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ABOUT THIS DOCUMENT

This report has been prepared by Stantec Consulting Ltd. (Stantec) for the sole benefit of
Sisson Mines Ltd. (SML), formerly Northcliff Resources Ltd. (Northcliff). The report may not be relied
upon by any other person or entity, other than for its intended purposes, without the express written
consent of Stantec and SML.

This report was undertaken exclusively for the purpose outlined herein and was limited to the scope
and purpose specifically expressed in this report. This report cannot be used or applied under any
circumstances to another location or situation or for any other purpose without further evaluation of the
data and related limitations. Any use of this report by a third party, or any reliance on decisions made
based upon it, are the responsibility of such third parties. Stantec accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions taken based on
this report.

Stantec makes no representation or warranty with respect to this report, other than the work was
undertaken by trained professional and technical staff in accordance with generally accepted
engineering and scientific practices current at the time the work was performed. Any information or
facts provided by others and referred to or used in the preparation of this report were assumed by
Stantec to be accurate. Conclusions presented in this report should not be construed as legal advice.

The information provided in this report was compiled from existing documents, data collected during
field studies carried out in support of the EIA, and data provided by SML and by applying currently
accepted industry standard mitigation and prevention principles. This report represents the best
professional judgment of Stantec personnel available at the time of its preparation. Stantec reserves
the right to modify the contents of this report, in whole or in part, to reflect any new information that
becomes available. If any conditions become apparent that differ significantly from our understanding
of conditions as presented in this report, we request that we be notified immediately to reassess the
conclusions provided herein.

This document is the Final Environmental Impact Assessment (EIA) Report for the Sisson Project
(the Project), pursuant to the New Brunswick Environmental Impact Assessment Regulation — Clean
Environment Act. It has been translated from its original English version by the firm BeTranslated
(www.betranslated.com). The English version of this report constitutes the official version. In the
event of conflict between the English and French versions, the English version shall prevail.

Ce document est le Rapport final de I'évaluation de I''mpact sur I'environnement (EIE) du Projet
Sisson (le Projet), en vertu du Réglement sur les études d’'impact sur I'environnement du Nouveau-
Brunswick — Loi sur 'assainissement de I'environnement. Ce document a été traduit de sa version
originale anglaise par la firme BeTranslated (www.betranslated.com). La version anglaise de ce
rapport constitue la version officielle. En cas de conflit entre la version frangaise et la version
anglaise, la version anglaise prévaudra.
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ABOUT THE PROPONENT

After submission of the Sisson Project EIA Report to governments in July 2013, Northcliff
Resources Ltd. and Todd Minerals Ltd. entered into a limited partnership agreement to advance the
development of the Sisson Project. As a result of this agreement, the Sisson Project is now being
developed and advanced by Sisson Mines Ltd., on behalf, and as general partner, of the Sisson Project
Limited Partnership. Thus, the Proponent of the Sisson Project is now Sisson Mines Ltd., and all
references to Northcliff Resources Ltd. (Northcliff) in this document can be read as referring to
Sisson Mines Ltd.
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EXECUTIVE SUMMARY

This is the Final Environmental Impact Assessment (EIA) Report for the Sisson Project (“the Project”)
proposed by Sisson Mines Ltd. (“SML”", “the Proponent”). After submission of the Sisson Project EIA
Report to governments in July 2013, Northcliff Resources Ltd. (the Proponent at the time) and Todd
Minerals Ltd. entered into a limited partnership agreement to advance the development of the Sisson
Project. As a result of this agreement, the Sisson Project is now being developed and advanced by
Sisson Mines Ltd., on behalf, and as general partner, of the Sisson Project Limited Partnership. Thus,
the Proponent of the Sisson Project is now Sisson Mines Ltd., and any references to Northcliff
Resources Ltd. (Northcliff) in this document can be read as referring to Sisson Mines Ltd.

The Sisson Project involves the development of a tungsten and molybdenum open pit mine, ore
processing and associated facilities and infrastructure near Napadogan, in central New Brunswick. An
environmental impact assessment (EIA) of the Project is required under the Canadian Environmental
Assessment Act (CEAA) as well as under the New Brunswick Environmental Impact Assessment
Regulation—Clean Environment Act (EIA Regulation). For the purpose of the provincial EIA process,
this final version of the EIA Report supersedes the July 2013 version of this report (Stantec 20139)
submitted to both the provincial and federal governments for review. The July 2013 version remains
the official version of the EIA Report for the purpose of the federal environmental assessment under
CEAA.

The purpose of the EIA Report is to document the results of the EIA required to satisfy the
requirements of CEAA and the EIA Regulation. The EIA Report describes the Project and its potential
environmental effects, as well as measures to avoid or minimize environmental effects, through
construction, operation, and closure of the Project. The significance of potential environmental effects
(including cumulative environmental effects) of the Project is assessed, and methods for avoiding or
minimizing adverse environmental effects that may result from the Project and for capturing
environmental benefits are identified. The report recommends a follow-up and monitoring program as
and where appropriate.

The scope of the Project is the construction, operation, and decommissioning, reclamation and closure
of the Sisson Project mine, ore processing and associated facilities and infrastructure.

The Sisson Project Site

The Sisson Project site is on provincial Crown land in a sparsely populated rural area of Central
New Brunswick, approximately 10 km southwest of the community of Napadogan and approximately
60 km directly northwest of the City of Fredericton (Figure E.1). The Project area is generally rolling,
forested upland; small lakes and wetlands are common in low-lying areas. The Project site is drained
by small headwater brooks, primarily Bird and Sisson brooks, to Napadogan Brook and then to the
Nashwaak and the St. John rivers. Wildlife populations are like those in the rest of Central New
Brunswick. Brook trout and several other species of fish are common in brooks in and around the site,
and Atlantic salmon have been identified in Napadogan Brook.
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Land use in the vicinity of the Project is dominated by forest resource harvesting, and the site is well
serviced with forestry roads connected to the provincial highway system. Land uses also include
hunting, fishing, and other outdoor recreational activities. There are about 39 recreational campsite
leases (including cabins) nearby, the nearest of which is about 1.5 km to the east of the proposed open
pit location. The nearest permanent residence is in Napadogan. The land and resources in the Project
area are reported to be currently used for traditional purposes by Maliseet First Nations people.

Project Description

Following an approximate two-year construction period, the Sisson Project will operate for about 27
years after which it will be decommissioned, and the site will be reclaimed and closed. The capital cost
of the Project is estimated at C$579 million, and the expenditures for the entire period of Operation are
estimated at C$3,730 million. The Project will create up to 500 direct jobs at the peak of Construction
and up to 300 direct full-time jobs over its operating life.

The Sisson mineral deposit is near surface and thus is only suitable for open pit mining. An average of
30,000 tonnes per day of ore will be mined by conventional drilling, blasting and hauling methods, then
crushed and conveyed to an on-site ore processing plant. The ore will be processed to tungsten and
molybdenum concentrates using conventional flotation technology. The tungsten concentrate will be
further refined on-site to produce a higher value crystalline tungsten product, ammonium paratungstate
(APT). The APT plant design is based on proven metallurgical and chemical processes, using alkali
pressure leach technology, in a series of continuous and batch operations. The final mineral products
will be packaged and trucked off-site to rail facilities or directly to markets. A new electrical
transmission line from the Keswick terminal will be constructed by NB Power to supply the Project
with electricity.

Mine waste rock and process tailings (i.e., fine ground host rock remaining after mineral removal, in
a water slurry) will be stored in a tailings storage facility (TSF), along with wastes from the APT plant.
All waste rock and APT waste, as well as potentially acid generating tailings, will be stored sub-
agueously in the TSF to effectively mitigate the potential onset of acid generation. The TSF
embankments will be constructed of non-potentially acid generating rock quarried on-site. The
embankments are designed to exceed the requirements set forth in the Canadian Dam Association’s
“Dam Safety Guidelines”, and in so doing, will readily withstand extreme storm events and earthquakes.

Except for a small amount of fresh water supplied by wells, all Project water requirements will be met
by re-using surface and groundwater collected on-site and stored in the TSF. The water management
systems include open pit dewatering, water management ponds (WMPs) to collect TSF embankment
run-off and seepage for pump-back to the TSF, and engineered drainage channels to either divert clean
water away from Project facilities or to collect “mine contact” water for Project use. Wells will be
developed below the WMPs to monitor groundwater quality and, if necessary to ensure acceptable
water quality downstream, pump it back to the TSF. Tailings “beaches” will be developed around the
inside perimeter of the TSF to keep the supernatant pond away from the embankments. Water in the
pond will be recycled to the process plant and returned with the tailings. About eight years into
Operation, the Project will have a surplus of water which will be treated as needed to meet discharge
permit requirements and then discharged to the natural environment via the former Sisson Brook
channel.
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At Closure, drainage from the TSF will be routed to the open pit, which will fill in about 12 years. After
this, the level of the pit lake will be maintained at an elevation that ensures groundwater only flows into
it; surplus water will be treated as necessary before discharge. This practice will continue for as long
as is necessary to ensure acceptable discharge water quality. When the pit lake can be directly
discharged without treatment, treatment will cease, and the lake level will be allowed to rise so that it
drains naturally to the former Sisson Brook channel. A decommissioning, reclamation and closure plan
been developed, and the cost of a financial security to ensure acceptable closure at any stage of the
Project life is included in the Project costing.

