Q1A. Globalement, comment qualifieriez-vous ce projet pour la région?
Base : Tous les répondants (n=330)

OPINION À L’ÉGARD DU PROJET (1/2)

57%

26%

6% 4% 5% 2%

Très positif Assez positif Ni positif ni négatif Assez négatif Très négatif NSP

Total POSITIF : 83%

Total NÉGATIF : 9%

Proportion significativement supérieure parmi :
Les travailleurs (89%)
Les répondants pour qui le projet aurait un impact positif sur la valeur de leur 
propriété ou de leur terrain (95%)
Les répondants considérant que le promoteur a fait suffisamment d’efforts pour tenir 
la population informée de l’évolution du projet jusqu’à maintenant (90%)
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Q1A. Globalement, comment qualifieriez-vous ce projet pour la région?
Base : Tous les répondants

OPINION À L’ÉGARD DU PROJET (2/2)

Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord** 

n= 330 314 16* 221 109
Total POSITIF 83% 83% 75% 83% 82%

Très positif 57% 57% 48% 59% 53%
Assez positif 26% 26% 27% 24% 29%

Ni positif ni négatif 6% 6% 0% 6% 7%
Total NÉGATIF 9% 9% 14% 9% 8%

Assez négatif 4% 4% 0% 4% 4%
Très négatif 5% 4% 14% 5% 5%

NSP 2% 2% 11% 2% 3%

Total

<-------------- Profil --------------> <----------- Résidence ----------->

*Étant donné le nombre de répondants (n<30), les résultats sont présentés à titre indicatif seulement.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 
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Q2. Êtes-vous préoccupé ou non par ce projet ?
Base : Tous les répondants (n=330)

NIVEAU DE PRÉOCCUPATION LIÉ AU PROJET (1/2)

13% 17%
27%

42%

2%

Très préoccupé Assez préoccupé Peu préoccupé Pas du tout préoccupé NSP

Total PRÉOCCUPÉ : 29%

Total PAS PRÉOCCUPÉ : 69%

Proportion significativement supérieure parmi :
Les répondants plus scolarisés (niveau 
universitaire) (45%)
Les répondants pour qui le projet est négatif 
pour la région (75%)
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Q2. Êtes-vous préoccupé ou non par ce projet ?
Base : Tous les répondants

NIVEAU DE PRÉOCCUPATION LIÉ AU PROJET (2/2)

Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord** 

n= 330 314 16* 221 109
Total PRÉOCCUPÉ 29% 29% 36% 30% 28%

Très préoccupé 13% 13% 6% 14% 10%
Assez préoccupé 17% 16% 30% 15% 19%

Total PAS PRÉOCCUPÉ 69% 70% 56% 69% 70%
Peu préoccupé 27% 26% 41% 24% 32%
Pas du tout préoccupé 42% 43% 15% 45% 38%

NSP 2% 1% 8% 1% 2%

Total

<-------------- Profil --------------> <----------- Résidence ----------->

*Étant donné le nombre de répondants (n<30), les résultats sont présentés à titre indicatif seulement.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 

Leger 
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Q3. Êtes-vous d'accord ou non avec chacune des affirmations suivantes?
Base : Tous les répondants (n=330)

NIVEAU D’ACCORD AVEC DIVERSES AFFIRMATIONS (1/3)

70%

43%

35%

21%

31%

31%

2%

9%

12%

3%

5%

8%

3%

8%

8%

1%

4%

6%

Ce projet aura des retombées économiques pour les
municipalités et les commerces de la Haute-

Matawinie.

Ce projet peut s'intégrer au territoire en modifiant
peu votre qualité de vie.

Ce projet peut s'intégrer au territoire en modifiant
peu la qualité de l'environnement.

Tout à fait d'accord Assez d'accord Neutre Assez en désaccord Tout à fait en désaccord NSP

Total
ACCORD

92%

74%

66%

Proportions Total ACCORD significativement supérieures parmi :
Les répondants pour qui le projet est positif pour la région
Les répondants pour qui le projet aurait un impact positif sur la valeur de leur propriété ou de leur terrain
Les répondants considérant que le promoteur a fait suffisamment d’efforts pour tenir la population informée 
de l’évolution du projet jusqu’à maintenant

• • • • • • 

1 

1 

Leger 

0 



Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord** 

n= 330 314 16* 221 109
Ce projet aura des retombées économiques pour les 
municipalités et les commerces de la Haute-Matawinie. 92% 92% 82% 91% 93%

Ce projet peut s'intégrer au territoire en modifiant peu 
votre qualité de vie. 74% 75% 52% 74% 73%

Ce projet peut s'intégrer au territoire en modifiant peu la 
qualité de l'environnement. 66% 68% 24% 66% 66%

Total

<-------------- Profil --------------> <----------- Résidence ----------->
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Q3. Êtes-vous d'accord ou non avec chacune des affirmations suivantes?
Base : Tous les répondants

% total ACCORD présentés

NIVEAU D’ACCORD AVEC DIVERSES AFFIRMATIONS (2/3)

*Étant donné le nombre de répondants (n<30), les résultats sont présentés à titre indicatif seulement.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 

Leger 



Oui Non

n= 330 94 233
Ce projet aura des retombées économiques pour les 
municipalités et les commerces de la Haute-Matawinie. 92% 83% 96%

Ce projet peut s'intégrer au territoire en modifiant peu 
votre qualité de vie. 74% 67% 77%

Ce projet peut s'intégrer au territoire en modifiant peu la 
qualité de l'environnement. 66% 44% 75%

Total

<--Préoccupé par le projet-->
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Q3. Êtes-vous d'accord ou non avec chacune des affirmations suivantes?
Base : Tous les répondants

% total ACCORD présentés

NIVEAU D’ACCORD AVEC DIVERSES AFFIRMATIONS (3/3)
Leger 
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Q4. En quelques mots, selon vous quel sera le principal impact positif ?
MENTIONS SPONTANÉES
Base : Tous les répondants

PRINCIPAUX IMPACTS POSITIFS DU PROJET

Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord** 

n= 330 314 16* 221 109
La création d'emplois 47% 47% 50% 45% 50%
Le développement économique 30% 29% 44% 32% 27%
La croissance de la population 5% 5% 0% 5% 5%
La création d'emplois pour les jeunes de la région 2% 2% 0% 2% 3%
L'amélioration de la qualité de vie des citoyens 2% 2% 0% 2% 2%
Bénéfique pour la région/les citoyens (sans précision) 2% 2% 0% 2% 1%
Impact positif pour l'environnement 1% 1% 0% 1% 1%
La revitalisation de la région 1% 1% 0% 1% 1%
Autre 2% 2% 0% 1% 2%
Aucun impact positif 4% 4% 6% 5% 2%
NSP 4% 5% 0% 5% 4%

Total IMPACT ÉCONOMIQUE 79% 78% 94% 78% 80%

Total

<-------------- Profil --------------> <----------- Résidence ----------->

*Étant donné le nombre de répondants (n<30), les résultats sont présentés à titre indicatif seulement.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 

0 
0 

0 

0 

Leger 
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Q5. En quelques mots, selon vous quel sera le principal impact négatif ?
MENTIONS SPONTANÉES
Base : Tous les répondants

PRINCIPAUX IMPACTS NÉGATIFS DU PROJET (1/2)

*Étant donné le nombre de répondants (n<30), les résultats sont présentés à titre indicatif seulement.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 

Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord** 

n= 330 314 16* 221 109
La détérioration de l'environnement 26% 25% 54% 26% 27%
Le risque de pollution 8% 8% 8% 8% 8%
La pollution sonore / le bruit 6% 6% 6% 7% 5%
L'augmentation de la circulation 4% 4% 5% 3% 5%
Le changement du paysage / déboisement du territoire 4% 3% 8% 3% 4%
Impact négatif sur l'eau/la nappe phréatique 4% 4% 0% 5% 1%
La diminution du tourisme 2% 2% 0% 2% 3%
L'arrivée de travailleurs de l'extérieur de la région 1% 1% 0% 1% 1%
La discorde entre les citoyens / le mécontentement de la 
population 1% 1% 5% 2% 0%

Les résidents proches de la mine seront les plus affectés 1% 1% 0% 2% 1%
Diminution de la qualité de vie / augmentation des loyers 1% 1% 0% 1% 1%
Autre 2% 2% 7% 2% 2%
Aucun impact négatif 15% 15% 5% 14% 17%
NSP 25% 26% 5% 25% 24%

Total IMPACT ENVIRONNEMENTAL 48% 46% 74% 49% 45%

Total

<-------------- Profil --------------> <----------- Résidence ----------->

Leger 
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Q5. En quelques mots, selon vous quel sera le principal impact négatif ?
MENTIONS SPONTANÉES
Base : Tous les répondants

PRINCIPAUX IMPACTS NÉGATIFS DU PROJET (2/2)

Oui Non

n= 330 94 233
La détérioration de l'environnement 26% 39% 22%
Le risque de pollution 8% 15% 5%
La pollution sonore / le bruit 6% 8% 5%
L'augmentation de la circulation 4% 2% 3%
Le changement du paysage / déboisement du territoire 4% 5% 3%
Impact négatif sur l'eau/la nappe phréatique 4% 6% 3%
La diminution du tourisme 2% 2% 2%
L'arrivée de travailleurs de l'extérieur de la région 1% 0% 1%
La discorde entre les citoyens / le mécontentement de la 
population 1% 3% 1%

Les résidents proches de la mine seront les plus affectés 1% 1% 2%
Diminution de la qualité de vie / augmentation des loyers 1% 1% 1%
Autre 2% 0% 3%
Aucun impact négatif 15% 9% 18%
NSP 25% 11% 32%

Total IMPACT ENVIRONNEMENTAL 48% 72% 38%

Total

<--Préoccupé par le projet-->

Leger 
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Q6. Dans le contexte de la réalisation du projet de mine de graphite, parmi les éléments suivants, choisissez les trois auxquels vous êtes plus
sensibles.
TROIS MENTIONS POSSIBLES*
Base : Tous les répondants (n=330)

*Les répondants ayant la possibilité de donner trois réponses, le total des mentions peut être supérieur à 100%.

ÉLÉMENTS AUXQUELS LES RÉSIDENTS SONT LE PLUS 
SENSIBLES – TOTAL DES MENTIONS (1/3)

41%

40%

31%

28%

26%

22%

20%

13%

12%

10%

9%

8%

7%

Les retombées économiques

Les opportunités d'emplois

La qualité des eaux de surface et la faune aquatique (ex. rivière et lacs)

La qualité des eaux souterraines

La faune et la flore (biodiversité)

La circulation routière

Le marché résidentiel

La poussière

Les activités de chasse, de pêche et de piégeage sur le territoire

Les activités de villégiature et de récréotourisme

Le paysage

Le bruit

NSP

Proportion significativement supérieure 
parmi :

Les 18-34 ans (60%)
Les répondants avec enfant(s) mineur(s) 
dans leur foyer (55%)
Les répondants ayant un revenu familial 
annuel supérieur (80 000 $ et plus) 
(55%)

Leger 

• 

----



Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord*** 

n= 330 314 16** 221 109
Les retombées économiques 41% 41% 56% 41% 43%
Les opportunités d'emplois 40% 41% 27% 41% 39%
La qualité des eaux de surface et la faune aquatique (ex. 
rivière et lacs) 31% 29% 65% 29% 34%

La qualité des eaux souterraines 28% 27% 40% 28% 27%
La faune et la flore (biodiversité) 26% 26% 31% 25% 29%
La circulation routière 22% 22% 26% 20% 26%
Le marché résidentiel 20% 20% 9% 19% 21%
La poussière 13% 14% 0% 13% 14%
Les activités de chasse, de pêche et de piégeage sur le 
territoire 12% 12% 8% 11% 14%

Les activités de villégiature et de récréotourisme 10% 9% 17% 11% 7%
Le paysage 9% 9% 6% 11% 5%
Le bruit 8% 8% 9% 11% 3%
NSP 7% 7% 0% 7% 6%

Total

<-------------- Profil --------------> <----------- Résidence ----------->
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Q6. Dans le contexte de la réalisation du projet de mine de graphite, parmi les éléments suivants, choisissez les trois auxquels vous êtes plus
sensibles.
TROIS MENTIONS POSSIBLES*
Base : Tous les répondants

*Les répondants ayant la possibilité de donner trois réponses, le total des mentions peut être supérieur à 100%.
**Étant donné le nombre de répondants (n<30), les résultats sont présentés à titre indicatif seulement.
***Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 

ÉLÉMENTS AUXQUELS LES RÉSIDENTS SONT LE PLUS 
SENSIBLES – TOTAL DES MENTIONS (2/3)

Leger 



Oui Non

n= 330 94 233
Les retombées économiques 41% 35% 44%
Les opportunités d'emplois 40% 31% 45%
La qualité des eaux de surface et la faune aquatique (ex. 
rivière et lacs) 31% 44% 24%

La qualité des eaux souterraines 28% 31% 25%
La faune et la flore (biodiversité) 26% 34% 23%
La circulation routière 22% 25% 21%
Le marché résidentiel 20% 18% 21%
La poussière 13% 18% 12%
Les activités de chasse, de pêche et de piégeage sur le 
territoire 12% 13% 12%

Les activités de villégiature et de récréotourisme 10% 9% 10%
Le paysage 9% 11% 8%
Le bruit 8% 8% 8%
NSP 7% 4% 8%

Total

<--Préoccupé par le projet-->
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Q6. Dans le contexte de la réalisation du projet de mine de graphite, parmi les éléments suivants, choisissez les trois auxquels vous êtes plus
sensibles.
TROIS MENTIONS POSSIBLES*
Base : Tous les répondants

*Les répondants ayant la possibilité de donner trois réponses, le total des mentions peut être supérieur à 100%.