Project facilities will permanently take up parts of the watersheds of the small brooks draining the site.
Since some water is trapped in the tailings voids within the TSF during Operation, there will be
downstream flow reductions until the open pit is filled during Project Closure. A plan to offset for lost
fish habitat and the consequent environmental effects on fish habitat must be approved under the
federal Fisheries Act before the Project can proceed; a fish habitat offsetting plan has been developed
and is included in the estimated Project cost. Similarly, a compensation plan for wetland losses must
be approved under the New Brunswick Clean Water Act before the Project can proceed.

Reclamation Cost Estimate

The estimated costs for closure and reclamation throughout the mine life will increase over time. It is
proposed that the bonding requirement be reviewed on a five-year “look forward” basis once the mill
reaches full production and be adjusted as required.

The estimated maximum bonding requirement is $9 million at the start of construction (i.e., beginning of
Year -2), at $49.8 million at the commencement of full production (i.e., beginning of Year 2), and at
$65.3 million at the end of the estimated life of the mine after 27 years. Note that no discount or
interest rate was utilized for estimating the bonding requirements for each of these periods. Note also
that these estimates are subject to change as further discussions are carried out on the planned
reclamation and closure approach, in concert with the approval of the Project under the Mining Act.

The closure bonding requirement generally increases over the mine life as additional development
takes place and the Project footprint expands, which requires additional reclamation work and greater
water treatment capacity.

The principal reclamation work areas included in the cost estimate were the TSF (including the
contained barren rock and mid-grade ore), infrastructure decommissioning, and ongoing post-Closure
monitoring and reclamation activities.

Environmental Management

The potential environmental issues to be addressed in the EIA of the Sisson Project have been
comprehensively determined by the governments of New Brunswick and Canada, and have been
further refined through engagement of the public, key stakeholders, and First Nations during the
conduct of the EIA. The Final Guidelines for the EIA were approved by the Province of New Brunswick
in March 2009 after consultation with the public, stakeholders, and the Aboriginal community. After
similar consultation, in April 2012, the governments of New Brunswick and Canada approved the Terms
of Reference for the EIA that define the specific requirements of both the provincial and federal EIA
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processes. Together, the Final Guidelines and the Terms of Reference define the scope of the Project,
factors to be considered, and the scope of factors to be considered in the EIA to meet CEAA and the
EIA Regulation, which culminated in the submission of the Sisson Project Environmental Impact
Assessment (EIA) Report to the federal and provincial governments in July 2013 (Stantec 2013g). For
the purpose of the provincial EIA process, this final version of the EIA Report supersedes the July 2013
version of this report (Stantec 2013g) submitted to both the provincial and federal governments for
review. The July 2013 version remains the official version of the EIA Report for the purpose of the
federal environmental assessment under CEAA.

The planning and design of the Sisson Project has incorporated several features to avoid or minimize
potential adverse environmental effects, and to respond positively to the principles of sustainable
development and the precautionary approach. Key features of the Project include the following.

o The configuration of the open pit has been optimized to maximize the recovery of ore from the
Sisson deposit while minimizing its footprint.

e The ore processing plant, TSF, and associated facilities are all sited within a single watershed,
Napadogan Brook, for maximum effectiveness of responsible water management and ultimate
closure of the project.

e The TSF has been designed to exceed the safety requirements of Canadian Dam Association
guidelines.

e The TSF has been sited to avoid waterbodies to the extent possible, and its proposed location
avoids disturbing lakes in the area, some of which support recreational fisheries. The size and
configuration of the TSF have been optimized to avoid unnecessary disturbance or destruction
of fish habitat as well as areas having concentrations of sites with elevated archaeological
potential.

o All potentially acid generating tailings will be stored sub-aqueously in the TSF to effectively
mitigate the potential onset of acid generation. For the same reason, all waste rock (some of
which is potentially acid generating) will be stored sub-aqueously in the TSF rather than in a
separate waste rock storage area on the land surface.

e No waste rock will be used to build the TSF embankments, since some of it is potentially acid
generating. Instead, a quarry will be developed on-site to provide non-potentially acid
generating rock for the embankments.

e APT will be produced on-site as an added-value end product, thereby enhancing job creation
and economic benefits for the people of New Brunswick and Canada.

SML has developed a framework Environmental and Social Management System (ESMS) for the
Sisson Project. The framework ESMS provides an outline of various environmental and social
management plans, policies and procedures, and describes their implementation schedule and
responsibilities. The ESMS is an operational document to ensure implementation of the commitments
and mitigation strategies identified in the EIA Report, and to otherwise meet SML’s “Principles of
Responsible Mineral Development”. The ESMS will become more developed and detailed as the
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Project progresses through detailed design and permitting, and will be updated as required for
continuous improvement over the life of the Project.

Key elements of the ESMS include:

e an site-specific Environmental Protection Plan (EPP) for construction that will be developed and
submitted to the appropriate regulatory agencies for review and approval prior to the
commencement of construction;

e an Emergency Preparedness and Response Plan (EPRP) for all phases of the Project;

o specific operational plans for the management of, for example, water and air quality, land and
biodiversity, hazardous materials and waste, noise, community health and safety, cultural
heritage, and EIA follow-up and environmental effects monitoring; and

e a Public, Stakeholder, and First Nations Engagement Plan to ensure the effective continuation
of SML'’s engagement activities with the public, First Nations and stakeholder groups through all
phases of the Project. These activities include a proposed Community Liaison Committee with
a Follow-up and Monitoring Subcommittee.

Environmental Effects Assessment

Project interactions with all Valued Environmental Components (VECSs) prescribed in the Terms of
Reference were analyzed to determine the potential environmental effects associated with Project
components and activities. Fourteen VECs were identified as relevant and important to the EIA of the
Project. The analysis of potential environmental effects of the Project on each VEC was carried out for
all Project phases, including the cumulative environmental effects of the Project in combination with
other projects or activities that have been or will be carried out. These analyses were based on
thresholds of significance that were defined in the Terms of Reference within appropriate boundaries
for the assessment. The environmental effects of potential credible accidents, malfunctions and
unplanned events were also assessed, as were the effects of the environment on the Project. The
analysis used qualitative and, where possible, quantitative information available from existing
knowledge and appropriate analytical tools, as well as considering identified mitigation measures. To
eliminate or reduce any anticipated environmental effects, mitigation measures were incorporated into
the Project design.

Residual environmental effects were predicted for VECs following the application of planned mitigation
measures. The residual environmental effects of each Project phase were evaluated as either not
significant (“NS”), significant (“S”, with likelihood of occurrence identified in such cases), or positive
(“P"), based on thresholds of significance previously defined in the Terms of Reference. The
significance of residual environmental effects, as determined for each of the VECs, is summarized in
Table E.1 below.
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Table E.1 Summary of the Significance of Residual Environmental Effects

Project Phase Accidents,
Valued Environmental Decommissioning, Malfunctions Project
Component (VEC) Construction | Operation | Reclamation and | and Unplanned Overall
Closure Events
Atmospheric Environment NS NS NS NS NS
Acoustic Environment NS NS NS NS NS
Water Resources NS NS NS NS NS
Aquatic Environment NS NS NS NS NS
Terrestrial Environment NS NS NS S/U (SAR only) NS
NS (all others)
Vegetated Environment NS NS NS NS NS
Wetland Environment NS NS NS NS NS
Public Health and Safety NS NS NS S/U NS
Labour and Economy NS NS/P NS NS NS/P
Community Services and NS NS NS NS NS
Infrastructure
Land and Resource Use NS NS NS NS NS
Current Use of Land and
Resources for Traditional NS NS NS NS NS
Purposes by Aboriginal Persons
Heritage Resources NS NS NS NS NS
Transportation NS NS NS NS NS
Effects _of the Environment on NS NS NS NS NS
the Project
Notes:
NS = Not Significant Residual Environmental Effect Predicted.
S = Significant Residual Environmental Effect Predicted.
L = Residual Environmental Effect is Likely to Occur.
U = Residual Environmental Effect is Unlikely to Occur.
P = Positive Residual Environmental Effect Predicted.
SAR = Species at Risk.

The EIA determined that there would be no significant adverse residual environmental effects from the
Sisson Project during all phases and in consideration of normal Project activities. Positive
environmental effects were predicted for Labour and Economy, specifically for employment, incomes
and government revenues, during both the Construction and Operation phases. Effects of the
environment on the Project were predicted to be not significant due to the engineering design of Project
components that incorporates factors of safety and other mitigation strategies to minimize the likelihood
of a significant adverse effect of the environment on the Project. The potential residual environmental
effects of Accidents, Malfunctions and Unplanned Events were also found to be not significant for the
most part. The EIA determined that the only potentially significant environmental effects due to such
events would be if a Project-related fire put the life and/or health of the public and/or Project employees
in immediate danger, or if a Project-related fire or vehicle collision resulted in the death of listed species
at risk (SAR). These environmental effects were predicted to be highly unlikely to occur. A major
failure of containment in the tailings storage facility was determined to be extremely unlikely to occur,
with an annual probability of occurrence of 1-in-1 million to 1-in-10 million, though if it did occur
the environmental effects of such an event would likely be significant, especially for the
Aquatic Environment.
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Cumulative environmental effects that can result from the Project in combination with other past,
present or reasonably foreseeable future projects or activities were also assessed. Project
management and mitigation measures will be applied as part of the Project, such that the potential
environmental effects of the Project in combination with other projects or activities that have been or will
be carried out are rated not significant.

Follow-up and Monitoring

An appropriate follow-up program has been developed to verify the predictions of this EIA Report and
to verify the effectiveness of mitigation. As well, monitoring measures have been developed to
measure compliance with regulatory requirements, and to assist in the identification of adaptive
management measures as necessary to avoid or minimize potentially significant adverse environmental
effects should they be found to occur.

Conclusion

Overall, the EIA concluded that, with planned mitigation and the implementation of best practices to
avoid or minimize adverse environmental effects, the residual environmental effects of the Project,
including cumulative environmental effects and the effects of the environment on the Project, during all
phases are rated not significant, except in the event of certain worse-case credible Accidents,
Malfunctions and Unplanned Events, for which some environmental effects could be significant but are
highly unlikely to occur.
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1.0 INTRODUCTION

This document is the Environmental Impact Assessment (EIA) Report for the Sisson Project (“the
Project”) proposed by Sisson Mines Ltd. (“SML", “the Proponent”). After submission of the Sisson
Project EIA Report to governments in July 2013, Northcliff Resources Ltd. (the Proponent at the time)
and Todd Minerals Ltd. entered into a limited partnership agreement to advance the development of the
Sisson Project. As a result of this agreement, the Sisson Project is now being developed and
advanced by Sisson Mines Ltd., on behalf, and as general partner, of the Sisson Project Limited
Partnership. Thus, the Proponent of the Sisson Project is now Sisson Mines Ltd., and any references
to Northcliff Resources Ltd. (Northcliff) in this document can be read as referring to Sisson Mines Ltd.

The Sisson Project involves the development of a tungsten and molybdenum mine near Napadogan,
approximately 60 km directly northwest of Fredericton, in central New Brunswick. An EIA of the Project
is required under the Canadian Environmental Assessment Act (CEAA) as well as under the
New Brunswick Environmental Impact Assessment Regulation—Clean Environment Act (the
“ElA Regulation”). Though the former CEAA was repealed in 2012 and replaced with the new
Canadian Environmental Assessment Act, 2012 (“CEAA 2012"), any environmental assessments at the
comprehensive study level that had begun under the former Act (like the Sisson Project) would
continue under the former Act; thus all references to the CEAA in this EIA Report are to the Act as it
existed before the passage of CEAA 2012.

The Project location is shown in Figure 1.1.1. The Project involves the construction and operation of an
open pit tungsten and molybdenum mine and associated facilities and infrastructure. An average of
30,000 tonnes per day (t/d) of ore will be extracted from the open pit, and processed in an ore
processing facility to produce tungsten and molybdenum concentrates through various crushing,
grinding, flotation and drying processes. Tungsten concentrate will be further refined on-site to
produce a higher value crystalline tungsten product, known as ammonium paratungstate (APT).
Products will be packaged and trucked to nearby rail facilities for subsequent transportation to market.
Mining waste (i.e., tailings and waste rock) will be stored in a tailings storage facility (TSF) along with
mine contact water collected on-site and re-used in the ore processing plant. A new electrical
transmission line will be constructed to supply electrical power to the mine site, and an existing
transmission line and forest resource road will be relocated around the site. Following an approximate
two year Construction period, the Project will operate for an estimated 27 years. Decommissioning,
reclamation and closure will be conducted at the end of mining operations to restore the site to
sustainable end land uses agreed with government, First Nations, and other stakeholders.

In September 2008, Geodex Minerals Ltd. (Geodex), a mineral exploration company, registered the
development of the Sisson Project under the New Brunswick EIA Regulation. In October 2008, the
New Brunswick Minister of Environment determined that an EIA (comprehensive review) was required.
Final Guidelines for the EIA (NBENV 2009) were issued by the Minister in March 2009 after public
consultation on them. Northcliff secured the mineral development rights to the Sisson ore deposit from
Geodex in June 2012, and these rights were subsequently transferred to SML. The federal
environmental assessment (EA) under CEAA was initiated by the Canadian Environmental Assessment
Agency (“CEA Agency”) in April 2011, as a comprehensive study. Terms of Reference for the EIA were
developed jointly by Northcliff, the CEA Agency, and the New Brunswick Department of Environment
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and Local Government (NBDELG); were the subject of public and First Nations consultation over the
August to October 2011 period; and were finalized in April 2012 (Stantec 2012a). The Terms of
Reference define the scope of the project, factors to be considered, and scope of factors to be
considered to fulfill the respective regulatory requirements for the provincial EIA and federal EA of the
Project. A feasibility study and associated Technical Report (Samuel Engineering 2013), further
environmental studies, an engagement program for stakeholders, the public and Aboriginal peoples,
and other planning and development activities were conducted in parallel to the EIA, many of which
are ongoing.

The Sisson Project Environmental Impact Assessment (EIA) Report (Stantec 2013g) was submitted to
the federal and provincial governments for review in July 2013. Comments and information requests
(IRs) on the July 2013 report were received from the provincial and federal governments, the public,
and First Nations, and SML responded to those IRs between October 2013 and November 2014. This
Final EIA Report has been prepared to meet the requirements of the provincial EIA Regulation,
incorporating, where applicable and appropriate, the responses to IRs submitted by SML to
governments. Thus, for the purpose of the provincial EIA process, this final version of the EIA Report
supersedes the July 2013 version of this report (Stantec 2013g) submitted to both the provincial and
federal governments for review. The July 2013 version remains the official version of the EIA Report
for the purpose of the federal environmental assessment under CEAA.

The purpose of the EIA Report is to document the results of the EIA required to satisfy the
requirements of the EIA Regulation and CEAA. It has been prepared by Stantec Consulting Ltd.
(“Stantec”) on behalf of SML, with contributions from other consultants and firms that carried out
specialized studies aimed at further defining the Project, and its potential environmental effects and
mitigation. The EIA Report describes the proposed Project and its potential environmental effects, as
well as measures to avoid or minimize environmental effects, to mitigate or compensate for residual
environmental effects as needed, and to manage potential environmental effects through Project
construction, operation and closure. The report recommends a follow-up or monitoring program as
appropriate.

SML is an informed and responsible proponent through its association with Hunter Dickinson Inc., a
Vancouver-based mining company with a proven 25-year record of successful mineral developments
throughout the world in a progressive and responsible way. To this end, SML is committed to life-of-
Project environmental management as described in Chapter 2 of this EIA Report to avoid or minimize
the adverse environmental effects, and to enhance the benefits of the Project. SML will carefully plan
and manage all aspects of the Project from development to closure and beyond, and employ a
comprehensive environmental management strategy to implement its “Principles of Responsible
Mineral Development” (SML 2013; see Section 1.3.2). Throughout the planning, design and execution
of the Project, SML will use a number of approaches and tools to avoid, minimize, and otherwise
manage potentially adverse environmental effects, and to capture potential benefits, in a manner that
promotes sustainable development for the people of New Brunswick and Canada.
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1.1 PROJECT TITLE AND PROPONENT

The Project may be cited as the “Sisson Project”. The Proponent of the Project is Sisson Mines Ltd., a
body corporate governed by the laws of Canada and the Province of British Columbia. The Proponent
contact information is as follows:

Name of Project: Sisson Project
Name of Proponent: Sisson Mines Ltd.
Mailing Address of Proponent: Head Office:

15" Floor — 1040 W. Georgia Street
Vancouver, British Columbia V6E 4H8

Project Office:
47 Avonlea Court
Fredericton, New Brunswick E3C 1N8

Chief Executive Officer: Christopher Zahovskis, P.Eng.
President, Chief Executive Officer, and Director

Contact Person for the EIA: John Boyle, B.Ap.Sc., MNRM, Ph.D.
Vice President, Environmental Affairs

Telephone Number: Head Office: (604) 684-6365
Project Office: (506) 455-0530

Fax Number: Head Office: (604) 630-0022
Project Office: (506) 455-0533

Electronic Mail Address of johnboyle@hdimining.com
EIA Contact Person:

Websites: http://www.sissonpartnership.com
http://www.northcliffresources.com

1.2 PROJECT OVERVIEW
1.2.1 About the Sisson Deposit

The Sisson ore deposit was first discovered in the late 1950s, and has been studied extensively by
various exploration and development companies since that time. It is a tungsten-molybdenum deposit
comprising disseminated scheelite and molybdenite occurring in sheeted and shear-hosted quartz
veins associated with Devonian-aged granitic intrusions (RPA 2012). The Sisson deposit was initially
defined through exploration drilling undertaken by Kidd Creek Mines from 1979-1982. Subsequent
delineation drilling carried out by Geodex from 2005-2009 outlined significant mineral resources in two
main zones which are open to further expansion.
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Northcliff embarked on a program comprised of drilling, engineering and environmental studies over the
2010-2012 period to advance the Sisson Project through feasibility and into environmental assessment
and permitting. In addition to increasing the mineral resources in the measured category, the recent
drilling has supplied metallurgical, geotechnical, and hydrogeological data to support feasibility work.

The Sisson deposit hosts a large, structurally controlled, intrusion-related tungsten-molybdenum ore
body that is amenable to open pit mining. Sisson has excellent potential to be a near-term metal
producer, with significant capability to meet increasing tungsten demand from North American and
European markets.

A recent National Instrument (NI) 43-101 compliant technical report (“the Technical Report”; Samuel
Engineering 2013) states that the Sisson deposit comprises 387 million tonnes of measured and
indicated resources containing 25.6 million metric tonne units (mtu) of tungsten (as WO3) and
178 million pounds of molybdenum (Mo), and 187 million tonnes of inferred resources containing
9.41 mtu of WO; and 82.6 million pounds of molybdenum.