ÉLÉMENTS AUXQUELS LES RÉSIDENTS SONT LE PLUS 
SENSIBLES – TOTAL DES MENTIONS (3/3)

Leger 
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Q6. Dans le contexte de la réalisation du projet de mine de graphite, parmi les éléments suivants, choisissez les trois auxquels vous êtes plus
sensibles.
Base : Tous les répondants (n=330)

ÉLÉMENTS AUXQUELS LES RÉSIDENTS SONT LE PLUS 
SENSIBLES – 1ÈRES MENTIONS (1/2)

15%

15%

13%

11%

9%

8%

5%

5%

4%

3%

3%

2%

7%

Les retombées économiques

Les opportunités d'emplois

La qualité des eaux de surface et la faune aquatique (ex. rivière et lacs)

La qualité des eaux souterraines

La faune et la flore (biodiversité)

La circulation routière

La poussière

Les activités de chasse, de pêche et de piégeage sur le territoire

Le marché résidentiel

Le bruit

Le paysage

Les activités de villégiature et de récréotourisme

NSP

---• 
• 
• 
• 
• 
1 

-

Leger 
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Q6. Dans le contexte de la réalisation du projet de mine de graphite, parmi les éléments suivants, choisissez les trois auxquels vous êtes plus
sensibles.
Base : Tous les répondants

ÉLÉMENTS AUXQUELS LES RÉSIDENTS SONT LE PLUS 
SENSIBLES – 1ÈRES MENTIONS (2/2)

Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord**

n= 330 314 16* 221 109
Les retombées économiques 15% 15% 26% 14% 17%
Les opportunités d'emplois 15% 16% 0% 15% 15%
La qualité des eaux de surface et la faune aquatique (ex. 
rivière et lacs) 13% 12% 29% 14% 11%

La qualité des eaux souterraines 11% 10% 32% 12% 10%
La faune et la flore (biodiversité) 9% 9% 0% 10% 7%
La circulation routière 8% 8% 12% 5% 13%
La poussière 5% 5% 0% 5% 6%
Les activités de chasse, de pêche et de piégeage sur le 
territoire 5% 6% 0% 5% 6%

Le marché résidentiel 4% 4% 0% 3% 5%
Le bruit 3% 3% 0% 3% 2%
Le paysage 3% 3% 0% 5% 1%
Les activités de villégiature et de récréotourisme 2% 2% 0% 2% 2%
NSP 7% 7% 0% 7% 6%

Total

<-------------- Profil --------------> <----------- Résidence ----------->

*Étant donné le nombre de répondants (n<30), les résultats sont présentés à titre indicatif seulement.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 

Leger 
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Q7. Comment qualifieriez-vous l'impact que pourrait avoir le projet sur la valeur de votre propriété ou votre terrain ?
Base : Tous les répondants (n=330)

OPINION À L’ÉGARD DE L’IMPACT DU PROJET SUR LA 
VALEUR DES PROPRIÉTÉS ET DES TERRAINS (1/2)

34% 31%
23%

4% 4% 3%

Très positif Assez positif Ni positif ni négatif Assez négatif Très négatif NSP

Total POSITIF : 65%

Total NÉGATIF : 9%

Proportion significativement supérieure parmi :
Les hommes (72%)
Les répondants moins scolarisés (niveau primaire-
secondaire) (71%)
Les travailleurs (74%)
Les répondants pour qui le projet est positif pour la 
région (75%)
Les répondants considérant que le promoteur a fait 
suffisamment d’efforts pour tenir la population 
informée de l’évolution du projet jusqu’à 
maintenant (71%)

Leger 
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Q7. Comment qualifieriez-vous l'impact que pourrait avoir le projet sur la valeur de votre propriété ou votre terrain ?
Base : Tous les répondants

OPINION À L’ÉGARD DE L’IMPACT DU PROJET SUR LA 
VALEUR DES PROPRIÉTÉS ET DES TERRAINS (2/2)

Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord**

n= 330 314 16* 221 109
Total POSITIF 65% 66% 45% 67% 60%

Très positif 34% 35% 10% 37% 26%
Assez positif 31% 31% 35% 30% 34%

Ni positif ni négatif 23% 22% 43% 20% 30%
Total NÉGATIF 9% 9% 8% 9% 8%

Assez négatif 4% 4% 8% 5% 3%
Très négatif 4% 5% 0% 4% 5%

NSP 3% 3% 5% 4% 1%

Total

<-------------- Profil --------------> <----------- Résidence ----------->

*Étant donné le nombre de répondants (n<30), les résultats sont présentés à titre indicatif seulement.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 

Leger 
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Q8. Diriez-vous que le promoteur a fait jusqu'à maintenant suffisamment d'efforts pour tenir la population informée de l'évolution du projet ?
Base : Tous les répondants (n=330)

EFFORTS DE LA PART DU PROMOTEUR POUR TENIR LA 
POPULATION INFORMÉE (1/2) 

84%

10% 6%

Oui Non NSP

Leger 
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Q8. Diriez-vous que le promoteur a fait jusqu'à maintenant suffisamment d'efforts pour tenir la population informée de l'évolution du projet ?
Base : Tous les répondants

EFFORTS DE LA PART DU PROMOTEUR POUR TENIR LA 
POPULATION INFORMÉE (2/2) 

Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord**

n= 330 314 16* 221 109
Oui 84% 85% 51% 84% 83%
Non 10% 9% 33% 9% 11%
NSP 6% 6% 17% 7% 6%

Total

<-------------- Profil --------------> <----------- Résidence ----------->

*Étant donné le nombre de répondants (n<30), les résultats sont présentés à titre indicatif seulement.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 

Leger 
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Q10. Saviez-vous ou aviez-vous entendu parler que depuis le 13 août 2018, avec les autorisations gouvernementales requises, Nouveau Monde
Graphite procède à l'extraction temporaire et au transport d'une quantité de minerai sur le site à des fins de démonstration ?
Base : Tous les répondants (n=330)

CONNAISSANCE DE L’EXPLOITATION TEMPORAIRE DU SITE 
À DES FINS DE DÉMONSTRATION (1/2)

78%

20%

2%

Oui Non NSP

Leger 
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Q10. Saviez-vous ou aviez-vous entendu parler que depuis le 13 août 2018, avec les autorisations gouvernementales requises, Nouveau Monde
Graphite procède à l'extraction temporaire et au transport d'une quantité de minerai sur le site à des fins de démonstration ?
Base : Tous les répondants

CONNAISSANCE DE L’EXPLOITATION TEMPORAIRE DU SITE 
À DES FINS DE DÉMONSTRATION (2/2)

Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord**

n= 330 314 16* 221 109
Oui 78% 80% 35% 84% 68%
Non 20% 18% 65% 14% 30%
NSP 2% 2% 0% 2% 2%

Total

<-------------- Profil --------------> <----------- Résidence ----------->

*Étant donné le nombre de répondants (n<30), les résultats sont présentés à titre indicatif seulement.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 

Leger 
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Q10A. Diriez-vous que l'exploitation temporaire de la mine a affecté ou non les éléments suivants?
Base : Les répondants ayant entendu parler de l’extraction et du transport de minerai sur le site à des fins de démonstration (n=253)

IMPACT DE L’EXPLOITATION TEMPORAIRE DU SITE SUR 
DIVERS ÉLÉMENTS (1/2)

1%

1%

1%

2%

8%

7%

89%

90%

Vos activités ?

Votre qualité de vie?

Très affecté Assez affecté Peu affecté Pas du tout affecté NSP
Total
PAS 

AFFECTÉ

98%

97%

Proportions Total PAS AFFECTÉ significativement supérieures parmi :
Les répondants pour qui le projet est positif pour la région

• • • • • 
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Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord**

n= 253 247 6* 180 73
Vos activités ? 98% 98% n.d 97% 99%
Votre qualité de vie? 97% 97% n.d 95% 100%

Total

<-------------- Profil --------------> <----------- Résidence ----------->
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Q10A. Diriez-vous que l'exploitation temporaire de la mine a affecté ou non les éléments suivants?
Base : Les répondants ayant entendu parler de l’extraction et du transport de minerai sur le site à des fins de démonstration

% total PAS AFFECTÉ présentés

IMPACT DE L’EXPLOITATION TEMPORAIRE DU SITE SUR 
DIVERS ÉLÉMENTS (2/2)

*Les résultats pour un nombre de répondants inférieur à 10 ne sont pas présentés dans ce rapport.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=4), ces résultats ont été agrégés à ceux de St-Zénon (n=69) pour l’analyse. 

Oui Non

n= 253 78 173
Vos activités ? 98% 95% 99%
Votre qualité de vie? 97% 92% 99%

Total

<--Préoccupé par le projet-->
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Résident Villégiateur
Saint-Michel-

des-Saints

St-Zénon / 
Saint-

Guillaume-
Nord** 

n= 330 314 16* 221 109
Il ne faudrait pas nuire à la qualité de l'environnement 15% 14% 35% 12% 20%
Continuer les démarches / faire avancer le projet 10% 11% 0% 10% 11%
Continuer à nous informer sur le projet 7% 6% 24% 8% 4%
Le projet contribuera à la création d'emplois 5% 5% 0% 3% 7%
J'appuie le projet / félicitation pour ce projet 4% 4% 0% 3% 7%
Faire attention à la nature / ne pas modifier le paysage 4% 4% 0% 5% 1%
Être transparent auprès de la population 3% 2% 5% 2% 3%
S'assurer de la conservation de la qualité de l'eau 3% 3% 0% 3% 2%
Tenir compte de l'opinion des citoyens 2% 1% 7% 1% 2%
Engager des travailleurs de la région 2% 2% 0% 1% 3%
Respecter les réglements dans la réalisation du projet / 
l'octroi de contrats 2% 2% 0% 2% 2%

Abandoner le projet / je suis contre le projet 2% 2% 6% 3% 2%
Assurer la fluidité de la circulation 1% 1% 0% 1% 0%
Améliorer le réseau routier 1% 1% 0% 2% 1%
Informer la population sur les impacts 
environnementaux du projet 1% 1% 9% 1% 0%

Prendre soin des travailleurs (santé, salaire, etc.) 1% 1% 0% 1% 1%
Autre 2% 3% 0% 3% 1%
Rien à dire 5% 5% 8% 5% 6%
NSP 30% 32% 8% 32% 27%

Total

<-------------- Profil --------------> <----------- Résidence ----------->

37

Q11. En terminant, si vous aviez une idée, un message, une préoccupation, à faire parvenir au promoteur du projet, lequel serait-il ?
MENTIONS SPONTANÉES
Base : Tous les répondants

MESSAGE AU PROMOTEUR

*Étant donné le nombre de répondants (n<30), les résultats sont présentés à titre indicatif seulement.
**Étant donné le nombre de répondants à Saint-Guillaume-Nord (n=7), ces résultats ont été agrégés à ceux de St-Zénon (n=102) pour l’analyse. 
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Pour plus d’information au sujet de cette étude, veuillez contacter :

Éric Chalifoux

Directeur de recherche sénior

echalifoux@leger360.com

514-982-2464 poste 3118

Équipe projet :

39

ÉQUIPE

Éric
Chalifoux

Directeur de 
recherche sénior

Thomas 
Amiot

Analyste sénior
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EMPLOYÉS CONSULTANTS
400 75

6
BUREAUX

MONTRÉAL | QUÉBEC |  TORONTO | EDMONTON | CALGARY | PHILADELPHIE

NOS SERVICES

• Léger
Recherche marketing et sondage

• Léger Metrics
VOC Mesure de satisfaction continue en temps réel

• Léger Analytiques
Analyse de modélisation de données

• Legerweb
Gestion de panel

• Léger Communauté
Gestion de communautés en ligne

• Léger Numérique
Stratégie numérique et expérience utilisateur

• Recherche internationale
Worldwide Independent Network (WIN)
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NOTRE ENGAGEMENT QUALITÉ

Léger est membre d’ESOMAR (European Society for
Opinion and Market Research), l’association mondiale
des professionnels des enquêtes d’opinion et des études
marketing. À ce titre, Léger s’engage à appliquer le code
international ICC/ESOMAR des études de marché, études
sociales et d’opinion et de l’analytique des données.

Léger est membre de Insights Association, l’association
américaine pour la recherche marketing et l’analytique.
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2

Mise en Garde

Cette présentation contient des renseignements de nature prospective qui a

pour unique but d’informer les parties prenantes de notre projet d’exploration

Matawinie sur l’état d’avancement des travaux et la planification des étapes

futures. Ces informations ne doivent en aucun cas être considérées comme

étant une offre de transiger des titres de la société à la Bourse de

Croissance.

L’information est à jour à la date de la présentation et Nouveau Monde

n’assume aucune obligation à mettre à jour l’information divulguée lors de

cette présentation.

NOUVEAU MONDE GRAPHITE 
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Ordre du jour

3

17h30
1- Mot de bienvenue
2- Présentation de l’ordre du jour la rencontre

17h35 3- Adoption et suivi du compte-rendu du 8 février et 31 mai 2018

17h40
4- Avancement du projet de Nouveau Monde Graphite et échanges avec 
les membres par Frédéric Gauthier

18h15
5- Mise à jour du processus de consultation et présentation des 
principaux résultats par SNC Lavalin

18h30
6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

19h30
7- Divers
Ajout / remplacement de membres

19h45 8- Calendrier des prochaines rencontres

20h00 9- Évaluation et conclusion

NOUVEAU MONDE GRAPHITE 



WWW.NOUVEAUMONDE.CA   ::  TSX.V: NOU
Privé et confidentiel

© Nouveau Monde Graphite inc. 4

4- Suivi des avancées du projet Nouveau Monde Graphite

• Mise en service de l’usine de démonstration : Automne 2018

• Étude de faisabilité répondant à la norme 43-101:  Décembre 2018

• Étude d’impact environnemental et social: Fin février 2019
• Étude rendue publique sur le Registre d’évaluation environnementale
• Réflexion en cours : Montant indépendant disponible à un tiers

• Entreprendre les travaux visant la 2e transformation
du graphite: Avril-Juin 2019

• Audiences du Bape: 2020

• Construction du projet commercial: 2021

• Planification, construction et mise en service d’une ligne
120 kv par HQ: 2019-2022 

• Mise en service du projet commercial: 2022

Étapes clés du projet

AVANCEMENT 
DU PROJET DE 

NOUVEAU MONDE 
GRAPHITE 

(201 5 À 2022) 
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5- Mise à jour du processus de consultation et présentation des 
principaux résultats par SNC Lavalin

• Rencontres des parties prenantes : 16 invitations, 13 rencontres faites
• Rencontres individuelles (rayon 2 km) : 40 ciblées, 24 réponses
• Sondage Léger : échantillon de 330 répondants

Consultations citoyennes

• 1 porte ouverte à la population (SMDS, 8 décembre 2018) : 400 
participants

• 1 porte ouverte sur le territoire de Manawan (8 janvier 2019) : 25 
participants

• Mise à jour des attentes et des préoccupations des citoyens
• Mise à jour des (8) enjeux initiaux regroupés
• Identification et validation de mesures d’atténuation ou de bonification

NOUVEAU MONDE GRAPHITE 
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5- Mise à jour du processus de consultation et présentation des 
principaux résultats par SNC Lavalin

ENJEUX
100%
électrique

Capacité des
infrastructures

Risques
technologiques

Tourisme et route 3

Eaux
prélevées
et
retournées

Donner suite aux
ententes

Main d’œuvre
locale et
Atikamekw

Effet de
proximité

Méthode de végétalisation
Intégration au territoire

'Î' 

/ • 

î 
• 

NOUVEAU MONDE GRAPHITE 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
Augmentation des concentrations de MP et contaminants
gazeux (CO, NOx) à proximité du site d’exploitation
LaP: Dépassements des normes de qualité de l’air pour les PMT
et des critères horaire et annuel pour la SC.
DLG: Dépassements de faible fréquence du critère horaire pour
la SC.
SMDS, réservoir Taureau et ensemble du domaine de
modélisation: augmentations marginales des concentrations de
contaminants dans l’air ambiant.

Principales mesures d’atténuation:
Contrôle de la génération de poussières sur les chemins miniers
par arrosage régulier avec de l’eau ou par l’application d’un abat
poussières
Hydro ensemencement des sections inactives des haldes de co
disposition.
Sélection de matériaux exempts ou à très faible teneur en SC
pour le recouvrement des voies de roulement dans la fosse et
vers le concentrateur et les haldes de co disposition et de mort
terrain.
Entretien régulier des voies de roulement pour réduire la teneur
en silt sur la surface de roulementNOUVEAU MONDE GRAPHITE 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
LaP: Dépassement des niveaux de bruit admissibles (55 dBA
le jour et 50 dBA la nuit) pour les résidences et terrains (6) –
(de 35 à 63 dBA)
DLG: Augmentation des niveaux de bruit mais respect des
normes (de 42 à 45 dBA)

Principales mesures d’atténuation:
Alarmes de recul à bruit blanc auto ajustable
Mode électrique des équipements lourds (pelles, béliers et
camions 40T) (5 à 10 dBA de réduction)

NOUVEAU MONDE GRAPHITE 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
Rabattement de la nappe phréatique (environ 500 m autour
de la fosse variant selon les phases du projet) (E)
Assèchement de milieux humides (E)
Transport de contaminants (F)

Principales mesures d’atténuation :
Forages de puits à proximité de la fosse et distribution de
l’eau dans les milieux humides et plans d’eau affectés par le
rabattement de la nappe phréatique

NOUVEAU MONDE GRAPHITE 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
Qualité de l’eau de la rivière Matawin

Augmentation de la turbidité (C)
Qualité de l’eau du ruisseau à l’Eau Morte

Augmentation de la turbidité (C)
Augmentation de la concentration de certains métaux
dans l’eau, principalement nickel, cuivre, fer (E, F)
Augmentation de l’ammoniaque et des nitrates (E)

Principales mesures d’atténuation:
Réduction du débit de l’effluent final en exploitation par :

Détournement des eaux souterraines vers les milieux
humides et le lac aux Pierres
Emmagasinement au besoin de trois mois durant la
période d’étiage

NOUVEAU MONDE GRAPHITE 
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Tableau 12 Superficies drainées et débits moyens annuels 

Cours d'eau Emplacement 

Ruisseau â l'Eau Morte Point de reJet de l'effluent final 

Ruisseau à l'Eau Morte Jonction avec la nviêre Matawin 

R1v1ère Matawm Sa1nt-M1chel-des-Sa1nts 

R1v1ère Malawrn En aval du barrage Taureau 

Rivière Saint-Maurice Embouchure à Trois-Rivières 

NOUVEAU MONDE GRAPHITE 

~M, •)) 
NOUVEAU MONDE GV\PHITE SNC•l..-\\'.WN 

PROJET MATAWINIE 
CanxJiirim-.du--~ 

BasS>s vft'SMIU M ~

Riwrvoir T~ _.,, _____ , ..,,.. ____ _ 

A ---·-!--------~--, 
h 

Superiicie 1 Débit moy~n drainêe 

(km2) 
annuel (m3/s) 

61 1,1 

85 1,5 

1 390 24 

4 070 69 

42 700 730 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
Diminution de la quantité d’eau de ruissellement dans les
milieux humides et cours d’eau dans certains sous bassins
versants

Principales mesures d’atténuation:
Forages de puits à proximité de la fosse et distribution de
l’eau dans les milieux humides et plans d’eau affectés par le
rabattement

NOUVEAU MONDE GRAPHITE 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
Milieu forestier

Perte de 292 ha (6,7% de la zone d’étude restreinte (C)
Restauration et végétalisation du site minier (E, F)

Milieux humides (MH)
Perte directe de 12,5 ha (6,7% de la zone d’étude
restreinte (C)
Perte indirecte de 27,7 ha (E)
Restauration et création de MH (E, F)

Principales mesures d’atténuation:
Détournement des eaux souterraines vers les milieux
humides
Relocalisation du bassin collecteur 4

NOUVEAU MONDE GRAPHITE 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
Perte / détérioration d’habitats (MES) (C)
Détérioration d’habitats due à l’exploitation de la fosse (E)

Via réduction de l’apport en eaux de surface pour
certains petits cours d’eau
Via le rabattement de la nappe phréatique

Restauration et création d’habitats (F)

Principales mesures d’atténuation:
Utilisation d’abat poussières
Limitation des vitesses (50 km/h)
Relocalisation du bassin collecteur 4
Détournement des eaux souterraines vers les milieux
humides et les cours d’eau

NOUVEAU MONDE GRAPHITE 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
Perte et fragmentation d’habitats (déboisement)(C)
Destruction de nids et mortalité (déboisement)(C)
Dérangement par le bruit (C, E, F)
Détérioration d’habitats due à l’exploitation de la fosse (E)

Via réduction de l’apport en eaux de surface pour
certains petits cours d’eau
Via le rabattement de la nappe phréatique

Restauration et création d’habitats (F)
Altération de l’habitat de reproduction liée au rabattement
de la nappe (E)

Principales mesures d’atténuation:
Éviter d’effectuer le déboisement entre le 1er mai et le 15
août
Favoriser le retour de l’eau souterraine pompée pour le
dénoyage de la fosse dans les milieux humides touchés par
le rabattement de la nappe phréatique.

NOUVEAU MONDE GRAPHITE 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
Destruction des habitats de repos et de maternage
potentiels causée par le déboisement (C)
Perte d’habitats de repos et d’alimentation (C)
Altération ou perte des habitats d’alimentation potentiels
liée à l’éclairage artificiel (C, E)
Perte des habitats d’alimentation et de repos potentiels liée
au bruit (C, E, F)
Risque de mortalité par collision lié à la circulation des
véhicules la nuit (E)
Altération de l’habitat d’alimentation et d’abreuvement (E)
Création d’habitats d’alimentation et de repos (F)

Principales mesures d’atténuation:
Éviter d’effectuer le déboisement du 1er juin et le 1er août (C)
Éclairage (lumière jaune ambrée). Les lampes à vapeur de
sodium haute ou basse pression (C, E)
Favoriser le retour de l’eau souterraine pompée pour le
dénoyage de la fosse dans les milieux humides touchés par
le rabattement de la nappe phréatique.

NOUVEAU MONDE GRAPHITE 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
• Effets directs: Création et occasions d’affaires pour les

entreprises locales
• Effets indirects et induits: retombées pour les commerces

locaux et développement de l’offre commerciale locale;
• Maintien de familles dans la région; maintien et

développement des services
• Demande résidentielle; maintien de la valeur foncière des

propriétés et des terrains.
• Diversification économique de la Haute Matawinie

Principales mesures de bonification:
• Programme de formation pour favoriser les embauches

locales et atikamekws
• Favoriser les entreprises locales ou atikamekw pour les

services et l’approvisionnement
• Poursuivre les travaux pour la 2e transformation à SMDS
• Mise en œuvre et suivi des ententes et Fonds régional de

développement

NOUVEAU MONDE GRAPHITE 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
• Rétention des familles en raison des emplois et maintien

/développement des services à la population
• Nuisances découlant des activités minières: transport, bruit,

poussières, pression sur les infrastructures publiques ou
privées.

• Effets psychosociaux positifs (espoir de revitalisation) et
négatif (inquiétudes accrues des résidents et villégiateurs de
proximité, perte de propriété)

Principales mesures d’atténuation:
• Protocole d’acquisition des propriétés
• Comité de suivi environnemental et social requis par la Loi
• Assurer de bonnes relations avec les communautés d’accueil

et une bonne diffusion de l’information relative au projet :
comité de liaison avec la municipalité

• Programme de gestion des plaintes
• Site web avec information disponible
• Mesures de réduction de la poussière, bruit, éclairages,

notamment pour la circulation des camions (respect des
limites de vitesse, abats poussière, horaires de travail, etc.)

NOUVEAU MONDE GRAPHITE 
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6- Présentation, consultation et échanges sur les principales mesures 
d’atténuations retenues par SNC Lavalin

Principaux effets:
• Crainte d’affecter l’image nature, touristique et de

villégiature de Saint Michel Des Saints par l’insertion d’un
projet minier

• Les activités de villégiature contiguës au site d’exploitation
de la mine (ex. Lac aux Pierres pistes de quad, motoneige)
pourraient être affectées par le projet

• Usure des infrastructures publiques utilisées par le projet
(voies routières)

• Transformation du paysage sur le site du projet
Principales mesures d’atténuation:
• Comité d’intégration au territoire et implantation du plan

d’intégration au territoire
• Comité de suivi environnemental et social requis par la Loi
• Gestion des résidus en co disposition
• Restauration progressive de l’aire d’accumulation des résidus

miniers (végétalisation)
• Remblaiement progressif de la fosse
• Taxes et redevances permettront de financer des

infrastructures publiques.
NOUVEAU MONDE GRAPHITE 
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7- Divers Ajouts/ remplacement de membres

• Secteur récréotouristique

• Secteur environnement

• Secteur économique

• Autres:

Objectif du comité :
Favoriser l’implication de la communauté locale  dans 

l’ensemble du projet de mine de graphite. 

Rôle du comité:
• Maintenir une communication privilégiée et constante
• Voir au respect du milieu d’accueil
• Surveiller les impacts environnementaux 
• Assurer les retombées économiques régionales

NOUVEAU MONDE GRAPHITE 
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À l’Agenda!    

Les rencontres du comité d’accompagnement ont lieu au siège social de Nouveau 
Monde Graphite de 17h30 à 20h.

Calendrier des prochaines rencontres

Les mardis Les jeudis 

Mars 2019 12-19 14-21

Mai 2019 21-28 23-30

Septembre 2019 17-24 19-26

Novembre 2019 19-26 21-28

Janvier 2020 14-21 16-23

NOUVEAU MONDE GRAPHITE 
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Contacts
Isabelle Levasseur
450 757-8905
Frédéric Gauthier
819 290-3138

TSX.V – NOU
OTCQB– NMGRF
FSE – NM9

Merci!

NOUVEAU MONDE GRAPHITE 



 

 
 

Annexe 3-8 
Rapport de consultation Weymok 





 
 

 

MÉMORENDUM TECHNIQUE 
 

SYNTHÈSE DES CONSULTATIONS AUPRÈS LA NATION ATIKAMEKW ET DES 
EFFETS DU PROJET MINIER MATAWINIE 

 
Projet : Projet de mine de graphite Matawinie de Nouveau Monde Graphite (NMG) 

Sujet : Bilan des activités de consultation et évaluation préliminaire des effets du projet sur la 
Nation Atikamekw 

Expéditeurs : Yanick Plourde, Weymok 
Raoul Flamand, Weymok 

 
Destinataire : Frédéric Gauthier, Nouveau Monde Graphite  
Date : 12 février 2019 

No projet : 100418017 
 

Le présent mémorandum technique regroupe l’ensemble des informations recueillies lors des 
différentes consultations  et démarches menées par Weymok auprès de la Nation Atikamekw 
dans le contexte du processus d’évaluation environnementale du projet minier Matawinie. À cet 
égard, il ne doit être considéré et utilisé que dans l’unique objectif d’évaluer les impacts du projet 
minier sur les Atikamekws ou encore pour favoriser la prise en compte des intérêts et 
préoccupations qui ont été soulevés lors des diverses consultations menées dans le contexte du 
processus d’évaluation environnementale.  
 
Les activités de consultation menées par Weymok se résument comme suit : 
 

1. Une rencontre à La Tuque le 23 octobre 2018 avec le Conseil des Atikamekw de 
Manawan (CDAM) et M. Constant Awashish du Conseil de la Nation Atikamekw 
(Annexe 1); 

2. Une journée porte-ouverte à Saint-Michel-des-Saints le 8 décembre 20181, où un 
professionnel de Weymok était présent pour accompagner tous les membres de 
Manawan (annexe 2). 

3. Une rencontre avec le Conseil des Atikamekw de Mananan le 19 novembre 2018 
(annexe 3). 

4. Une rencontre avec le Centre Ressources Territoire du CDAM le 8 janvier 2019 
(annexe 4); 

5. Une rencontre d’information et de consultation publique tenue à Manawan le 8 janvier 
2019, où toute la population était invitée (annexe 5); 

                                                
1 Pour cet évènement, NMG avait réservé un transport en autobus à partir de Manawan pour permettre aux personnes intéressées de 
pouvoir assister à la journée porte-ouverte. Seulement deux résidents de Manawan étaient présents lors de cette journée. 



6. Une demande écrite d’information au Conseil de la Nation Atikamekw (CNA) le 28 janvier 
2019, mais dont la réponse n’a pu être obtenue au moment d’écrire le présent document 
(annexe 6). 

 
Au moment d’écrire ces lignes, les pourparlers entre le CDAM et NMG étaient toujours en  
cours, mais aucune entente écrite sur le prédéveloppement ou sur les avantages et les 
répercussions du projet n’avaient été ratifiées. 
 
À la lumière de l’information partielle qu’il a été possible de consulter par Weymok avant le dépôt 
de l’étude d’impact sur l’environnement et le milieu social du projet, certains éléments sont 
intéressants dans la mesure où ils contribuent à atténuer les impacts du projet sur le territoire 
ancestral de la Nation Atikamekw ou qu’ils favorisent les retombées économiques ou sociales : 
 

• Le fait d’opérer la mine avec des équipements électriques contribuera non seulement à 
réduire les émissions de GES, mais aussi à limiter la dispersion de contaminants dans 
l’air et l’émission de bruit au-delà du site minier; 

• L’emplacement du projet, dont l’éloignement de Manawan (environ 65 km à vol d’oiseau) 
et l’absence d’éléments d’occupation et d’utilisation actuelles du territoire à des fins 
traditionnelles, contribuent à limiter les impacts sur la Nation Atikamekw; 

• Certains éléments du projet qui permettent de minimiser l’empreinte du projet sur le 
territoire, comme par exemple le remblayage partiel de la fosse durant son exploitation; 

• Une projet d’usine de démonstration qui permettra non seulement de favoriser le 
développement de procédés efficaces de récupération du graphite et la mise en marché 
du concentré en phase commerciale, mais aussi de valider les prédictions quant aux 
possibles impacts des résidus miniers avec la mise en place de cellules expérimentales 
de terrain et leur suivi sur plusieurs mois; 

• Un projet d’une durée suffisamment longue (environ 26 ans) pour favoriser des 
retombées économiques et sociales structurantes pour la communauté de Manawan; 

• La volonté et l’intention de NMG de développer des projets de deuxième transformation à 
partir du concentré de graphite, qui pourraient permettre d’accroître les retombées 
positives du projet pour Manawan. 

 
Selon les diverses consultations réalisées, il appert que le secteur du projet minier Matawinie ne 
serait plus utilisé sur une base régulière aujourd’hui pour la pratique d’activités traditionnelles par 
les membres de la communauté de Manawan. Les secteurs où se concentrent la majeure partie 
des activités traditionnelles parmi les 21 maîtres de trappage et leur famille se trouvent en 
grande majorité au nord et à l’est de Manawan. Le site minier projeté se trouve au sud de la 
réserve à castors de Manawan, où des droits exclusifs pour le piégeage des animaux à fourrures 
sont consentis aux Atikamekws par le gouvernement du Québec. D’autres terrains de piégeage 
définis par le CDAM se trouvent au-delà de la réserve à castors, mais aucun n’englobe le secteur 
du projet Matawinie. Enfin, le site minier se trouve aussi légèrement au sud des deux territoires 
d’application décrétés en 2003 et en 2015 par le gouvernement du Québec relativement au 
territoire ancestral du CDAM. 
 