1.2.2 Project Summary and Location

The Sisson Project consists of the construction and operation of an open pit, tungsten and molybdenum
mine and associated facilities by SML. The Project site is on provincial Crown land at approximately
N 46°22" by W 67°03', approximately 10 km southwest of the community of Napadogan,
New Brunswick, and approximately 60 km directly northwest of the city of Fredericton (Figure 1.1.1).

Tungsten is a steel-grey metal that is an important alloy in tool making and construction steel as it
enhances hardness, cutting efficiency, and speed with a similar hardness to diamonds. Tungsten
components are used in lighting technology, electronic industry, transportation, the chemical industries,
glass melting industry, medical technology, power engineering, and in jewelry.

Molybdenum is an important alloy in the manufacture of stainless steel and steel. Itis also an important
material for the chemical and lubricant industries. Molybdenum is used in automotive parts,
construction equipment, gas transmission pipes, and turbine parts.

The Project Development Area (PDA) is shown in Figure 1.2.1. The Project will involve an open pit
mine and associated ore processing, waste management, and ancillary facilities. The mine will operate
for approximately 27 years. Tungsten and molybdenum containing ore will be mined from the open pit
at an average rate of approximately 30,000 t/d. The ore will then be processed to concentrate on-site
through a series of process steps consisting of crushing, grinding, flotation, and drying. Tungsten
concentrate will be further refined on-site to produce ammonium paratungstate (APT), a higher value
crystalline tungsten product used in steel making and other manufacturing industries. Waste rock from
the open pit, and tailings as a by-product of the ore processing operations, will be permanently stored in
a tailings storage facility (TSF, also sometimes referred to as a tailings impoundment area or TIA). The
mineral products will be trucked to nearby rail facilities for their subsequent transportation to customers.
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Organics and overburden material removed during Construction of the Project will be stockpiled on-site
for later use in site reclamation activities during Project closure. Engineered diversion channels will
keep clean surface runoff water away from mining, processing and waste storage areas. Precipitation
falling on the Project site and dewatering from the open pit (referred to as “mine contact water”) will be
collected, stored in the TSF and used in Project operations, or released to the environment following
treatment as necessary. Water management ponds located around the TSF and downgradient of the
Project site (Figure 1.2.1) will collect mine contact run-off water or seepage for return to the TSF to be
stored and re-used. Any surplus water from the TSF will be treated, if necessary, and discharged to
natural drainages. Other than groundwater wells to supply fresh water for domestic uses and other
purposes (e.g., dust suppression, fire suppression, process make-up water), no sources of water
beyond precipitation falling on the Project site will be required for Operation of the Project.

The open pit location is fixed based on the location of ore body; its development will intersect a portion
of Sisson Brook which will be permanently lost as a consequence (Figure 1.2.1). Additionally, the
construction of the TSF will involve the loss of portions of Bird and Sisson brooks, and of a small
tributary to the West Branch Napadogan Brook. The configuration and location of the TSF has been
the subject of design and siting considerations that have reduced the overall potential environmental
consequences on streams.

A new 138 kV electrical transmission line to be built and operated by the New Brunswick Power
Corporation (NB Power) will be constructed to supply up to 50 megawatts (MW) of electrical power to
the Project site. The 138 kV transmission line will be constructed alongside an existing 345 kV
transmission line that currently crosses the Project site (Figure 1.2.1), by widening the existing
50 m-wide transmission line corridor by a further 25 m to accommodate the new transmission line. The
new transmission line will originate at the Keswick Terminal operated by NB Power, 42 km southeast of
the Project location, and will terminate at the Sisson mine site. As the existing 345 kV transmission line
and an existing forest resource road (i.e., the Fire Road) are currently situated within or too close to
Project facilities, these linear facilities will be relocated to the southwest of their current location for an
estimated 12 linear km.

At the end of mining, decommissioning, reclamation and closure will occur to restore the site to near
natural conditions and to meet end land uses agreed with the New Brunswick government. At closure,
the water management system will be re-configured to ensure that all water discharged from the site is
monitored and, as needed, treated to meet applicable water quality standards for as long as is required.
The Project will generate employment and positive economic activity in the area during its lifespan.
The capital cost of the Project is estimated at C$579 million (Samuel Engineering 2013), and the
projected expenditures for the entire period of operation of the Project are estimated at C$3,730 million
(EcoTec 2013). The Project will create up to 500 direct jobs during the Construction phase and up to
300 direct full-time jobs over its operating lifespan (Samuel Engineering 2013). Local contractors and
Aboriginal firms will be preferred for site contract work where qualified companies and suppliers can be
identified.
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1.2.3 Project Schedule

Construction of the Project is estimated to take approximately 24 months following approval of the EIA
and the receipt of required permits, approvals, and other forms of authorization. Operation of the
Project will be initiated upon completion of construction activities, and will continue for an estimated
27 years, after which Decommissioning, Reclamation and Closure will be initiated. The approximate
Project schedule, with estimates for 2014 and beyond, is summarized as follows:

o Complete Feasibility Study: first quarter of 2013.

e Submit EIA Report to federal and provincial governments: July 2013.

e Submit Final EIA Report to the Government of New Brunswick: November 2014.

o EIA/EA decisions received: expected by mid-2015.

o Complete initial permitting, approvals and authorizations: expected in second half of 2015.

e Conduct public and stakeholder consultation, and Aboriginal engagement: throughout the EIA
process and the life of the Project.

e Construction: expected to begin in second half of 2015.

e Commissioning and Operation: commencing immediately following Construction, and
continuing for approximately 27 years or until the mineral resource is depleted.

The Project schedule is subject to regulatory timelines that are not controlled by SML; therefore, the
schedule outlined above is subject to change as the EIA review, approval and permitting processes
unfold. The timing of Construction activities will take seasonal restrictions for environmental “windows”
into account (e.g., no clearing May through August during critical bird breeding seasons; no in-water
work outside the June 1-September 30 window except as may be permitted by DFO). The initiation of
construction also depends on financing of the construction costs and a decision by the Sisson Project
Limited Partnership to proceed with the Project.

1.3 PROJECT APPROACH AND COMMITMENTS

SML recognizes that the Napadogan area is a rural and relatively undeveloped area of Central
New Brunswick. The area has a long history of natural resource development and use, particularly in
support of extensive forest resource harvesting activities which have been central to the
New Brunswick economy for over a century and are dominant at the landscape level. Mining will be a
new natural resource-based development in the Napadogan area, but is well-known elsewhere in the
province. While the area is important for resource-based economic activities, SML recognizes that it is
also important for hunting, fishing, and outdoor recreation undertaken by the people of New Brunswick,
and is integral to the ecology of the Nashwaak and St. John River watersheds. It also lies within the
traditional territory of the Maliseet First Nations.
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As described in Chapters 2 and 3 of this EIA Report, SML is committed to meet or exceed regulatory
requirements, as well as international best practice and its corporate “Principles of Responsible Mineral
Development”, in the planning, design, management, Construction, Operation, and Decommissioning,
Reclamation and Closure of the Project. This includes a commitment to:

13.1

provide governance and oversight of the Project by an experienced and qualified Management
team and Board of Directors, who ensure that the Project is developed responsibly for the
benefit of shareholders, partners, communities and governments;

carry out a world-class environmental impact assessment of the Project by an expert team of
engineers, scientists, and other subject-matter professionals to ensure that the Project is
planned and developed responsibly;

implement Project planning, design and management strategies that avoid or mitigate
potentially adverse environmental effects of the Project, and that enhance positive effects, in a
manner that complies with all laws and regulations while supporting the way of life that the
people of central New Brunswick know and enjoy;

engage the public, stakeholders, and Aboriginal communities in a sustained and meaningful
way so as to share information about the Project, to address issues and concerns, and to
maximize local participation in, and benefits from, the Project; and

plan and execute the Project in a manner that promotes sustainable development, applies
precaution in areas of uncertainty, and enhances the benefits of the Project and of the EIA
process itself for Canadians. This includes especially protecting surface water, groundwater
and aquatic resources; implementing technically proven and economically feasible components
and technologies; minimizing the Project footprint; and designing the Project for closure.

Project Team

NorthclifffSML assembled a world-class team of scientists, engineers, and subject-matter experts in
developing the Sisson Project. The Project Team assembled to complete the planning and design of
the Sisson Project is shown in Table 1.3.1.

Table 1.3.1 Project Team — Sisson Project

Name of Firm | Lead Office Location | 2{e][]

Stantec Consulting Ltd. Fredericton, New Brunswick Primary consultant for the EIA and related
environmental studies.

Knight Piésold Ltd. Vancouver, British Columbia Geotechnical, hydrogeological, waste and water
management, TSF design.

SRK Consulting Vancouver, British Columbia Geochemical and waste characterization, metal
leaching/acid rock drainage (ML/ARD) studies.

Samuel Engineering, Inc. Greenwood Village, Colorado Infrastructure, civil, electrical, and mechanical
engineering, and compiling the feasibility study.

Moose Mountain Technical Services Calgary, Alberta Mine design and production planning.

Bolu Consulting Engineering Inc. Vancouver, British Columbia Process design, and design of metallurgical test
program.

SGS Canada Inc. Lakefield, Ontario Metallurgical testing.
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Table 1.3.1 Project Team — Sisson Project

Name of Firm | Lead Office Location | Role
EcoTec Consultants Québec City, Québec Economic modelling of benefits to local and
regional economies.
Wade Locke Economic Consulting St. John’s, Newfoundland and External peer review of economic modelling.
Labrador
exp Services Inc. Fredericton, New Brunswick Road transportation study in support of the EIA.
Jacobs Minerals Canada Inc. Toronto, Ontario Value and basic engineering.