Le secteur du projet Matawinie était encore utilisé il y une soixantaine d’années, mais il a été 
graduellement délaissé en raison du développement allochtone (agglomération de Saint-Michel-
des-Saints, réseau routier, villégiature, foresterie, ZEC et pourvoiries, etc.). Pour la Nation 
Atikamekw, « ce même territoire était occupé et utilisé historiquement, et il n’a jamais été cédé, 
jamais vendu, jamais échangé, de même que jamais statué autrement » (citation de Feu César 



Néwashish, à la demande de Mme Thérèse Niquay du CDAM). Aussi, le CDAM souligne qu’avec 
l’accroissement rapide de la population de Manawan, il n’est pas exclu que ce même territoire 
puisse être occupé ou utilisé à nouveau dans l’avenir à des fins traditionnelles. 
 
Il importe de préciser que les énoncés précédents, notamment sur les effets du projet sur la 
Nation Atikamekw, pourront être précisés ou révisés après avoir pris connaissance de 
l’ensemble de la documentation qui sera déposée dans le contexte du processus d’évaluation 
environnementale du projet Matawinie, notamment une description détaillée du projet, le résultat 
des inventaires du milieu récepteur et l’évaluation des impacts du projet sur les milieux 
biophysique et humain. 
 
Le texte qui suit résume les principales préoccupations soulevées par la Nation Atikamekw lors 
de l’ensemble des activités de consultation relativement au développement du projet Matawinie. 
 
 
Deux composantes d’intérêt particulier pour la Nation Atikamekw 
 

1. La réalisation d’un projet respectueux : 
a) de l’environnement; 
b) des ressources hydriques, floristiques et fauniques; 
c) de l’occupation et de l’utilisation par la Nation Atikamekw de son territoire ancestral ;  
d) et ce, à toutes les étapes de développement de la mine. 

 
2. Des retombées économiques et sociales, des opportunités d’affaires, de formation et de 

transfert de connaissances et des emplois pour la Nation Atikamekw. 

 
Principales préoccupations environnementales 
 
Les principales préoccupations environnementales en lien avec le développement du projet 
Matawinie peuvent se résumer comme suit : 
 

• Préserver la qualité de l’eau de surface et souterraine; 
• Ne pas affecter significativement les ressources fauniques (surtout les gros gibiers) et 

floristiques d’importance pour la Nation Atikamekw (abondance, santé des populations, 
qualité de la chair, etc.); 

• Ne pas affecter de vestiges archéologiques en lien avec l’occupation ou l’utilisation du 
territoire par les Atikamekws; 

• Minimiser l’empreinte environnementale (construction, exploitation et fermeture); 
• Préserver un encadrement propice à la pratique des activités traditionnelles autochtones 

(bruit, poussière, ouverture du territoire, etc.); 
• Minimiser le passif environnemental après la cessation des activités minières. En phase 

de restauration, favoriser l’établissement d’écosystèmes terrestres, aquatiques ou de 
milieux humides susceptibles d’être utilisés par la faune (halde, parc à résidus, bassin 
d’accumulation d’eau, fosse, etc.) dans l’objectif de minimiser le passif environnemental 
du territoire ancestral atikamekw; 

• Participation des Atikamekws dans le processus d’évaluation environnementale du projet; 
• Participation des Atikamekws dans le ou les comités de suivi; 
• Participation des Atikamekws aux activités de surveillance et de suivis environnementaux. 



 
Participation aux retombées économiques et sociales du projet 
 
Les principaux aspects associés aux retombées économiques et sociales du projet Matawinie se 
résument comme suit : 
 

• Offrir des emplois à toutes les étapes du projet; 
o Formation sur mesure à Manawan et promotion de telles formations aux finissants 

de l’école secondaire; 
o Pour des formations à Saint-Michel-des-Saints, offrir une opportunité 

d’hébergement pour les résidants de Manawan (accès au logement); 
o Fournir un encadrement adapté (ex. mentorat) pour les travailleurs de Manawan 

pour favoriser leur intégration et la rétention des employés Atikamekws (durabilité 
des emplois) ; 

o Offrir des emplois de qualité (durée, horaire, salaire et avantage sociaux). 
 

• Offrir des opportunités de contrats pour les entreprises Atikamekws (offrir l’opportunité de 
soumissionner sur tous les travaux pour lesquels des firmes Atikamekws peuvent offrir un 
service, notamment les études en environnement et la prise en compte du savoir 
traditionnel); 

• Ratifier des ententes avec la Nation Atikamekw pour une participation aux retombées 
économiques et sociales lors du développement du projet. Cette entente devrait inclure la 
nécessité de consulter le CDAM et d’y enchâsser certaines mesures d’atténuation ou de 
bonification relativement à divers aspects du projet. 
 

• Maintenir une communication étroite avec le CDAM et la population de Manawan durant 
toute la durée du projet, notamment avec l’embauche par NMG d’un agent de liaison de 
Manawan. 

 



 
Annexe 1 
 
Compte rendu de la rencontre avec le Conseil des Atikamekw de Manawan et le Conseil de la 
Nation Atikamekw du 23 octobre 2018 à La Tuque. 



COMPTE-RENDU DE RÉUNION 
 

Projet : Projet de mine de graphite Matawinie de Nouveau Monde Graphite (NMG) 

Sujet : Rencontre préparatoire pour la participation des Atikamekw au processus d’évaluation 
environnementale du projet 

Expéditeur : Yanick Plourde (YP), Weymok 

Personnes  Yanick Plourde, Weymok 
présentes : Raoul Flamand, Weymok 

Paul-Émile Ottawa (PEO), Conseil des Atikamekw de Manawan 
Sipi Flamand (SF), Conseil des Atikamekw de Manawan 
Glenn Dubé (GD), Conseil des Atikamekw de Manawan 
Ghislain Quitich (GQ), Conseil des Atikamekw de Manawan 
Constant Awashish (CA), Conseil de la Nation Atikamekw 

 
Copie : Aux personnes présentes 

Frédéric Gauthier, Nouveau Monde Graphite 
Date : 25 octobre 2018 

Lieu : Hôtel Marineau, La Tuque 

No projet : 100418017 
 

 
YP présente brièvement le projet Matawinie ainsi que le mandat qui a été confié par NMG à la 
firme Weymok pour documenter l’utilisation et l’occupation du territoire par la Nation Atikamekw, 
ainsi que pour consulter la population de Manawan pour recueillir leurs préoccupations 
relativement au projet minier Matawinie. NMG souhaite que divers experts de la firme SNC-
Lavalin puissent participer aux rencontres pour favoriser l’intégration des éléments pertinents à 
l’étude d’impact du projet minier actuellement en cours et dont le dépôt souhaité est le 1er février 
2019.  
 
YP mentionne qu’il a procédé à une visite du site minier et des aménagements requis pour 
opérer l’usine de démonstration et que l’aménagement du site est conforme aux règles de l’art en 
matière de protection de l’environnement.  
 
NMG souhaite tenir une journée porte-ouverte à Saint-Michel-des-Saints le samedi 8 décembre 
prochain pour informer la population sur le projet ainsi que sur le processus d’évaluation 
environnementale du projet. À ce moment, plusieurs experts de SNC-Lavalin seront présents et 
on souhaite la participation de Weymok pour parler des préoccupations et intérêts de la Nation 
Atikamekw. NMG propose d’offrir un transport en autobus à partir de Manawan pour permettre 
aux personnes intéressées de venir à la journée porte-ouverte à Saint-Michel-des-Saints.  
 
NMG propose de venir présenter le projet à Manawan en présence de SNC Lavalin et de 
Weymok dans les semaines du 5 ou du 12 novembre 2018. Une première présentation pourrait 
être faite au Conseil des Atikamekw de Manawan, et une autre ultérieurement à la population. 



PEO va vérifier la disponibilité du Conseil pour une telle présentation pour ensuite nous revenir 
avec une proposition pour une date entre le 5 et le 16 novembre. 
 
YP présente ce qu’il considère comme les principales préoccupations et intérêts pour la Nation 
Atikamekw relativement au développement du projet minier Matawinie. Ces éléments sont repris 
à l’annexe A du présent compte-rendu. Il insiste cependant sur le fait de valider et de compléter 
ces informations auprès des divers intervenants du CAM, du CNA et de la population de 
Manawan. Au fil des prochaines rencontres et échanges avec les intervenants de Wewmok, ce 
document pourra être mis à jour.  
 
Il est convenu avec le chef et les conseillers du CAM que les demandes d’information ou de 
consultation de familles qui utilisent le territoire Aikamekw davantage concerné par le projet 
minier seraient adressées à M. Kevin Dubé (819-971-1533, poste 222) du Centre de Ressources 
territorial du Conseil des Atikamekw de Manawan. 
 
Au CNA, les informations pourront être recueillies auprès de M. Dany Chilton au Secrétariat au 
territoire qui s’occupe des dossiers se rapportant à l’occupation Atikamekw du Nitaskinan, 
l’environnement, l’écologie, l’aménagement et la planification du territoire, la gestion de la faune 
et la gestion des ressources naturelles. Une rencontre est possible au bureau du CNA de La 
Tuque ou encore à Québec lors d’un déplacement d’affaires de M. Chilton.  
 
Lors de la réunion, il a été possible de parler avec M. Pierre Boucher qui a reçu le mandat de 
NMG d’évaluer les retombées économiques du projet Matawinie. Il est convenu que celui-ci 
produirait une évaluation des retombées économiques pour la Nation Atikamekw, soit à l’intérieur 
de son mandat actuel avec NMG ou d’un mandat donné par le CNA.  
 
PEO mentionne dans un premier temps que certaines familles pourraient être rencontrées 
prioritairement relativement à leur occupation et leur utilisation du territoire ancestral dans le 
contexte du projet minier Matawinie. Après discussion avec RF et PEO, il est convenu que la 
consultation relativement au projet ne ciblerait pas des familles en particulier mais s’adresserait 
plutôt à la population de Manawan en général.  
 
SF mentionne que Mme Émilie Houle a développé un processus de consultation intéressant 
auprès de la Nation Crie et qu’il pourrait s’avérer intéressant de s’en inspirer. YP a convenu 
d’entrer en contact avec elle pour évaluer la possibilité d’échanger de l’information à ce sujet. 
 
CA insiste pour préciser que le mandat confié par NMG à Weymok n’enlève pas l’obligation du 
Gouvernement du Québec de consulter les Atikamekw relativement à tous projet de 
développement et d’exploitation des ressources naturelles sur le territoire ancestral de la Nation 
Atikamekw. 
 
 
 



ANNEXE A: 
 

Le projet minier de Nouveau Monde Graphite et la Nation Atikamekw 
AVANT CONSULTATIONS 

 
Deux composantes d’intérêt particulier pour la Nation Atikamek : 
 

3. La réalisation d’un projet respectueux de : 
a. l’environnement; 
b. des ressources hydriques, floristiques et fauniques; 
c. de l’occupation et de l’utilisation du territoire ancestral actuel et potentiel (dans 

l’avenir) par la Nation Atikamekw 
d. et ce, à toutes les étapes de développement de la mine 

4. Des retombées économiques, des opportunités d’affaires, de formation et de transfert de 
connaissances et des emplois pour la Nation Atikamekw 

 
Principales préoccupations environnementales 

• Préserver la qualité de l’eau de surface et souterraine 
• Ne pas affecter significativement les ressources fauniques et floristiques d’importance 

pour la Nation Atikamek (abondance, santé des populations, qualité de la chair, etc.) 
• Minimiser l’empreinte environnementale (construction, exploitation et fermeture) 
• Préserver un encadrement propice à la pratique des activités traditionnelles autochtones 

(bruit, poussière, ouverture du territoire, etc.) 
• En phase de restauration, favoriser l’établissement d’écosystèmes terrestres, aquatiques 

ou de milieux humides susceptibles d’être utilisés par la faune (halde, parc à résidus, 
bassin d’accumulation d’eau, fosse, etc.) dans l’objectif de minimiser le passif 
environnemental du territoire ancestral atikamek. 

• Implication des Atikamekw dans le processus d’évaluation environnementale du projet 
(mandat en cours de la firme Weymok) 

• Implication des Atikamekw aux activités de surveillance et de suivis environnementaux. 

 
Participation aux retombées économiques du projet 

• Offrir des emplois de qualité à toutes les étapes du projet 
o Formation sur mesure 

• Offrir des opportunités de contrats pour les entreprises atikamekw (offrir l’opportunité de 
soumissionner sur tous les travaux pour lesquels des firmes atikamekw peuvent offrir un 
service). 

• Ratifier des ententes avec la Nation Atikamekw (ex. entente sur les répercussions et les 
avantages- ERA). 



 
Annexe 2 
 
Fiche informative remise aux résidents de Manawan présents à la journée porte-ouverte à l’usine 
de démonstration de NMG le 8 décembre 2018 



 
 
 
 
Kwe, 
 
 
Weymok, une entreprise Atikamekw, a été mandatée par Nouveau Monde Graphique pour 
accompagner la Nation Atikamekw et la communauté de Manawan dans le processus 
d’évaluation environnementale du projet minier Matawinie. 
 
Un des volets de notre mandat consiste à recueillir les préoccupations et intérêts des membres 
de la communauté de Manawan et à documenter l’utilisation (chasse, pêche, piégeage, 
cueillette, etc.) et l’occupation du territoire (campement, ligne de piégeage, portage, etc.) par la 
population de Manawan ou par des membres qui résident hors de la réserve et ce, dans le 
secteur du projet et dans sa périphérie (voir la carte des infrastructures minières projetées en 
annexe). 
 
Pour toutes questions, commentaires ou informations à transmettre, n’hésitez pas à 
communiquer avec : 
 
 
Raoul Flamand au 450-758-6766 : raoul.flamand@weymok.ca 
 
Ou  
 
Yanick Plourde, biologiste au 418-261-9141 : yanick.plourde@weymok.ca  
 
 
 
 
 
Nous vous invitons également à venir assister à une présentation du projet qui se tiendra à 
Manawan en janvier 2019. 
 
Mikwetc! 
 
p.j. 
carte 1 : Localisation générale du projet Matawinie par rapport à la communauté de Manawan 
carte 2 : Infrastructures minières du projet Matawinie à l’an 1 
carte 3 : Infrastructures minières du projet Matawinie à l’an 25,5 (fin de l’exploitation) 
 
 

mailto:raoul.flamand@weymok.ca
mailto:yanick.plourde@weymok.ca


Annexe 3 
 
Compte rendu de la rencontre avec le Conseil des Atikamekw de Manawan le 19 novembre 2018 
 

 
 



 
COMPTE-RENDU DE RÉUNION 

 
Projet : Projet de mine de graphite Matawinie de Nouveau Monde Graphite (NMG) 

Sujet : Rencontre avec le Conseil des Atikamekw de Manawan 

Expéditeurs : Yanick Plourde (YP), Weymok 
Geneviève Dionne, SNC Lavalin 

 
Personnes  Yanick Plourde, Weymok 
présentes : Raoul Flamand, Weymok 

Paul-Émile Ottawa (PEO), Chef, Conseil des Atikamekw de Manawan 
Sipi Flamand (SF), Vice-chef, Conseil des Atikamekw de Manawan 
Glenn Dubé (GD), Conseil des Atikamekw de Manawan 
Ghislain Quitich (GQ), Conseil des Atikamekw de Manawan 
Mario Ottawa, Conseil des Atikamekw de Manawan 
Claudia Néwashish, Conseil des Atikamekw de Manawan 

 
Frédéric Gauthier, Nouveau Monde Graphite 
Geneviève Dionne, SNC Lavalin 
 

Copie : Aux personnes présentes 
 

Date : 19 novembre 2018 

Lieu : Auberge Manawan, Manawan 

No projet : 100418017 
 

 

Dans un premier temps2, FG présente le projet Matawinie révisé en fonction des récents 
résultats de l’étude de faisabilité. Les résultats de l’étude de faisabilité confirment une 
augmentation des ressources minérales (réserve d’environ 60 Mt). Des cartes papiers illustrant 
les infrastructures minières ont été remises à chacun des membres du CAM.  
 
Voici les principaux faits saillants du projet révisé : 
 

• durée de vie du projet : environ 25,5 ans; 
• l’empreinte du projet demeure sensiblement la même puisqu’une partie de la roche stérile 

et des résidus miniers seront entreposés dans la fosse et que les aires d’accumulation 
(haldes) ont été rehaussées; 

• capacité de traitement de l’usine : 100 000 t/an; 
• coût d’investissement en capital : 350 M$; 
• dépenses d’exploitation : 49 M$/an; 

                                                
2 Le projet a d’abord été présenté par FG de NMG qui a ensuite quitté la salle afin de laisser les participants exprimer leur opinion en 
l’absence du promoteur. 



• 250 emplois en moyenne durant la construction; 
• 120 emplois directs durant l’exploitation. 

 
Les principaux enjeux identifiés à ce jour et associés au projet Matawinie sont les suivants :  
 

1. conservation de la qualité de l’atmosphère, lutte contre les changements climatiques et 
réduction des GES; 

2. climat sonore; 
3. qualité de l’environnement et conservation des ressources en eau; 
4. maintien de la biodiversité; 
5. développement socioéconomique; 
6. santé physique et psychosociale; 
7. utilisation du territoire et des ressources et protection des paysages; 
8. relations avec les communautés (voir tableau détaillé en annexe). 

 
FG évoque que l’un des enjeux importants du projet est de contrôler le potentiel de génération 
d’acidité d’une portion des roches stériles et des résidus miniers qui seront générés durant la 
durée de vie de la mine. À cet effet, NMG propose une approche de gestion par co-disposition 
des stériles et des résidus miniers de manière en isoler le matériel potentiellement générateur 
d’acidité par d’autres qui ne l’est pas (barrière contre l’eau et l’oxygène). L’efficacité d’une telle 
approche sera notamment vérifiée par l’entremise de l’usine de démonstration et de cellules 
expérimentales de terrain, ainsi que par de la recherche réalisée par l’Institut de recherche des 
mines et environnement (IRME). 
 
PEO demande si la transformation du minerai se fera ailleurs, loin du site minier. YP précise que 
la première transformation se fera sur place dans le concentrateur, en bordure de la mine. FG 
souligne que des projets de deuxième transformation sont à l’étude et que si l’ensemble des 
conditions sont réunies, ceux-ci pourraient voir le jour et seraient localisés à Saint-Michel-des-
Saints ou ailleurs dans les environs.  
 
PEO souligne que l’usine pilote amène de la confusion auprès de plusieurs membres de la 
communauté de Manawan, alors que GQ mentionne que les gens de Manawan ne savent pas ce 
que fait NMG. Une meilleure communication pour bien départager le projet pilote et le projet 
d’exploitation commerciale serait souhaitable. FG précise que cette usine de démonstration est 
nécessaire pour qualifier le graphite afin de convaincre des partenaires pour financer le projet ou 
pour l’achat du graphite. YP mentionne que ce projet pilote est aussi utile pour documenter les 
impacts réels du projet, notamment le suivi de la qualité des eaux de surface et souterraines au 
moyen de cellules expérimentales de roches stériles et de résidus miniers soumises à des 
conditions réelles de terrain. 
 
PEO demande quel est le déclencheur du processus d’étude d’impact au Québec. En vertu du 
règlement sur l’évaluation et l’examen des impacts sur l’environnement, tous projets de mines 
(autres que métallifères, d’uranium ou de terres rares) dont la capacité de production est de 
500 tonnes métriques ou plus par jour sont assujettis à ladite procédure (processus d’étude 
d’impact).  
 
FG dresse un bref rappel des discussions qui ont eu lieu depuis le début du projet avec le CAM. 
Une entente cadre est survenue le 2 mars 2018, mais aucune entente sur le prédéveloppement 
ou sur les répercussions et les avantages du projet n’ont été ratifiées à ce jour pour diverses 



raisons, dont les dernières élections du CAM. Il est proposé d’inclure dans l’entente sur les 
répercussions et les avantages (ERA) la nécessité de consulter le CAM et d’y enchâsser 
certaines mesures d’atténuation ou de bonification relativement à divers aspects du projet. 
Nouveau Monde Graphite témoigne de son intérêt à reprendre les discussions avec le CAM à ce 
sujet. Tous sont d’accord qu’il vaut mieux avoir une idée des impacts du projet avant de 
reprendre ces discussions. D’ailleurs, on demande à ce que la distance de la communauté soit 
indiquée à vol d’oiseau, soit 65 km au lieu de 85 km.  
 
FG mentionne que trois membres de Manawan ont bénéficié d’une formation défrayée par NMG 
et dispensée par le Centre de formation professionnelle de Val-d’Or en extraction du minerai 
dans le contexte du projet d’usine de démonstration. Des trois personnes de Manawan, deux 
sont toujours à l’emploi de NMG. FG précise que NMG évaluera la possibilité que des 
programmes de formation puissent être donnés à Saint-Michel-des-Saints pour favoriser la 
formation d’un maximum d’employés de Manawan ou de la région. À cet égard, des mesures 
incitatives seront analysées pour permettre à des membres de Manawan de suivre des 
formations (transport organisé ou hébergement à SMDS). Enfin, PEO demande à NMG de 
fournir une liste des catégories d’emplois qui seront requises à la mine (ex. formation de 
camionneur) pour être en mesure de mieux préparer la communauté de Manawan.  
 
SF demande si la possibilité de valoriser les résidus miniers sera étudiée. FG répond que les 
stériles non générateurs d’acide pourront peut-être être utilisés pour produire du concassé (p.ex. 
pour la construction des routes), alors que les résidus miniers non générateurs d’acidités seront 
utilisés pour servir de barrière à l’eau et à l’oxygène pour la portion des résidus potentiellement 
générateurs d’acidité (codisposition des résidus et de la roche stérile).  
 
SF souligne qu’il a assisté à une rencontre sur le projet à SMDS, où certaines inquiétudes en 
termes de protection de la qualité de l’eau en périphérie du site minier ont été soulevées. YP 
mentionne que la protection des eaux de surface et souterraines constitue un enjeu pour tous les 
projets miniers. mais que les normes gouvernementales actuelles demandent un traitement des 
eaux minières et de vérifier régulièrement la conformité, ce qui permet généralement de protéger 
adéquatement le réseau hydrique en aval des points de rejet des effluents miniers. GD indique 
que les gens de SMDS seront également consultés pour recueillir leurs inquiétudes par rapport 
au projet.  
 
SF s’informe également à savoir si NMG se préoccupe de l’aspect archéologique. FG répond 
que des analyses de potentiel ont été réalisées, et que ce rapport pourrait être partagé avec le 
CAM.  
 
Certaines inquiétudes sont soulevées relativement au passif environnemental après la cessation 
des activités minières. FG précise que la nouvelle Loi sur les mines demande qu’une garantie 
financière correspondant à 100 % du coût total de restauration soit versée au gouvernement du 
Québec durant les deux premières années suivant l’émission du bail minier. YP mentionne aussi 
que de nouvelles approches de restauration minière permettent non seulement de sécuriser les 
lieux d’un point de vue environnemental, mais aussi de favoriser le rétablissement 
d’écosystèmes terrestres et aquatiques qui pourront être utilisés par la faune.  
 
Il est convenu que NMG affiche dans plusieurs lieux communautaires la journée porte-ouverte du 
projet Matawinie à SMDS le 8 décembre prochain et que PEO diffuse aussi l’information à la 
radio communautaire. Un transport en autobus sera offert par NMG pour permettre à un plus 



grand nombre de personnes de Manawan d’assister à cette journée porte-ouverte. Il est convenu 
que YP assiste à cette journée (sans présentation officielle à un kiosque) et qu’il aille au-devant 
des gens de Manawan pour leur présenter le projet, discuter des enjeux, répondre à leurs 
questions ou encore recueillir leurs préoccupations.  
 
GD demande au CAM de clarifier un point qui ressort des discussions : pour le CAM, le projet 
favoriserait le développement économique à Manawan, notamment en termes de formation, de 
création d’emplois, et d’opportunités d’affaires pour les entreprises de Manawan et des royautés 
pour le Conseil de bande (communauté), mais que le CAM veut tout de même s’assurer que le 
projet respecte les règles de l’art en matière de protection environnementale Les participants 
abondent en ce sens. À Manawan, il y aurait officiellement trois entrepreneurs.  
 
CN souligne que l’an passé, il y a eu un nombre record d’étudiants qui ont terminé leur 
secondaire 5 à Manawan et que ces personnes pourraient constituer un bassin de main-d’œuvre 
intéressant. D’ailleurs, FG mentionne que l’un des employés Atikamekws qui travaille à l’usine de 
démonstration est allé parler de son expérience à l’école secondaire.  
 
Il est proposé d’ajouter un élu du CAM au Comité d’accompagnement du projet Matawinie. Par 
conséquent, M. Glenn Dubé accompagnera dorénavant M. Kevin Dubé lors des rencontres. Ce 
dernier a été rencontré après la présente réunion et il mentionnait son intérêt à ce que les 
rencontres aient lieu durant le jour plutôt que le soir.  
 
Le CAM est favorable à une participation à deux comités de suivi auprès des citoyens, un avec 
des représentants de SMDS et un autre avec seulement des représentants de Manawan.  
 
GQ et SF soulèvent que c’est une belle idée de faire une mine électrique, mais s’inquiètent de la 
faisabilité de développer le projet minier avec l’usage exclusif d’équipements électriques. YP 
précise que le design minier a été revu spécifiquement pour tenir compte des contraintes 
associées aux équipements électriques et qu’il portera une attention particulière pour ces 
aspects dans le contexte du mandat de Weymok avec NMG.  
 
PEO indique qu’aucun projet n’a zéro impact sur l’environnement.  
 
YP demande s’il peut transmettre à NMG le compte-rendu de la réunion tenue à La Tuque le 
23 octobre dernier et personne n’y voit d’inconvénients. 
 
PEO soulève un grand intérêt pour une visite organisée de la mine de graphite du Lac-des-Îles 
actuellement exploitée par Imerys. Après validation auprès de M. Karl Trudeau, NMG est 
favorable à une telle visite, notamment pour défrayer les frais qui y sont associés, dans la 
mesure où Imerys accepte de nous recevoir. YP a communiqué avec Mme Nathalie St-Amour 
d’Imerys et celle-ci propose une visite de leur site minier au printemps, puisqu’ils vont cesser 
sous peu leurs activités minières pour une période d’environ trois mois.  
 
Enfin, il est proposé de tenir une première séance d’information publique sur le projet Matawinie 
à Manawan le 8 janvier 2019 (du moins au début janvier, et un mardi soir). Des démarches 
seront entreprises pour organiser un tel évènement, notamment la présence d’un interprète 
(traduction simultanée). Cette séance vise à informer la population sur le projet, à répondre aux 
questions et à recueillir les préoccupations de la communauté de Manawan.  



 
Projet Matawinie – Principaux enjeux identifiés au cours des dernières années et 

principales mesures identifiées 

Enjeu Préoccupations 
exprimées Principales mesures identifiées 

Conservation de la 
qualité de 
l’atmosphère, lutte 
contre les 
changements 
climatiques et 
réduction des GES 

• Génération de 
poussières 

• Production de GES 

• Restauration progressive de l’aire 
d’accumulation des résidus miniers 
(végétalisation). 

• Démarche proactive d’acquisition des 
propriétés situées dans un rayon de 
1 km de la fosse projetée 

• Convoyeur couvert et minerais 
entreposés dans un dôme 

• Conception d’une mine à ciel ouvert 
100 % électrique 

• Valorisation d’une ressource stratégique 
pour l’électrification des transports à 
partir de l’hydroélectricité comme 
source d’énergie (faible empreinte 
carbone) 

Climat sonore 

• Génération de bruit lors 
de la construction, de 
l’exploitation et de la 
fermeture de la mine 

• Horaire de travail adapté au contexte de 
villégiature, aucune opération minière 
de nuit et les fins de semaine 

• Concasseur situé sous le niveau de la 
topographie naturelle 

• Démarche proactive d’acquisition des 
propriétés situées dans un rayon de 
1 km de la fosse projetée 

• Conception d’une mine à ciel ouvert 
100 % électrique 

Qualité de 
l’environnement et 
conservation des 
ressources en eau  

• Maintien de la qualité 
de l’eau des cours 
d’eau récepteurs 

• Protection des milieux 
humides et hydriques 

• Stabilité chimique et 
physique des résidus  

• Minimisation de 
l’empreinte  

• Déversement 
accidentel potentiel de 
produits pétroliers ou 
autre produit chimique, 
notamment dans les 
cours d’eau 

• Gestion des résidus miniers et stériles 
miniers en co-disposition  

• Désulfurisation des résidus miniers 
• Utilisation rationnelle de l’eau et 

traitement des eaux usées retournées à 
l’environnement 

• Aucune digue sur le site 
• Restauration progressive de l’aire 

d’accumulation des résidus miniers 
(végétalisation). 