1.3.2 Principles of Responsible Mineral Development

SML is committed to working with governments, the public, stakeholders and First Nations to achieve
the responsible development of the Sisson Project, and to contribute to the sustainable development of
the communities in which it works. These commitments are embodied in SML’'s “Principles of
Responsible Mineral Development” (SML 2013) shown in Figure 1.3.1.

1.3.3 Project Governance and Oversight

The Sisson Project is owned by the Sisson Project Limited Partnership (SPLP), a limited partnership
between Northcliff Resources Ltd. (88.5%) and Todd Corporation (11.5%). Governance and
management of all aspects of the Project is the responsibility of Sisson Mines Ltd. (SML), the General
Partner of the SPLP. SML is controlled by Northcliff subject to certain limits in the shareholders
agreements between Northcliff and Todd. Activities carried out and managed by SML are governed by
policies and procedures that parallel Northcliff's “Corporate Governance Policies and Procedures
Manual” (Northcliff 2012b) and Code of Ethics.

1.3.4 Public, Stakeholder, and Aboriginal Engagement

SML is committed to engaging with the public, stakeholders and Aboriginal communities in an open,
transparent, and responsive manner in respect of the Sisson Project. Specifically, SML is committed
to:

e listen closely to and consider the input and interests of the public, stakeholders and Aboriginal
communities in the planning phase of the Project, particularly for people whose interests may be
affected;

e communicate openly, and act with honesty and integrity;

e build trust, respect and constructive relationships through responsible performance from the
outset and with a long-term orientation;

e share information early and often, to a level of detail and completeness that will assist all
interests to prepare and to act knowledgeably;

e provide early and adequate notice of opportunities for involvement;

e provide opportunities for information exchange and mutual education about interests, objectives
and values in an open, transparent, and responsive manner;
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Source: SML (2013)

Figure 1.3.1 SML’s Principles of Responsible Mineral Development
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o satisfy all regulatory expectations and requirements for engagement and consultation; and

e positively affect the Project timeline through the development of good relationships with
stakeholders.

The intent of the public, stakeholder, and Aboriginal engagement program implemented by
NorthclifffSML is to contribute, through constructive dialogue, to the responsible development and
implementation of the Sisson Project, meet regulatory public consultation requirements, and inform the
Crown’s duty to consult with Aboriginal people. NorthclifffSML provided numerous and substantive
opportunities for the public, stakeholders, and Aboriginal communities to become involved in the EIA of
the Project and to provide input into the scope of issues to be studied in the EIA. The means by which
NorthclifffSML sought to provide opportunities for public, stakeholder and Aboriginal input into the EIA
were outlined in Chapter 3 of the Terms of Reference (Stantec 2012a) and are updated and further
elaborated in Chapter 4 of this EIA Report.

1.3.5 Sustainable Development and the Precautionary Approach

As defined in CEAA, “sustainable development” means development that meets the needs of the
present, without compromising the ability of future generations to meet their own needs. The purposes
of CEAA, as outlined in Section 4 of the Act, are to:

e ..."to ensure that projects are considered in a careful and precautionary manner before federal
authorities take action in connection with them, in order to ensure that such projects do not
cause significant adverse environmental effects’

e to encourage responsible authorities to take actions that promote sustainable development and
thereby achieve or maintain a healthy environment and a healthy economy;”...

Environmental assessment provides an effective means of integrating environmental factors into the
planning and decision-making process in a manner that promotes sustainable development.

Principle 15 of the 1992 Rio Declaration on Environment and Development states that “In order to
protect the environment, the precautionary approach shall be widely applied by States according to
their capabilities. Where there are threats of serious or irreversible damage, lack of full scientific
certainty shall not be used as a reason for postponing cost-effective measures to prevent
environmental degradation.” This principle encourages decision-makers to take a precautionary
approach, especially where there is a large degree of uncertainty or risk, in order to ensure that
appropriate measures are taken to avoid or minimize environmental risks. The Government of
Canada’s “Framework for the Application of Precaution in Science-based Decision Making About Risk”
(Government of Canada 2003) guides federal decision-making in this regard.

The EIA of the Project, including the alternative means of carrying out the Project that were considered
in its development, has contributed to sustainable development by ensuring that Project planning and
design has been carried out in a manner that avoids or minimizes adverse environmental effects,
enhances environmental and societal benefits wherever possible, and applies the precautionary
approach to avoid or minimize the risk of serious or irreversible environmental impacts, in an inclusive
and transparent framework for the people of New Brunswick and Canada.
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To this end, the Project:

has been examined, planned and designed in a careful and precautionary manner in order to
ensure that its elements and activities required to accomplish its construction, operation, and
ultimate decommissioning and closure does not cause significant, irreversible damage to the
environment, adversely affect key environmental functions and integrity, or affect the human
health of current or future generations (as evidenced by this EIA Report in its entirety);

has been planned and designed (Chapters 2 and 3) to avoid or minimize the adverse
environmental effects of the Project, and enhance its environmental and societal benefits
(Chapter 8);

has considered alternative means of carrying out the Project that are technically and
economically feasible, and compared them in light of risk avoidance and adaptive management
capacity (Section 3.3);

has given priority to strategies that avoid the creation of adverse environmental effects,
minimizes those environmental effects through design or the implementation of proven
mitigation and best management practices (Chapters 2, 3 and 8);

has described and justified assumptions made in assessing the environmental effects of the
Project, and in the methods for minimizing and managing these effects (Chapters 7 and 8);

has identified contingency plans to address potential accidents and malfunctions for the Project,
despite the best planning and design or the implementation of mitigation to reduce residual
environmental effects (Chapters 2 and 8, and Appendix D); and

has proposed a follow-up program and associated monitoring activities, particularly in areas
where the prediction of environmental effects of the Project lacked scientific certainty, or where
monitoring to determine the effectiveness of mitigation is required, and to ensure its
development is in compliance with federal and provincial laws and regulations (Chapter 9).

Specific examples of where NorthclifffSML has incorporated the principles of sustainable development
and the precautionary approach in the planning and design of the Sisson Project include the following.

The configuration of the open pit has been optimized to maximize the recovery of ore from the
Sisson deposit while minimizing its footprint.

The ore processing plant, TSF, and associated facilities are all sited within a single watershed,
Napadogan Brook, for maximum effectiveness of responsible water management and ultimate
closure of the project.

The ore processing plant, TSF, and other major Project components are sited in very close
proximity to the open pit location, thereby minimizing hauling and pumping distances for
maximum energy efficiency.
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e The TSF has been designed to exceed the requirements of Canadian Dam Association
guidelines to ensure it will readily withstand the effects of extreme storm events and
earthquakes.

e The TSF has been sited to avoid waterbodies to the extent possible, and its proposed location
avoids disturbing lakes in the area, some of which support recreational fisheries. The size and
configuration of the TSF have been optimized to avoid unnecessary disturbance or destruction
of fish habitat as well as areas having concentrations of sites with elevated archaeological
potential.

e All potentially acid generating process tailings will be stored sub-aqueously in the TSF to
effectively mitigate the potential onset of acid generation.

o All waste rock (some of which is potentially acid generating) will be stored sub-aqueously in the
TSF rather than in a separate waste rock storage area on the land surface. This conservative
design feature avoids the need to collect and treat potentially acidic drainage that could
otherwise occur from its storage, and minimizes potential environmental effects. Storing waste
rock sub-aqueously in the TSF effectively mitigates acid generation from the rock. This element
of the Project represents industry best practice.

e No waste rock will be used to build the TSF embankments since some is potentially acid
generating. Instead, a quarry will be developed on-site to provide rock for the embankments
which is not potentially acid generating.

e Ammonium paratungstate (APT) will be produced on-site as an added-value end product,
thereby enhancing job creation and economic benefits for the people of New Brunswick and
Canada.

While the mining of a non-renewable resource may be considered by some to be inherently
unsustainable, the Sisson Project is a key element of a sustainable mining industry in New Brunswick
that is, in turn, essential to sustaining the New Brunswick economy. CEAA recognizes that completing
an EIA of a project like the Sisson Project contributes to achieving sustainable development and, when
carried out responsibly, can contribute significantly to a sustainable economy to the benefit of the
people of New Brunswick and Canada. To this end, the EIA of the Sisson Project has contributed
significantly to ensuring that its development, Construction, Operation, and ultimate Decommissioning,
Reclamation and Closure will not adversely affect the needs of future generations.

1.3.6 Benefits to Canadians

The Terms of Reference for this EIA Report (Stantec 2012a) require that it describe “how Canadians
benefit from the project planning and information gathering process undertaken by the Proponent as
part of the environmental assessment.”
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As a planning tool, environmental assessment is a valuable mechanism for integrating the
environmental, engineering, and socioeconomic aspects of the Project, and for bringing issues and
concerns raised by the public, stakeholders, and Aboriginal people into the planning, design, review,
approval, and development of the Project. As a key component of Project planning and design, the
EIA process has benefitted Canadians in the following important ways.