• Mise en place de cellules 
expérimentales en partenariat avec 
l’Université du Québec en Abitibi-
Témiscamingue 

• Ententes de principe avec la 



Enjeu Préoccupations 
exprimées Principales mesures identifiées 

• Rupture de digues municipalité de Saint-Michel-des-Saints 
• Entente-cadre avec le Conseil des 

Atikamekw de Manawan et Conseil de 
la Nation Atikamekw  

Maintien de la 
biodiversité 

• Maintien des 
populations de 
poissons (nombre et 
santé) 

• Maintien des espèces 
fauniques et floristiques 
à statut particulier 

• Maintien des habitats 
fauniques et floristiques 

• Restauration progressive de l’aire 
d’accumulation des résidus miniers 
(végétalisation) 

• Minimisation de l’empreinte du projet 
par le remblaiement progressif de la 
fosse 

• Utilisation rationnelle de l’eau et 
traitement des eaux usées retournées à 
l’environnement 

Développement 
socioéconomique 

• Perte de valeur 
immobilière 

• Création d’emplois 
• Développement et 

retombées 
économiques pour les 
communautés locales 
et Atikamekws 

• Développement local et 
régional 

• Démarche proactive d’acquisition des 
propriétés situées dans un rayon de 
1 km de la fosse projetée 

• Préparation d’un plan d’intégration du 
projet au milieu d’accueil 

• Priorisation des travailleurs locaux et 
des entreprises locales 

• Ententes de principe avec la 
municipalité de Saint-Michel-des-Saints 

• Entente-cadre avec le Conseil des 
Atikamekw de Manawan et Conseil de 
la Nation Atikamekw  

• Planification et développement d’un 
projet à valeur ajoutée optimisant les 
usages du graphite 

Santé physique et 
psychosociale 

• Maintien de la qualité 
de vie 

• Polarisation autour du 
projet 

• Perception des risques 
sur la santé et la 
sécurité 

• Espoir pour l’avenir de 
la communauté 

• Démarche proactive d’acquisition des 
propriétés situées dans un rayon de 
1 km de la fosse projetée 

• Réduction des émissions 
atmosphérique et du bruit 

• Gestion responsable des eaux et des 
résidus miniers  

• Proposer un projet structurant à long 
terme mobilisant la communauté 
incluant un plan d’intégration au milieu 
d’accueil 

Utilisation du 
territoire et des 
ressources et 

• Transport et sécurité 
routière • Identification d’un tracé optimal pour la 

route d’accès au site en concertation 



Enjeu Préoccupations 
exprimées Principales mesures identifiées 

protection des 
paysages 

• Coexistence avec les 
autres utilisateurs du 
milieu 

• Protection des 
paysages d’intérêt 

• Maintien de la sécurité 
des résidents et des 
usagers 

avec la municipalité 
• Restauration progressive de l’aire 

d’accumulation des résidus miniers 
(végétalisation) 

• Minimisation de l’empreinte du projet 
par le remblaiement progressif de la 
fosse 

• Proposer un projet structurant à long 
terme mobilisant la communauté 
incluant un plan d’intégration au milieu 
d’accueil 

Relations avec les 
communautés  

• Processus de 
communication continu 
et transparent tout au 
cours de la durée de 
vie du projet  

• Multiplier les rencontres et les 
occasions de dialoguer avec les parties 
prenantes et ce, depuis les débuts de 
l’exploration 

• Mise en place d’un comité 
d’accompagnement 

• Ouverture d’un bureau de NMG à Saint-
Michel-des-Saints et embauche d’une 
ressource responsable des relations 
avec les communautés 

• Ententes de principe avec la 
municipalité de Saint-Michel-des-Saints 

• Entente-cadre avec le Conseil des 
Atikamekw de Manawan et le Conseil 
de la Nation Atikamekw  

 
 



Annexe 4 
 
Compte rendu avec le Centre Ressources Territoire du Conseil des Atikamekw de Manawan le 8 
janvier 2019 
 



 
COMPTE-RENDU DE RÉUNION 

 
Projet : Projet de mine de graphite Matawinie de Nouveau Monde Graphite (NMG) 

Sujet : Rencontre avec le Centre Ressources Territoire du Conseil des Atikamekw de 
Manawan (CDAM) 

Expéditeur : Yanick Plourde (YP), Weymok 
 

Personnes  Yanick Plourde, Weymok 
présentes : Raoul Flamand, Weymok 

Thérèse Niquay, Conseil des Atikamekw de Manawan  
Kevin Dubé, Conseil des Atikamekw de Manawan 

 
Copie : Aux personnes présentes 

Nouveau Monde Graphite et SNC Lavalin, après validation du compte-rendu 
Date : 8 janvier 2019 

Lieu : Centre Ressources Territoire, Manawan 

No projet : 100418017 
 

L’objectif premier de cette rencontre était de vérifier auprès du Centre Ressources Territoire du 
Conseil des Atikamekw de Manawan (CDAM) la présence de signes d’occupation ou d’utilisation 
du territoire à des fins traditionnelles par des membres du CDAM en périphérie du site minier, ou 
la présence documentée de sites d’intérêt à partir du savoir traditionnel (ex. une frayère à 
poissons). 
 
Selon l’information disponible, il n’y aurait pas d’éléments d’occupation ou d’utilisation du 
territoire par des membres du CDAM en périphérie du projet Matawinie. Cette information n’est 
valide que pour la période actuelle puisque historiquement, l’utilisation du territoire englobait le 
secteur du site minier. Aussi, l’accroissement de la population de Manawan pourrait 
éventuellement contribuer à une demande accrue de nouveaux territoires pour favoriser la 
pratique des activités traditionnelles autochtones. Pour le CDAM, il ne faut pas exclure la 
possibilité que ce même territoire pourrait être utilisé dans l’avenir pour des activités 
traditionnelles 
 
Le site minier projeté se trouve au sud de la réserve à castors de Manawan, où des droits 
exclusifs pour le piégeage des animaux à fourrures sont consentis par le gouvernement du 
Québec. D’autres terrains de piégeage définis par le CDAM se trouvent au-delà de la réserve à 
castors, mais aucun n’englobe le secteur du projet Matawinie. 
 
Le site minier se trouve aussi légèrement au sud des deux territoires d’application décrétés en 
2003 et en 2015, suite à la signature d’une entente-cadre avec le gouvernement du Québec par 



le gouvernement du Québec relativement au territoire ancestral du CDAM. La superficie de la 
réserve à castor étant trop petite pour les besoins de la communauté, le territoire d’application a 
été créé de manière à mieux représenter le territoire d’utilisation historique de Manawan. 
 
Enfin, le territoire ancestral, selon le Centre Ressources Territoire du CDAM, le Nitaskinan tel 
que défini par le Conseil de la Nation Atikamekw, englobe le site du projet minier puisqu’il s’étend 
jusque sur la rive nord du fleuve Saint-Laurent pour notamment englober la ville de Trois-
Rivières. Selon le CDAM, ce territoire a été morcelé et plusieurs droits y ont été consentis par le 
gouvernement du Québec sans le consentement de la Nation Atikamekw, forçant ainsi à 
restreindre la pratique des activités traditionnelles à Manawan et sa périphérie. Mme Thérèse 
Niquay, directrice des Services et projets communautaires du CDAM, mentionne à cet effet la 
citation suivante :  
 
 
« Witamowikok aka wiskat e ki otci pakitinamokw kitaskino, nama wiskat ki otci atawanano, nama 

wiskat ki otci mecko tonenano, nama kaie wiskat ki otci pitoc irakonenano kitaskino ». 
 

Le 7 avril 1994, Feu César Néwashish 
 

« Dites-leur que nous n’avons jamais cédé notre territoire, que nous ne l’avons jamais vendu, 
que nous ne l’avons jamais échangé, de même que nous n’avons jamais statué autrement en ce 

qui concerne notre territoire ».  
 



Annexe 5 
 
Compte rendu de la rencontre d’information et de consultation publique à Manawan le 8 janvier 
2019 
 

 
 

 



 
COMPTE-RENDU DE LA RENCONTRE PUBLIQUE À MANAWAN 

 
Projet : Projet de mine de graphite Matawinie de Nouveau Monde Graphite (NMG) 

Sujet : Rencontre d’information et de consultation publique avec la population de Manawan 

Expéditeur : Yanick Plourde (YP), Weymok 
 

Personnes  Yanick Plourde, Weymok 
présentes : Raoul Flamand, Weymok 

5 représentants de Nouveau Monde Graphite 
(Éric Desaulniers, Jean-Pierre Dubé, Isabelle Levasseur, Daniel Guénette et 
Frédéric Gauthier) 

4 représentants de SNC Lavalin 
(Geneviève Dionne, Jean-François Aubin, Martine Paradis et Jean-Noël Duff) 

24 personnes de Manawan 
 

Copie : Frédéric Gauthier, Nouveau Monde Graphite  
Geneviève Dionne, SNC-Lavalin 

Date : 8 janvier 2019 

Lieu : École secondaire de Manawan 

No projet : 100418017 
 

Dans les jours précédents la rencontre, Weymok avait convié la population de Manawan à une 
rencontre d’information publique le 8 janvier 2019 à 18h45, pour présenter le projet minier 
Matawinie de Nouveau Monde Graphite. Les objectifs de la soirée étaient de donner de 
l’information sur le projet, de répondre aux questions, de recueillir les préoccupations et attentes 
ainsi que de valider les enjeux relativement à l’utilisation du territoire. La soirée était animée par 
Sipi Flamand. En annexe A se trouvent l’ordre du jour et les objectifs présentés en début de 
rencontre. Cette soirée était l’une des activités réalisées dans le cadre des consultations de 
l’étude d’impact environnemental et social du projet Matawinie. 
 
Le chef de Manawan, M. Paul-Émile Ottawa, était présent et il a fait une courte allocution pour 
faire le point sur l’état des pourparlers entre NMG et le Conseil des Atikamekw de Manawan 
(CDAM) en vue de ratifier une entente concernant les avantages et les bénéfices pour les 
Atikamekw lors du développement du projet minier Matawinie. 
 
Avant et après la présentation du projet, les gens étaient conviés à se présenter aux différents 
kiosques aménagés au pourtour de la salle pour poser des questions et pour échanger avec les 
différents spécialistes de SNC-Lavalin et de NMG, responsables de divers volets de l’évaluation 
environnementale du projet minier. Les thèmes abordés aux kiosques étaient les suivants : projet 
et opération minière; les relations avec la communauté; le milieu social; les retombées 
économiques; la qualité et gestion des eaux; la gestion des résidus miniers, la gestion des eaux 



de surface et souterraine, et le plan de restauration; faune, flore et milieux humides; la qualité de 
l’air; le climat sonore et l’utilisation du territoire. Le directeur des ressources humaines de NMG 
était également présent afin de donner de l’information sur les opportunités d’emplois et de 
formation. 
 
À 19h30, M. Éric Desaulniers, PDG de NMG, a présenté le projet Matawinie (la présentation est 
en annexe B), suivi d’une période de questions.  
 
Lors de la dernière heure, une formule d’échanges libres sous la forme d’un panel animé par 
Yanick Plourde a permis d’adresser tous sujets soulevés par les personnes présentes.  
 
Enfin, treize personnes ont répondu au questionnaire qui leur avait été remis au début de la 
soirée et dans lequel ils étaient invités à nous communiquer leurs préoccupations ou 
informations pertinentes quant à leur utilisation ou occupation du territoire (le questionnaire se 
trouve en annexe C). 
 
Le présent compte rendu comprend le résumé des échanges et des questions posées après la 
présentation du projet par NMG, les sujets abordés avec les experts dans les kiosques, les 
questions et les échanges lors du panel et les principales préoccupations et éléments d’intérêt 
confinés dans les questionnaires. 
 
Questions et sujets abordés après la présentation du projet par NMG 
 
Une participante demande au promoteur quelles seraient les opportunités d’emploi autres que 
les opérateurs de machinerie, notamment pour que les jeunes de la communauté puissent 
trouver des opportunités intéressantes autres que les manœuvres sur le site minier ou dans 
l’usine. Elle évoque notamment une participation des membres du CDAM aux études fauniques 
et environnementales, sujets qui suscitent de l’intérêt auprès d’une majorité d’Atikamekw et dont 
le savoir traditionnel peut être mis à contribution. Il y aura plusieurs emplois qui vont nécessiter 
des formations professionnelles, techniques ou universitaires. NMG explique qu’il offrira des 
formations sur mesure à Saint-Michel-des-Saints ou à Manawan pour favoriser le développement 
d’un maximum de résidents de Manawan pour certains emplois qualifiés. Il évoque le fait qu’il y a 
beaucoup de jeunes à Manawan et que le projet Matawinie en aura besoin pour la construction 
et pour l’exploitation du complexe minier. Plusieurs types de métiers seront requis : comptables, 
ingénieurs spécialisés, géologues, opérateurs, technologues, etc. Il y aura beaucoup de 
possibilités pour les jeunes qui le désirent. On ajoute que les partenaires de NMG, dont Weymok 
et SNC, peuvent également avoir des possibilités de stages et/ou d’emplois, en particulier liés au 
domaine environnemental (biologistes pour les suivis environnementaux, par exemple).  
 
Un participant demande à NMG de préciser tous les besoins en main-d’œuvre que nécessiteront 
la construction et l’exploitation du complexe minier pour qu’il puisse mieux préparer les jeunes à 
la sortie de leur secondaire 5. Il souhaite que le CDAM puisse avoir accès en tout temps aux 
différents besoins en main-d’œuvre. NMG sera présent à la Journée Carrière à Manawan le 
24 janvier 2019 pour notamment communiquer ses besoins en main-d’œuvre en fonction des 
différentes catégories d’emplois et ce, pour toutes les phases du projet minier.  
 
Éric Desaulniers souligne que NMG recherche actuellement un agent de liaison, qui réside 
idéalement à Manawan, et qui relèverait directement du directeur des ressources humaines. Le 
rôle de cet agent de liaison est de favoriser la prise en compte des besoins, préoccupations, 



intérêts et des particularités culturelles de la communauté de Manawan dans le développement 
du projet Matawinie. Toutes les personnes intéressées peuvent soumettre leur candidature pour 
un tel poste dont les modalités et les conditions de travail sont à définir, et on s’entend sur le fait 
qu’il s’agit d’un poste prioritaire qui pourrait aider à motiver les jeunes. 
 
NMG annonce qu’un programme de formation sur mesure (L’essentiel des mines du Conseil 
sectoriel de main-d’œuvre de l’industrie des mines (CSMO)) serait donné à partir de septembre 
2019 à Manawan. Des pourparlers sont déjà amorcés avec les responsables de la Commission 
scolaire des Samares, le CSMO et trois industries de la région à ce sujet. Des discussions sont 
aussi prévues avec le CDAM et l’école secondaire de Manawan sur ce même sujet. D’autres 
formations sont aussi envisagées avec le service aux entreprises de la Commission scolaire (ex. 
formation sur mesure en traitement du minerai) pour que les cours soient donnés à Saint-Michel-
des-Saints. NMG a déjà un protocole d’accueil qui vise à faciliter l’accès à ces formations pour 
les gens de Manawan (ex. pour l’hébergement)). Aussi, des stages d’observation pourraient être 
développés pour les jeunes du secondaire. Le défi est d’inciter les gens à s’embarquer dans un 
processus de carrière.  
 
Un participant exprime qu’il serait bon de trouver des moyens de lancer le message aux jeunes 
« qu’on a besoin de toi ». Cela peut prendre plusieurs formes, que ce soit des primes au 
rendement, du suivi et de l’encadrement, leur garantir un emploi s’ils font la formation, etc. Le 
projet représente beaucoup d’espoir et il faut s’occuper de nos jeunes.  
 
NMG mentionne qu’elle a mis sur pied un Comité d’accompagnement où siège un représentant 
de la communauté de Manawan afin de favoriser un développement harmonieux du projet 
Matawinie. C’est le lieu privilégié par NMG pour informer, comprendre et échanger relativement 
au développement du projet. La personne responsable de ce comité est Mme Isabelle Levasseur 
de NMG. 
 
NMG précise qu’elle est à élaborer une grille d’analyse pour l’évaluation des différents 
fournisseurs de services qui seront mandatés pour la construction ou l’opération de la mine. À 
cet égard, les entrepreneurs qui intègreront un contenu local, par exemple des employés ou une 
entreprise de Manawan, se verront avantagés par rapport à d’autres qui n’auront pas de 
contenus locaux. NMG mentionne toutefois qu’une expertise spécialisée n’est pas toujours 
présente à SMDS ou à Manawan et que dans un tel cas, une association en coentreprise sera 
aussi considérée avantageusement. 
 
On demande si les gouvernements sont impliqués dans le financement du projet Matawinie. 
NMG précise qu’Investissement Québec détient actuellement 12 % des actifs de NMG et que le 
gouvernement du Canada pourrait contribuer financièrement pour la R&D relativement au 
développement de la deuxième transformation. 
 
On demande de préciser quels seront les besoins en termes de sécurité sur le site minier. NMG 
mentionne que les besoins sont limités (car ce n’est pas une mine d’or) et qu’ils seront assumés 
à l’interne. 
 



Échanges avec les différents experts dans les kiosques ou dans la salle 
 
Des explications ont été sollicitées au sujet de la gestion des résidus miniers, de la qualité de 
l’eau et des particularités du projet pour atteindre l’objectif d’opérer 100 % en mode électrique. 
Cet engagement permettra de prévenir l’émission d’environ 8500 tonnes de GES par année 
comparativement à un mode conventionnel d’exploitation avec de la machinerie opérant au 
diesel. La conversion en mode électrique occasionne une augmentation du coût en CAPEX de 
l’ordre de 35 M$, mais sur la durée de vie de la mine, une économie en OPEX d’environ 50 à 
60 M$ pourra être générée. 
 
Utilisation du territoire 
 
Environ huit participants sont passés par le kiosque portant sur l’occupation et l’utilisation du 
territoire, où une carte grand format était affichée avec des marqueurs à la disposition des 
participants. Quelques participants ont indiqué les endroits qu’ils fréquentent, qui se situaient 
plus à l’est de Manawan, ou un peu plus au nord. Les participants ont également discuté de 
l’utilisation du territoire dans les environs du site visé par le projet et de Saint-Michel-des-Saints. 
Il ressort de ces discussions que :  

- Les environs de Saint-Michel-des-Saints ont déjà été utilisés par les Atikamekws, il y a 
50-60 ans.  

- Depuis, l’accroissement de la population, le développement immobilier, le développement 
de l’industrie de la foresterie, des ZECs, ainsi que le développement de la villégiature, 
etc. sont autant de raisons qui ont limité l’utilisation de ce territoire par les Atikamekws. Il 
y a maintenant « trop de monde » dans la région du projet, ce qui fait que ce n’est plus 
sécuritaire d’y chasser.  

- La tendance des utilisateurs de Manawan serait d’aller plus vers l’est ou vers le nord. 
D’ailleurs, il y a un programme gouvernemental qui offre de l’aide pour la construction de 
chalets.  

- Il y aurait 21 maîtres de trappage ou de territoire à Manawan, plusieurs éléments d’intérêt 
en lien avec l’occupation ou l’utilisation du territoire auraient été répertoriés par le CDAM.  
 
 

Qualité eau, qualité air, bruit, biologie, gestion des résidus miniers, restauration minière 
 
Les visiteurs du kiosque sont intéressés à recevoir de l’information sur le projet, mais constatent 
que beaucoup d’études ont été faites et en perçoivent la complexité. Malgré le type 
d’informations présentées, leur principale préoccupation est la formation des jeunes. Ils 
partagent les idées suivantes :  
 

- Le mentorat est une très bonne idée surtout si plusieurs Atikamekws viennent travailler au 
site. Dans ce cas, ils auront tendance à s’isoler en groupe et à prendre de mauvaises 
habitudes. 

- Procurer de l’hébergement pour les Atikamekws. Est-ce qu’un ou des chalets pourraient 
être utilisés par les Atikamekws, sous la supervision du mentor? 

- Intégrer les Atikamekws dans les activités de surveillance et suivi environnemental. 
- Inciter les jeunes à comprendre et à s’intéresser aux activités environnementales du 

projet (par des visites de site, des visites dans les écoles primaire et secondaire à 
Manawan). 



Panel pour discussion libre 
 
YP demande s’il y a des préoccupations ou des attentes pour chacun des enjeux au projet. Les 
enjeux sont les suivants : 
 

 
 
 
 
 
Q. De quel côté sont les vents dominants? 
R. Ils sont du sud-ouest en été et du nord-ouest en hiver.  
 
Q. Pour les formations, est-ce que ce serait possible ici à Manawan? La distance pourrait 
empêcher du monde de suivre les formations.  
R. Puisqu’une partie des formations est pratique, il vaut mieux que ce soit sur le site. Mais NGM 
facilite l’hébergement à Saint-Michel–des-Saints parce que c’est un élément crucial. Pour la mise 
en place du DEP, le chef Ottawa est très impliqué, et nous voulons qu’il soit le plus adapté 
possible à la communauté.  
 
Q. Est-ce qu’il pourrait y avoir des primes de rétention pour garder les employés? 
R. Nous allons réfléchir à des moyens pour retenir nos employés. Nous avons déjà 300 CVs de 
gens qui sont prêts à travailler à la mine. Beaucoup de gens qui travaillent dans le nord du 
Québec et qui veulent se rapprocher.  
 
Q. Est-ce que vous allez améliorer le chemin pour les employés? 
R. La seule chose que NMG contrôle, c’est l’accès au logement. Le chemin est une question 
complexe qui implique plusieurs acteurs et qui est hors de notre contrôle.  
 
Q. Est-ce qu’il y aura du financement disponible pour les jeunes qui veulent suivre les 
formations? 
R. NMG et le CDAM est en train de discuter afin d’en venir à une entente. Il est fort probable que 
la formation sera prévue dans cette entente.  
 
Q. Est-ce que des jeunes seront formés pour des suivis environnementaux? 
R. Il y aura un comité de suivi environnemental auquel la communauté sera invitée à participer. 
Cette option pourrait être analysée.  
 
Q. La formation qui a été donnée dernièrement était à Val D’Or, et ce n’était pas adapté parce 
que trop loin.  
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R. C’est pour cela que NMG travaille à donner des formations à Saint-Michel-des-Saints. Aussi, il 
faut que cette formation soit adaptée aux besoins : NMG produit du graphite. La formation sera 
accessible pour les jeunes de niveau secondaire 3 ou qui ont 16 ans.  
 
Q. Pour la construction, est-ce que nos entrepreneurs pourront participer? 
R. Nous allons mettre des critères de sélection et donner un bonus pour le contenu local. Les 
compagnies atikamekws seront ainsi avantagées. 
 
Q. Pour les redevances, est-ce qu’elles seront pour Manawan ou pour le Conseil de la Nation 
Atikamekw?  
R. La discussion est tripartite, mais ce serait principalement pour Manawan. Les discussions sont 
en cours.  
 
Enfin, NMG demande ce qu’il en est de l’utilisation du territoire dans la zone du projet. Un 
participant explique qu’il y a trop de développement à Saint-Michel-des-Saints, et que ce n’est 
pas un lieu de chasse actuellement. Par contre, ça l’était jusque dans les années 1950 environ. 
Cela demeure un lieu d’importance.  
 
 
 
Réponses au questionnaire remis à l’arrivée des personnes 
 
Les commentaires reçus dans les treize questionnaires retournés sont les suivants : 

• Favoriser la formation (à Manawan de préférence) et l’embauche d’Atikamekws. Offrir des 
emplois de qualité (durée, horaire, salaire et avantage sociaux, etc.) (quelques 
personnes); 

• Favoriser les retombées économiques pour le CDAM (entreprise de Manawan, emplois et 
entente équitable avec le CDAM) (quelques personnes); 

• Que NMG diffuse ses engagements sociaux envers la population de Manawan; 
• Que NMG maintienne une communication étroite avec le CDAM durant toute la durée du 

projet; 
• Un participant a mentionné qu’il serait bien que le projet ait des impacts positifs au niveau 

du développement économique et social pour Manawan; 
• Un participant a écrit qu’il serait bien d’avoir une « meilleure idée » de toutes les 

opportunités pour la population de Manawan comme l’accès à une ressource locale pour 
un meilleur suivi et accès à l’information; 

• Faire un suivi de l’évolution du projet dans la communauté et auprès du CDAM (quelques 
personnes); 

• Faire une autre soirée d’information auprès des jeunes décrocheurs scolaires de la 
communauté; 

• Un participant a écrit qu’il serait bien que la population de Manawan se réapproprie des 
espaces et des usages, et a suggéré un centre d’interprétation sur l’usage historique du 
territoire; 

• Des commentaires positifs au sujet de l’engagement de NMG pour la protection de 
l’environnement et l’embauche de main-d’œuvre atikamekw de Manawan jusqu’à ce jour; 

• Un participant a exprimé une préoccupation quant à l’impact du projet sur les gros gibiers 
que sont l’ours noir, l’orignal et le cerf; 

• Un participant a exprimé une préoccupation quant à la qualité de l’air, la qualité de l’eau 
et la protection de l’environnement. 



 
 
 
Enfin, quatre  personnes ont répondu « oui » à la question : « Est-ce que vous utilisez ou 
occupez le secteur du projet Matawinie et sa périphérie à des fins traditionnelles autochtones? ». 
Aucun individu n’a cependant fourni d’information précise sur cette occupation ou utilisation, et 
ce, bien qu’invité à utiliser les cartes de localisation du projet remises à chaque personne au 
début de la rencontre. À titre d’exemple, l’un des participants a répondu « la chasse », un autre a 
répondu « site de pêche » et un autre « l’histoire de nos ancêtres » (oral), le tout sans autre 
indication précise sur un lieu en particulier. 
 
Rédigé par Yanick Plourde, Weymok 
 
avec la collaboration de Geneviève Dionne, SNC-Lavalin 
 
 



Annexe A 
 
Programme de la soirée d’information et de consultation publique à Manawan 
 



SOIRÉE D’INFORMATION SUR LE PROJET MATAWINIE  
ÉTUDE D’IMPACT ENVIRONNEMENTAL ET SOCIAL (EIES) 

LE 8 JANVIER 2019, MANAWAN 

• 18 h 45: Visite libre des kiosques  
• 19 h 30 : Mot de bienvenue et objectifs de la soirée 
• 19 h 35 : Présentation de Nouveau Monde Graphite 
• 20 h 00 : Période de questions/réponses 
• 20 h 15 : Visite libre des kiosques 
• 21 h 00 : Activité pour identifier les préoccupations et 

utilisation du territoire 
• 22 h 00 : Mot de clôture 

NOUVEAlJ MONDE GRAPHITE 



SOIRÉE D’INFORMATION SUR LE PROJET MATAWINIE  
ÉTUDE D’IMPACT ENVIRONNEMENTAL ET SOCIAL (EIES) 

LE 8 JANVIER 2019, MANAWAN 

Objectifs de 
la soirée

• Donner de l’information sur le projet
• Répondre aux questions
• Recueillir vos préoccupations et attentes
• Valider les enjeux relativement à l’utilisation 

du territoire

NOUVEAlJ MONDE GRAPHITE 



Annexe B 
 
Présentation du projet Matawinie par Éric Desaulniers 
 



Dépôt de graphite de haute qualité en 
Amérique du Nord
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Rencontre d’information et de discussion 
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Cette présentation peut contenir des renseignements de nature prospective qui a pour
unique but d’informer les fonctionnaires des différents ministères sur l’état d’avancement de
notre projet de développement Matawinie et de ses enjeux. Ces informations ne doivent en
aucun cas être considérées comme étant une offre de transiger des titres de la société à la
Bourse de Croissance.

L’information est à jour en date du 8 janvier 2019

WWW.NOUVEAUMONDE.CA    ::    TSX.V: NOU        Tous droits réservés © Nouveau Monde Graphite inc. 
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Plan de la 
présentation

• Présenter Nouveau Monde graphite et 
le projet

• Présenter les principaux enjeux pour 
l’étude d’impact environnemental et 
social

• Survol du projet de démonstration et 
des produits à valeur ajoutée

WWW.NOUVEAUMONDE.CA    ::    TSX.V: NOU        Tous droits réservés © Nouveau Monde Graphite inc. 



Servir l’économie de demain
En valorisant de manière durable nos ressources

Tous droits réservés © Nouveau Monde Graphite



St-Michel-des-Saints

Localisation
Pourquoi la région de la Matawinie?