¢ It has highlighted opportunities for avoiding or minimizing adverse environmental effects, and for
garnering beneficial effects, such that the Project as planned will not cause significant adverse
environmental effects, and environmental benefits of the Project will be maximized.

e It has provided the opportunity for the principles of sustainable development, including the
precautionary principle, to be incorporated into the Project design and development to meet the
societal needs for tungsten and molybdenum without compromising ecosystem integrity for
present or future generations.

e It has afforded substantive and meaningful opportunities for the public, stakeholders, and
First Nations to become informed about the Project, to voice their interests and concerns, and to
provide valuable input into the planning and design of the Project. Such engagement activities
have been conducted through working groups formed with a variety of stakeholders to share
information and discuss issues relevant to the Project, as well as through other meetings, open
houses, newsletters, a store-front office, and other means.

e It has provided many opportunities for Aboriginal participation in the EIA to foster dialogue
among First Nations, NorthclifffSML, and the provincial and federal Crowns in respect of
potential benefits of the Project; to support the Crown’s duty to consult with First Nations; and to
provide opportunities for Aboriginal issues, concerns and interests to be heard and addressed.
This dialogue has occurred directly between Northcliff SML and First Nations leadership,
between the Crown and First Nations leadership, through open houses in First Nation
communities by NorthclifffSML; and importantly through a First Nations EA Working Group
formed to share information about, and discuss issues relevant to, the Project.

e It has advanced scientific knowledge of Central New Brunswick ecosystems, not only in
determining and documenting the components, current conditions and quality of the various
ecosystems of the area, but also in demonstrating how a mine can be successfully developed in
remote, relatively undeveloped areas of New Brunswick in an environmentally-appropriate way.

e It has provided opportunities for people to appreciate the economic development, employment,
and other social benefits the Project can deliver to New Brunswick communities which have a
long history of industrial and resource-based development, but have suffered in recent years
from limited development, high unemployment, and reduced economic activity due to mill
closures and other societal and economic pressures.
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1.4

PURPOSE AND ORGANIZATION OF THE EIA REPORT

This EIA Report has been developed to meet the requirements of the Final Guidelines issued under the
New Brunswick EIA Regulation and the Terms of Reference that both form the scope of the EA under
CEAA and were written to reflect the requirements of the Final Guidelines. The EIA Report is
organized in eleven chapters, as follows.

1-18

Chapter 1 provides an introduction to the EIA Report, identifies the Proponent and provides a
brief Project overview, provides context for the Project, and outlines the structure and content of
the EIA Report.

Chapter 2 describes the planning of the Project, outlines the principles and philosophies applied
by the Proponent in the design, construction, and operation, and ultimate decommissioning,
reclamation and closure of the Project, and identifies the environmental management initiatives
and practices that will be implemented as part of the Project to minimize environmental effects.

Chapter 3 provides a detailed Project Description of the proposed elements of the Sisson
Project, and describes how the Project will be constructed, operated, and ultimately
decommissioned, reclaimed and closed at the end of mine life. Alternative means of carrying
out the Project that are technically and economically feasible are discussed. Emissions and
wastes, transportation requirements, and employment and expenditure for the Project are
described.

Chapter 4 provides a discussion of the applicable regulatory framework, including the regulatory
requirements for the EIA; the scope of the Project and the scope of the EIA; a summary of
public, stakeholder, Aboriginal, and regulatory consultation and engagement efforts; and other
matters relevant to the scoping of the EIA. The valued environmental components (VECSs) that
have been selected for the EIA are identified. Additionally, a list of other projects and activities
that are considered for the assessment of cumulative environmental effects is provided.

Chapter 5 provides a description of the methodology used to conduct this EIA to meet the
requirements of the EIA Regulation and CEAA.

Chapter 6 provides a summary of the existing environmental setting of the Project area,
including the historical setting, ecological context, and socioeconomic context of the region.

Chapter 7 provides a summary of the key predictive studies that were carried out to provide
information or analyses to support the environmental effects assessment of the Project.

Chapter 8 provides the assessment of potential environmental effects of the Project, including
cumulative environmental effects, on various VECs of relevance and importance to this EIA, for
all Project phases, as well as for accidents, malfunctions, and unplanned events.

Chapter 9 describes the follow-up and monitoring program that will be developed in respect of
the Project.
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o Chapter 10 summarizes the mitigation measures proposed for the Project.
e Chapter 11 provides conclusions of the EIA.
o Chapter 12 provides the references cited or consulted in the preparation of the EIA Report.

Additional supporting information is provided in the Appendices.

1.4.1 Tables of Concordance

Tables of Concordance that list the information requirements of the Final Guidelines (NBENV 2009)
and Terms of Reference (Stantec 2012a) in relation to the sections of the EIA Report in which the
information is presented are provided in Appendix C.
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2.0 PROJECT PLANNING AND MANAGEMENT

2.1 ABOUT SISSON MINES LTD.

Sisson Mines Ltd. (SML), the general partner of the Sisson Project Limited Partnership, is a mineral
development company based in Vancouver, British Columbia, that is focused on developing the Sisson
ore deposit. SML's commitment is to develop and operate the Sisson Project according to its
“Principles of Responsible Mineral Development” (Section 1.3.2) for the benefit of shareholders,
partners, communities and governments.

SML is associated with Hunter Dickinson Inc. (HDI), a mining company also based in Vancouver,
British Columbia with more than 25 years of mineral development experience. HDI is a private
company that provides management and technical services to a diverse portfolio of mineral companies
and properties in order to advance them through exploration, development, permitting, and construction
into stable and profitable mine operations.

2.2 ABOUT TUNGSTEN AND MOLYBDENUM
2.2.1 Tungsten

Tungsten (chemical symbol W) is a steel-grey metal that is an important alloy in tool making and
construction steel as it enhances hardness, cutting efficiency, and speed with a similar hardness to
diamonds. Tungsten components are used in lighting technology, electronic industry, transportation,
the chemical industries, glass melting industry, medical technology, power engineering, and in jewelry.

According to the International Tungsten Industry Association (ITIA), tungsten has the highest melting
point of all metals (3,422 + 15°C). At this temperature, most of the other engineering metals (e.g., iron,
aluminum, copper, titanium) are vapour. Also notable is tungsten’s high density, comparable to gold. It
is an important metal for thermo-emission applications, not only because of its high electron emissivity
(which is caused by additions of foreign elements) but also because of its high thermal and chemical
stability (ITIA n.d.).

Primary uses for tungsten are shown in Figure 2.2.1. Cemented carbides, also called “hardmetals”,
consume the largest portion of tungsten in recent years. Hardmetal tools are used for shaping metals,
alloys, wood, composites, plastics and ceramics, and in the mining and construction industries.
Tungsten remains important for tool steels, high speed steels, stellites and creep-resistant steels and
alloys (ITIA n.d.).
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Source: ITIAn.d.

Figure 2.2.1 Primary Uses for Tungsten in Selected Industrialized Nations (2010)

Current global tungsten consumption is estimated to be 93,000 tonnes per year (Roskill 2014). In a
base-case demand scenario (Samuel Engineering 2013), demand for tungsten is forecast to reach
112,750 tonnes per year by 2017 and 148,500 tonnes per year by 2025.

World production and demand for tungsten is shown in Figure 2.2.2, and estimated tungsten mine
production in 2013 by major producing country is shown in Table 2.2.1. China is by far the major
producer of tungsten, though Russia, Canada, Vietnam, Austria, Australia, Bolivia, and Portugal are
also important producers. Some of the biggest tungsten deposits are in the areas where access is
difficult, or have a low ore grade, making the long-term view of tungsten prices the governing factor in
determining their economic viability (ITIA n.d.).
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Source: Roskill (2014).

Figure 2.2.2 Worldwide Tungsten Production and Demand (2004 to 2013)
Table 2.2.1 Estimated Tungsten Mine Production by Major Producing Country (2013)
Country | Production in 2013 (tonnes W)
China 60,000
Russia 4,200
Canada 2,100
Vietnam 1,600
Austria 1,100
Bolivia 1,100
Australia 1,000
Portugal 1,000
Other Countries 3,500
World Total (rounded)*® 75,600
Notes:

a

United States tungsten mine production was not available and is not included in this total.
Source: Roskill (2014).

Worldwide tungsten supply is dominated by Chinese production and export. In 2013, Chinese
production accounted for approximately 80% of the world total (Table 2.2.1). China has approximately
54% of the world’s tungsten reserves. China was also the world’s leading tungsten consumer in 2013
(Roskill 2014).

The Chinese government has managed the tungsten industry in several ways, including:
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e limiting the number of exploration, mining and export licenses;

¢ limiting or forbidding foreign investment;

e imposing constraint on mining and processing;

e establishing quotas on production and export;

e adjusting export quotas to favour value-added downstream materials and products; and

e imposing export taxes on tungsten materials (US Geological Survey 2012a).
Thus, alternative supplies outside of China for meeting world demand are highly desirable.
2.2.2 Molybdenum

Molybdenum (chemical symbol Mo) is an important alloy in the manufacture of stainless steel and steel.
It is also an important material for the chemical and lubricant industries. Molybdenum is used in
automotive parts, construction equipment, gas transmission pipes, and turbine parts.

According to the International Molybdenum Association (IMOA), molybdenum has one of the highest
melting temperatures of all the elements. When added to steel and cast irons, molybdenum enhances
strength, hardenability, weldability, toughness, elevated temperature strength, and corrosion resistance.
In nickel-base alloys, it improves resistance to both corrosion and high-temperature creep deformation
(IMOA n.d.). The main molybdenum uses are shown in Figure 2.2.3.

11%: Alloy Tool & High Spesd Siesls

&% Super Alloys
— 8% Casf lron & Sieels

25% Stainless Steel

o —— 6% Melybdenum Ketal

38% Construotional ‘ —_ 10% Chemicals
Engineering Steels ‘

Source: IMOA n.d.

Figure 2.2.3 Primary Molybdenum Uses (2012)

The principal producers of molybdenum are the Americas and China. Global molybdenum production
is shown in Figure 2.2.4, and estimated molybdenum mine production in 2012 by major producing
country is shown in Table 2.2.2. Demand for molybdenum remains strong, despite decreasing prices in
recent years (US Geological Survey 2013b).
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Source: IMOA n.d.