Tous droits réservés © Nouveau Monde Graphite

Montréal

Imerys

La chaîne centrale 
métasédimentaire 
de la province 
géologique du 
Grenville présente 
un degré de 
métamorphisme 
et un assemblage 
minéralogique 
propice à la 
découverte de 
graphite de haute 
qualité 

Plus de 10 000 km 
linéaires de levé 
géophysique par 

hélicoptère 

Manawan

I 



Le marché du graphite

Tous droits réservés © Nouveau Monde Graphite

La Chine et les réfractaires

Production globale selon la localisation

~70 % provient de Chine Les aciéries sont les principaux acheteurs

Consommation globale annuelle :
1,1 million de tonne

Production moyenne par mine : ~10k-20k tpa

[VALEUR]
%

[VALEUR]
% [VALEUR]

% [VALEUR]
%

7%

China India Brazil Canada Other

État actuel du marché Nord-Américain
Consommation : 80 k tpa

Production : 20 k tpa

Principaux usages du graphite

Réfroclaîres 45%-..__ 

/ Graphite expansé 7% 

..._ Demande totale d'anode pour 
batlerie li-ion - équivolenl en 
Acx:ons nature ls 38% 



Produits de graphite à valeur ajoutée

Développement de la 
première filière intégrée de 
graphite en Amérique du 
Nord

- Graphite sphéronisé

- Graphite expansible 
(procédé innovant)

- Matériel d’anode 
(partenariat avec HQ)

- Graphène

Tous droits réservés © Nouveau Monde Graphite
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CONTEXTE GÉOGRAPHIQUE
PROJET MATAWINIE
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• À 5 km au sud-ouest du village de 
Saint-Michel-des-Saints

• 85 km au sud de Manawan

• Sur terres publiques

• MRC de Matawinie, Lanaudière

• Région forestière et de villégiature

• Présence de chalets et résidences 
dans le secteur

NOUVEAU MONDE GRAPHITE 



PRINCIPALES COMPOSANTES DU 
PROJET

PROJET MATAWINIE
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Réserve probable : 59,8 M tonnes
Capacité de production : 100 000 tonnes/an
Durée de vie : 25,5 ans 

Coûts d’investissement : 350,3 M$ sur 25,5 ans
Dépenses d’exploitation : 49 M$/ an

Retombées économiques directes (emplois) :
• En construction : 250 moy. /385 en pointe
• En opération : 160 (actuels et prévus)

Autres retombées positives :
• Redevances
• Fond de développement régional
• Opportunités d’affaires et d’investissement
• Opportunité de diversification économique
• Formation

NOUVEAU MONDE G RAPHITE SNC•J .A'\~T .JN 
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PRINCIPALES COMPOSANTES DU PROJET
PROJET MATAWINIE
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Activités sur le site

• Horaire d’opération adapté
• Opérations minières :

• 16 h/jour, 5 jours/semaine
• Concasseur/convoyeur :

• 12 h/jour, 5 jours/semaine
• Concentrateur :

• 24 h/jour, 7 jours/semaine

• 2 dynamitages par semaine (moyenne)

• Quantité de matériel bougé en moyenne
• 18 900 tonnes/jour travaillé

• Capacité moyenne du concentrateur :
• 6 700 tonnes/jour
• Livraison/expédition :

• 15-20 camions/jour (en moyenne)

~M-; 
NOUVEAU MONDE GRAPHITE 



Création d’un consortium à l’automne 2018 :

Partenaire de système de recharge (QC) — ABB

Partenaire opérateur (QC) — discussion avancée

Partenaire équipementier/maintenance (QC) — discussion avancée

Partenaire convertisseur (ON) — Medatech

Dépôt d’un « proof au concept » avec ces partenaires pour électrifier des 
équipements miniers

Besoin en électricité : 29 mégawatts

Nouvelle ligne de 120 kV à partir de Saint-Zénon (*responsabilité d’Hydro-Québec)

VERS UNE MINE 100 % ÉLECTRIQUE
– Une première mondiale —

WWW.NOUVEAUMONDE.CA    ::    TSX.V: NOU        Tous droits réservés © Nouveau Monde Graphite inc. 
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ÉTAPES CLÉS DU PROJET
PROJET MATAWINIE
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Complétées 

À venir 

En cours 

~M-; 
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Étude 
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L’INTERACTION AVEC LE MILIEU
PROJET MATAWINIE
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• Mise en place d’un comité 
d’accompagnement en phase de 
préfaisabilité (printemps 2017)

• Plus de 65 rencontres depuis juillet 2015
• Dont 6 rencontres publiques et ouvertes à 

toutes, incluant 2 portes ouvertes
• Plus de 1400 personnes rencontrées

• Avec le CDAM et le CNA
• Rencontres du groupe de travail sur un projet 

d’entente de prédéveloppement
• Échange d’idées qui maximiseront 

l’inclusion des Atikamekw dans le projet 
minier

• Signature d’une entente cadre
• 2 mars 2018

NOUVEAU MONDE GRAPHITE 
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ENJEUX
PROJET MATAWINIE

WWWW.NOUVEAUMONDE.CA © Nouveau Monde Graphite Inc. 9 

La démarche a permis de regrouper les attentes et préoccupations selon 8 enjeux

Qualité de l’air Climat sonore
Qualité de 

l’environnement et 
conservation des 

ressources en eau 

Maintien de la 
biodiversité

Développement 
socioéconomique

Santé physique et 
psychosociale

Utilisation du 
territoire et des 
ressources et 
protection des 

paysages

Relations avec les 
communautés
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MILIEU PHYSIQUE
PROJET MATAWINIE
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• Sont documentés dans l’ÉIES :

• Qualité de l’eau de surface et souterraine et traitement de l’eau usée
Bassin versant — Ruisseau à l’Eau Morte                    Bassin versant : Réservoir Taureau

NOUVEAU MONDE GRAPHITE 



MILIEU PHYSIQUE
PROJET MATAWINIE
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Assurer la qualité de l’eau et limiter son utilisation :

• Captation des eaux de ruissellement et de dénoyage de la fosse

• Recirculation de l’eau de procédé et traitement des eaux

• Critères de conception des bassins de collecte et du système de pompage
• Capacité de gérer une crue exceptionnelle

• Contribution de l’eau traitée retournée au réseau hydrographique :
• Moins de 3 500 m3/jour (moyenne)

• 4 % du débit journalier moyen Ruisseau à l’Eau Morte
• 0,2 % du débit journalier moyen Rivière Matawin SMdS
• 0,06 % du débit journalier moyen Rivière Matawin, aval du barrage Réservoir 

Taureau

~M-; 
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MILIEU PHYSIQUE
PROJET MATAWINIE
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Assurer la qualité de l’eau par la gestion contrôlée des résidus (4,25 M tonnes/an) :

• Roche dynamitée : stérile minier sans potentiel 
économique

• Granulométrie grossière

• Résidus du concentrateur : issu du traitement du minerai
• 2 types :

• Non générateur acide (NGA)
• Potentiellement générateur acide (PGA)

• Mesures prises :
• Le soufre sera retiré des résidus de concentrateur
• Co-disposition, végétalisation et remblaiement progressif 

dans la fosse
• Membrane étanche sous la haldeMembrane étanche sous la halde

R1Ésœous D 1E 

CONICIENITRAT:E'l!JlR.- P16A - 14-
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TERRE VÉGÉTALE: 0,3m 

RÉSIDUS NGA: 0,4m 

STÊRILES MINIERS TRIÊS: 0.3m 



MILIEU BIOLOGIQUE
PROJET MATAWINIE
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• La faune et la flore

• Caractérisation de la végétation et des milieux humides
• Pas d’espèces floristiques à statut particulier

• Caractérisation de l’habitat du poisson et pêches expérimentales 
• 14 espèces pêchées
• Aucune espèce à statut particulier 

• Faune terrestre 
• Micromammifères (1 espèce à statut particulier) amphibiens et reptiles
• Chauves-Souris (4 espèces à statut particulier, aucun indice d’hibernacle)
• Avifaune (sauvagine, oiseaux de proie et oiseaux forestiers)

• 2 espèces à statut particulier

• Milieux humides
• Certains sont affectés directement par l’empreinte de projet.
• Seront compensés selon la nouvelle loi sur la conservation des milieux humides et 

hydriques (2017).

~M-; 
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MILIEU HUMAIN
PROJET MATAWINIE
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• Concilier l’activité minière avec les communautés :

• Renforcer les partenariats économiques et sociaux avec le milieu

• Démarche d’interaction avec le milieu pour l’intégration des préoccupations au 
projet

• Territoire habité :
• Contrôle de la qualité de l’eau
• Réduction des émissions et des nuisances
• Minimisation des effets sur le milieu biologique
• Réduction de l’empreinte
• Paysage : restauration progressive

~M-; 
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PHASE DE CONSTRUCTION
PROJET MATAWINIE
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• Déboisement

• Travaux civils (chemins, nivelage, bâtiments, etc.)

• Décapage

• Fosse préproduction

• Construction de l’usine de traitement et de désulfuration

• Construction des bassins collecteurs et traitement des eaux

• Etc.

• Emplois:
• 250 moy. /385 en pointe

1 
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PHASE DE FERMETURE
PROJET MATAWINIE
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• Dépôt de la garantie financière dès 
les 3 premières années suivant 
l’obtention du bail minier

• Fermeture et restauration

• Suivi environnemental post 
restauration :

• Minimum 10 ans

Site après restauration

1 

NOUVEAU MONDE GRAPHITE 



Ligne de production de flocons de graphite 
concentrés de 1000 tonnes/an 

Capacité de 3,5 tonnes à l’heure

• 20+ emplois à temps plein — main-d’œuvre locale
• Mise en service en septembre 2018
• Réutilisation d’une usine existante

Objectifs recherchés :

• Qualifier du matériel avec des potentiels clients
• Valider et optimiser les différentes étapes de procédés
• Valider une technique innovante de gestion des résidus
• Lancer notre programme de formation de main-d’œuvre locale et 

préparer les entrepreneurs locaux à l’opération

WWW.NOUVEAUMONDE.CA    ::    TSX.V: NOU        Tous droits réservés © Nouveau Monde Graphite inc. 

USINE DE DÉMONSTRATION – Phase 1  



PROJET DE DÉMONSTRATION
PROJET MATAWINIE
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Site minier :
• Échantillon en vrac de 

40 000 tonnes sur 2 
ans

• Gestion des résidus
• Cellules 

expérimentales
• Usine de traitement 

des eaux

NOUVEAU MONDE G PH ITE ' -------+-- ,l 
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PROJET DE DÉMONSTRATION 
PROJET MATAWINIE
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Données en ressources humaines NMG - Atikamekw Nb 

Nombre de dossiers de candidature atikamekw reçus 11 

Nombre de candidats qui ont effectué une deuxième entrevue (en 

personne) 

7 

Nombre de candidats embauchés qui ont suivi la formation en 

conduite de machines de traitement du minerai payée par NMG 

3 

Nombre d’Atikamekw embauchés qui ont été confirmés dans leur 

emploi 

2 

Opérateurs Atikamekws:
• 2 sur 8 

Contracteur mandaté pour la construction du site minier: 
• 4 employés d’origine Atikamekw (2 250 heures travaillées)  

~M-; 
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USINE DE 
DÉMONSTRATION
Phase 2

200 tonnes/an de matériel 
à batteries 

Développement de produits 
à valeur ajoutée

Enjeux :
– Assurer 20M (CAPEX + OPEX) 
de financement pour le projet PVA 
de l’usine de démonstration
– Application conjointe TDDC-
Technoclimat en cours

État des faits :
– 10+ nouveaux emplois à temps à 
plein seront créés dans le cadre 
du projet pilote
– Utilisation de la technologie 
développée par H-Q
– Préparer un investissement de 
150 M$-200 M$ (CAPEX) pour le 
volet commercial
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Annexe C :  
 

SOIRÉE D’INFORMATION SUR LE PROJET MATAWINIE LE 8 JANVIER 2019 
ÉTUDE D‘IMPACT ENVIRONNEMENTAL ET SOCIAL (EIES) 

 

Évaluation 

 

Les objectifs de la journée étaient : 

Informer la population de Manawan sur  : 
• La dernière version du projet minier de Nouveau Monde Graphite ; 
• Les mesures d’atténuation intégrées à la conception du projet dans le 

contexte du processus d’évaluation environnementale ; 
• Échanger avec le milieu sur l’ensemble du projet et recueillir les 

préoccupations envers le projet 

• Recueillir l’information pertinente, dans le secteur du projet, relativement à 

l’occupation et l’utilisation possible du territoire par des membres de la 

communauté de Manawan. 

 
D’après vous, est-ce que cette soirée a répondu aux objectifs visés ? 

 

Oui           non             un peu 

Pourquoi ? 

 

 

Qu’avez-vous le plus apprécié de la rencontre ? 

 

 

Qu’avez-vous le moins apprécié ? 

 

Comment évaluez-vous : 
 Très bien Bien Passable Faible 
Accueil     
Le contenu 
livré aux 
kiosques 

    

Le contenu de 
la présentation 
du promoteur 

    

Les échanges 
avec les 
experts 

    



L’appréciation 
en général 

    

 

De façon générale, est-ce que les mesures proposées vous semblent 

appropriées ? 

 

Avez-vous d’autres suggestions ? 

 

 

 

Avez-vous des préoccupations particulières relativement au développement du 

projet minier Matawinie ? 

 

 

 

Est-ce que vous utilisez ou occupez le secteur du projet Matawinie et sa 

périphérie à des fins traditionnelles autochtones ? 

Oui           non              

 

Dans l’affirmative, nous vous invitons à nous partager l’information pertinente à 

ce sujet (campement, ligne de piégeage, site de pêche traditionnelle, site de 

chasse, site de cueillette, portage, sépulture, etc.). À cet effet, vous pouvez 

notamment utiliser les cartes de localisation du projet qui vous ont été remises à 

votre arrivée. 

 

 

 

 

Autres remarques ou commentaires : 

 

 

 

N’hésitez pas à communiquer avec Raoul Flamand au 450-758-6766 : 

raoul.flamand@weymok.ca ou Yanick Plourde au 418-261-9141 : 

yanick.plourde@weymok.ca, pour toutes questions, commentaires ou éléments 

d’information que vous souhaiteriez communiquer en lien avec le projet 

Matawinie.  

 

Mikwetc ! 
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Annexe 5 
 
Demande d’information écrite formulée au Conseil de la Nation Atikamekw de Manawan le 
28 janvier 2019 
 
 



Yanick Plourde 

De: 
Envoyé: 
À: 
Cc: 
Objet: 

Importance: 

Bonjour David, 

Yanick Plourde <Yanick.Plourde@weymok.ca> 
28 janvier 2019 16:26 
'daviddube@atikamekwsipi.com' 

'Raoul Flamand Weymok'; 'scastonguay@atikamekwsipi.com'; 'djchilton@atikamekwsipi.com'; 'dany.chilton@atikamekwsipi.com' 
Demande d'information relativement au processus d'évaluation environnementale du proj et minier Matawinie de Nouveau 
Monde Graphite 

Haute 

Dans le contexte du processus d'évaluation environnementale du projet Matawinie de Nouveau Monde Graphite, nous aimerions vérifier auprès de vous 
l'existence d'éléments d'occupation ou d'utilisation du territoire par la Nation Atikamekw (valeurs Atikamekw) ou des sites d' intérêt particulier (ex. une frayère 
connue à poisson) dans le secteur du projet (rayon de 10 km autour du projet). Le projet minier Matawinie se trouve au sud de Saint-Michel-des-Saints, en 
bordure du lac aux Pierres (73° 58' N : 46 ° 38'N). 

L' information transmise servira à documenter les impacts sur l'utilisation ou l'occupation actuelle du territoire dans le secteur du projet et ne pourra être 
utilisée dans le contexte de la négociation en cours avec la compagnie minière, le CNA et le CAM. Vous pouvez d'ailleurs nous suggérer une formulation d'usage 
à cet effet en répondant à la présente demande. 

Des mentions ou précisions peuvent aussi être apportées relativement à l'utilisation historique de ce même territoire et celle que la Nation Atikamekw pourrait 
en faire dans l'avenir ... 

Comme le mandat de Weymok s'inscrit dans le contexte de l'étude d'impact sur l'environnement et le milieu social du projet minier et que le promoteur 
souhaite déposer son étude d'impact au plus tard au début de mars prochain, une réponse écrite d'ici le 14 février prochain serait grandement appréciée, si 
possible. 

N'hésitez pas à communiquer avec moi ou Raoul pour toutes questions et demandes de clarification en lien avec la présente demande. 

Vous remerciant à l'avance pour votre collaboration, recevez M. Dubé mes cordiales salutations, 

Yanick 

Yanick Plourde - Directeur Environnement 

1 
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