Figure 2.2.4 Major Molybdenum Producing Regions (2006-2010)
Table 2.2.2 Estimated Molybdenum Mine Production by Major Producing Country (2012)
Country | Production in 2012 (tonnes Mo)
China 105,000
United States 57,000
Chile 35,300
Peru 19,500
Mexico 10,900
Canada 9,400
Other Countries 12,900
World Total (rounded) 250,000

Source: US Geological Survey (2013b).

As reported in the Technical Report of the feasibility study for the Project (Samuel Engineering 2013),
with the requirement for high grade steel alloys continuing to rise in a number of industries, demand for
molybdenum appears set to increase steadily, particularly in the industrializing and emerging
economies of Asia and South America. Growth is forecast at 5% per year, resulting in molybdenum
demand almost doubling from 225,000 tonnes per year in 2011 to about 435,000 tonnes per year
in 2025.
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While China was a major exporter of molybdenum in the past, in 2004 the Chinese government
reduced molybdenum supply to the rest of the world through production curtailments, export taxes, and
export quotas (US Geological Survey 2013b). Thus, alternative supplies for molybdenum outside of
China are needed to meet world demand.

2.3 RATIONALE AND NEED FOR THE PROJECT

As described above, demand exists worldwide for tungsten and molybdenum for a variety of products
and uses, and those demands are expected to increase in the future. The Sisson Project will be an
important source of tungsten and molybdenum, and will help to alleviate tungsten supply shortages
caused by export restrictions by China.

Based on the Sisson Project feasibility study (Samuel Engineering 2013), the Project will produce an
estimated annual average of 557,000 metric tonne units per year of tungsten trioxide (mtu WOs/a)
contained in ammonium paratungstate (APT). (Note: 1 mtu is equivalent to 10 kg of material). This
equates to an annual average production of approximately 5,570 tonnes per year. Compared to
tungsten mine production rates in 2012 for major tungsten-producing countries (Table 2.2.1;
US Geological Survey 2013a), the Project will increase the worldwide total mine production of tungsten
by approximately 7.6%. Furthermore, as approximately 85% of mined tungsten is produced in China,
the Project will increase non-Chinese tungsten production by over 50% each year. Unlike tungsten
from China that is subject to stringent government limitation, the tungsten produced by the Project will
be available to the North American and other markets to meet market demand.

Also, the Project will produce an estimated annual average of 1,860 tonnes per year (4.1 million Ib/a) of
molybdenum contained in concentrates (Samuel Engineering 2013). Molybdenum demand remains
strong worldwide (US Geological Survey 2013b). Compared to mine production for molybdenum in
2012 from major molybdenum-producing countries (Table 2.2.2; US Geological Survey 2013b), the
Project will represent approximately 0.7% of the world’s mine production, and approximately 1.3% of
the world’s mine production outside of China.

In addition to helping to meet worldwide market demand for tungsten and molybdenum, the Project will
generate profit for the partners in the Project, and tax revenues for the Province of New Brunswick and
the Government of Canada. The Project will also generate direct employment (i.e., for mine
Construction and Operation) and indirect employment (e.g., services, materials and equipment supply,
transportation) in New Brunswick and elsewhere, and will contribute substantially to New Brunswick’s
gross domestic product (GDP). It will also attract businesses and development to the local region,
adding to the economic benefits, local development, and the standard of living. New Brunswick
generally has been hard hit by relatively high unemployment and limited economic growth in recent
years, and Central New Brunswick has also been greatly affected by mill closures and reduced
economic activity in the region. As a major employer and economic driver over its 29 year lifetime (i.e.,
2 years of Construction and 27 years of Operation), the Project will bring much-needed employment to
the Central New Brunswick communities that surround it, and contribute considerably to the overall
well-being of the region. More detailed information on the economic benefits of the Project can be
found in Section 8.10, Labour and Economy.
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2.4 PROJECT PURPOSE

In light of the world supply and demand for tungsten and molybdenum, and the consequent rationale
and need for the Project as described above, the purpose of the Project is to mine tungsten and
molybdenum-containing ore from the Sisson deposit, process it to meet market demand for the mineral
products, generate tax revenue for New Brunswick and Canada, and create return on investment for
the partners in the Project.

2.5 PROJECT ALTERNATIVES
2.5.1 Alternatives to the Project
There are no alternatives to the Project that would meet the Project Purpose as defined in Section 2.4.

Section 3.3(a) of the Final Guidelines (NBENV 2009) requires that: “The null or "do nothing" alternative
(not constructing and operating the mine) must be discussed. The study must examine the implications
of not proceeding with the project with reference to environmental (both biophysical and socio-
economic) factors/effects.” In this regard, if the Project is not carried out, the biophysical environment
would remain unchanged from its existing condition, and the socioeconomic benefits of the Project
would not be realized.

2.5.2 Alternative Means of Carrying Out the Project

As part of the feasibility and EIA studies carried out for the Project, various alternative means of
carrying out the Project were evaluated by SML and its consultants in the process of developing the
feasibility level Project design described in Chapter 3 of this EIA Report. As required by
Section 16(2)(b) of CEAA, the alternative means of carrying out the Project that are technically and
economically feasible are considered and assessed in Section 3.3.

2.6 PROJECT PLANNING AND MANAGEMENT STRATEGIES

SML is committed to developing the Project in an environmentally responsible manner consistent with
its “Principles of Responsible Mineral Development”, retaining the rural, resource-based character of
the region while affording benefits to the community, region and province. To this end, SML will
implement Project planning and management strategies that avoid or minimize the adverse
environmental effects of the Project, and enhance positive ones, in a manner that complies with all laws
and regulations while ensuring that the Project presence is compatible with the way of life that the
people of central New Brunswick know and enjoy. This will be done in a variety of ways, some of which
include:

e developing a world-class tungsten and molybdenum mine that partially fulfills the demands of
world markets for such commodities for use in manufacturing goods and services that society
needs;

e implementing progressive environmental protection, mitigation, and management strategies and
concepts that avoid or minimize adverse environmental effects, and enhance positive ones;

February 2015 2.7



SISSON PROJECT: FINAL ENVIRONMENTAL IMPACT ASSESSMENT (EIA) REPORT

e adopting guiding principles for design and implementation of the Project, particularly those that
protect surface water and groundwater resources, use geotechnically stable materials and
concepts, implement technically and economically feasible components and technologies that
are proven, limit the footprint and visual effects of the Project, and design the Project
components with closure in mind;

e incorporating feedback received from the public, stakeholders, Aboriginal persons, and other
parties so as to minimize environmental effects and address issues and concerns; and

e promoting responsible and sustainable development of the mineral resource.
2.6.1 Design Standards and Codes

The Project will be constructed to meet all applicable building, safety and industry codes and standards.
The engineering design of the Project will consider and incorporate potential future changes in the
forces of nature that could affect its operation or integrity (e.g., climate change), and Project
components and infrastructure will be designed and built to adapt to or withstand these effects. The
Project components will be designed to meet the National Building Code of Canada, the Canadian Dam
Association Guidelines, and other design codes and standards for wind, snowfall, extreme precipitation,
seismicity, and other weather variables. These standards and codes provide factors of safety regarding
environmental loading (e.g., snow load, high winds, seismic events), and Project specific activities and
events. Compliance with these standards and codes reduces the potential for adverse environmental
effects as a result of an accident, malfunction or unplanned event.

2.6.2 Environmental Protection Measures

A variety of environmental protection and management measures have been adopted through the
development of the Project to date in order to guide the planning, design, construction, operation, and
ultimate decommissioning, reclamation and closure of the Project. These include, but are not limited to,
the following measures.

e Siting facilities to avoid sensitive areas such as wetlands, watercourses and important habitat
types, where possible, and to reduce the size and number of natural drainages that may be
affected.

e Minimizing the “footprint” of Project facilities and activities to consequently reduce the amount of
disturbed land, wetlands and water resources.

e Employing good planning, design and management practices to comply with:

o regulated standards for air emissions, water releases, storage or disposal of solid wastes,
and handling and disposal of hazardous materials; and

o regulated and/or industry design and management standards to satisfactorily deal with
environmental risks such as seismicity, unusual weather events, flooding, and erosion.
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e Preparing and implementing an Environmental and Social Management System (ESMS)
(Appendix D) for the Project to ensure the Sisson Project is implemented according to SML’s
“Principles of Responsible Mineral Development”. SML’s ESMS includes:

e a corporate management system including responsibilities for senior and site management,
employees and contractors;

o« an Environmental Management Plan incorporating operational policies and practices for
monitoring and management of, for example, land and soil resources, air and water, noise
and vibration, hazardous materials and waste, and community health and safety, and
cultural heritage;

o an Environmental Protection Plan (EPP) for Construction activities that will be included in,
and enforced through, construction contracts;

o an Emergency Preparedness and Response Plan (EPRP); and

o a Public, Stakeholder and First Nations Engagement Plan to ensure that, wherever possible,
concerns about the Project are accommodated in its design, construction, operation and
closure, and employment, business and other benefits are optimized and realized locally.

e Planning the Project with closure in mind and having a Decommissioning, Reclamation and
Closure Plan, and a bonding agreement in place with the Government of New Brunswick, from
the startup of Construction.

e Planning and financing compensation measures for unavoidable adverse environmental effects
to aquatic habitats and wetlands in order to sustain biodiversity in the vicinity of the Project.

With the exception of the open pit (for which the location is fixed by the location of the mineral
resource), SML has emphasized Project design and siting so that the location and configuration of the
Project facilities considers the above measures wherever possible so as to avoid or minimize the
potential environmental effects of the Project. To the extent possible, Project facilities have been sited
to avoid and reduce interactions with watercourses, wetlands, areas of elevated archaeological
potential, and other sensitive environmental features. Where avoidance was not possible, mitigation or
compensation measures have been developed as part of the EIA, and will be implemented in
consultation with the applicable regulatory authorities.

2.6.3 Planning for Closure

The Project has a finite life, and as such, SML is proactively planning for closure during all stages of the
Project. All elements of the design of the Project are being carried out with eventual closure in mind.
This ranges from constructing Project components to facilitate their future closure, to stockpiling topsoil
and overburden for future use, to carrying out progressive reclamation and stabilization of Project
components throughout Operation as possible, to consulting with local communities and First Nations
about their desired future land uses at the Project site. A conceptual Decommissioning, Reclamation
and Closure Plan (EvEco 2013) has been developed to meet the requirements of the Terms of
Reference (Stantec 2012a) and to provide the basis for developing the more detailed plan required by
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the New Brunswick Mining Act. The main activities planned for Decommissioning, Reclamation and
Closure, based on the conceptual plan developed by EvEco (2013), are described at an overview level
in Section 3.4.3 of this report. In response to information requests for additional information in the EIA
Report regarding the decommissioning, reclamation and closure plan, a new Section 3.4.3.6 has been
added to this document to provide further details on the planned approach to this phase, based on the
more detailed application for a mining lease submitted to the New Brunswick Department of Energy and
Mines in January 2014 (updated in October 2014).

SML is carrying out, and will continue to carry out, various public, stakeholder, and First Nations
engagement initiatives to consider (among other issues) the potential post-closure land uses for the
Project. Feasible ultimate land uses will be determined based on this engagement and discussions
with the Province of New Brunswick, and the Decommissioning, Reclamation and Closure Plan will be
updated accordingly as the Project proceeds and planned land uses change. Each update, and the
final version, of the plan must be approved by the Province of New Brunswick.

A financial security is required by the Province to ensure acceptable decommissioning, reclamation,
and closure of the Project. The amount of the required security will grow over the life of the Project to
an estimated value of 50 million dollars (Samuel Engineering 2013). The estimated security amount
covers staged decommissioning, reclamation and closure costs beginning one year before mine start-
up, and grows progressively to the full estimated value at the final stage of mine development. Thus, at
any point during the life of the Project, the amount of the security will be sufficient to accomplish
decommissioning, reclamation and closure of the Project.

2.6.4 Follow-up and Monitoring Program

A follow-up and monitoring program will be developed as part of the Project. The objectives of the
program are to:

e propose follow-up measures that are intended to verify the environmental effects predictions in
this EIA Report and to assess the effectiveness of mitigation, as required by CEAA; and

e propose environmental monitoring measures aimed at monitoring the Project’'s environmental
effects; to demonstrate compliance with environmental acts, regulations, and approvals/
permits/authorizations issued for the Project; and to provide a basis for long-term adaptation to
changing environmental conditions occurring naturally or as a result of the Project.

The framework for, and proposed elements of, the follow-up and monitoring program for the Project as
conceived at this planning stage of the Project are outlined in Chapter 9 of this EIA report. The
program will be adjusted as required over the life of the Project in response to the results of follow-up or
monitoring initiatives, changes in regulatory requirements, or other factors.

2.7 THE ROLE OF THE EIA REPORT

This EIA Report is a key instrument for implementing the above-noted approaches and measures.
Preparation of the EIA Report has involved a substantial field data collection program, a variety of
analyses of potential environmental effects, the development of measures for avoiding or mitigating
potentially significant adverse environmental effects, the development of measures to compensate for
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adverse environmental effects that cannot be avoided or mitigated, and the preparation of this EIA
Report for public review and government review and approval. This work is an integral part of the
engineering design and corporate planning for the Project so that EIA is both a project planning tool
and a government review and decision-making tool. As such, the EIA is a key tool for implementing
sustainable development for major projects like the Sisson Project.

In carrying out the EIA, potential environmental effects of the Project have been considered for all
phases of the Project, including those potentially arising from credible accidents, malfunctions and
unplanned events. Potential interactions and overlapping environmental effects with other past,
present, or reasonably foreseeable future projects or activities have also been considered. The public
and stakeholder consultation, and Aboriginal engagement, program undertaken by SML, and the input
received as part of these activities, has informed the EIA and the factors required to be considered as
part of it.
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3.0 PROJECT DESCRIPTION

3.1 OVERVIEW

A description of the Project as it is currently conceived is provided in this chapter. As described in
Chapter 2, a feasibility study of the Project was completed in January 2013. The Project will undergo
more detailed engineering, and will be constructed and operated in accordance with currently accepted
safety and construction standards and will incorporate technology that is technically and economically
viable both in terms of efficient mining and processing as well as for its environmental performance.

This Chapter provides a description of the facilities and equipment that will comprise the Sisson Project,
based on the available information at the time of writing. The description that follows is based largely
on the feasibility study for the Project as documented in the Technical Report entitled “Canadian
National Instrument 43-101 Technical Report on the Sisson Project, New Brunswick, Canada”
(“the Technical Report”; Samuel Engineering 2013). Other sources of information include the Project
Description for the Sisson Project (“the CEAA Project Description”; Stantec 2011), the most recent
mineral resource estimate for the Project (RPA 2012), and supplemental information provided by
Northcliff/ SML.

The Project as described in this document is likely to evolve as detailed engineering design is
completed and as a result of the iterative planning process associated with the environmental impact
assessment (EIA). So as to not understate the potential environmental consequences of the Project at
this planning stage, the Project Description provided in this Chapter presents an “outer envelope” or
conservative estimate of the scope, footprint, and environmental effects of the Project, including the
magnitude and extent of emissions, discharges and wastes. The Project will ultimately be built and
operated within the outer envelope presented in this EIA Report.

The key aspects of the Project are described below, including:

o the Project components, including the likely infrastructure and associated facilities, and planned
mitigation for potential environmental effects;

e alternative means of carrying out the Project;

o the activities that will be carried out during Construction, Operation, and eventual
Decommissioning, Reclamation and Closure of the Project; and

e Project-related emissions, wastes, and other requirements, and their management.
3.1.1 Project Summary

The Project is a conventional, open pit tungsten and molybdenum mine located near the community of
Napadogan, New Brunswick (Figure 1.1.1). The mine will operate for an estimated 27 years at a
nominal mining rate of 30,000 dry metric tonnes per day (t/d) of tungsten- and molybdenum-containing
ore, processed in an ore processing plant to produce tungsten and molybdenum mineral products. The
main activities associated with the Project include:
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e mining by conventional open pit methods, and storage of ore and waste rock;
e stockpiling of organics and overburden for future reclamation use;

e on-site processing of ore in an ore processing plant to produce mineral concentrates and
tailings, and further processing of tungsten concentrate to a higher-value crystalline tungsten
product and solid precipitate waste products;

o development and operation of a tailings storage facility (TSF), and associated storage of
tailings;

o diversion of clean surface water away from Project facilities (e.g., open pit, TSF);

e collection and storage of all precipitation on the Project site and groundwater flows into the open
pit (termed “mine contact water”) for re-use in the ore processing plant, and discharge of surplus
water, with treatment as needed to meet permitting conditions;

e transportation of the mineral products to off-site buyers; and

e decommissioning of facilities, and reclamation and closure of the site at the end of the
Project life.

3.1.2 Geographic Location

The Project site is located at approximately N 46° 22’ by W 67° 03’, in east-central New Brunswick,
approximately 60 km directly northwest of the city of Fredericton, and approximately 10 km southwest
of the community of Napadogan (Figure 1.1.1).

3.1.2.1 Property Ownership

The Project will be situated entirely on provincial Crown land, administered by the New Brunswick
Department of Natural Resources (NBDNR), within an 18,800 hectare (ha) claim block with mineral
rights held by SML. Project elements will be located on a parcel of land identified by Service New
Brunswick (SNB) as Parcel Identifier (PID) Number 75140541. This is referred to in this EIA Report as
the Project Development Area (“PDA”, defined as the area of physical disturbance associated with the
Project), which with the planned linear facilities associated with the Project encompasses an area of
approximately 1,253 ha.

3.1.2.2 Land Tenure

Tenure for the mineral rights is held via five contiguous claim groups comprising a total of 850 units
(Figure 3.1.1). In New Brunswick, claims are staked online as blocks of units which measure 500 m by
500 m each. The list of mineral claims held by SML is provided in Table 3.1.1.
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Source: Samuel Engineering (2013).
Figure 3.1.1 Land Tenure Map, Sisson Project
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Table 3.1.1 Mineral Claims Held By SML
. . Mineral Mineral Claim .
Mineral Claim Name Claim Type Sub Type Issue Date Expiry Date | Status

5141 Turnbull Mountain Mineral Claim 2007-06-14 2012-06-14 Active 40

5839 Barker Brook Mineral Claim 2010-08-17 2012-08-17 Active 66

5838 West Branch Napadogan Mineral Claim 2010-08-17 2012-08-17 Active 77

5309 Napadogan Brook Mineral Claim 2007-11-28 2012-11-28 Active 106

3270 Sisson Brook Mineral Claim 1997-09-04 2012-09-04 Active 561
Total 850

Source: NBDEM (2013).

SML owns a 100% interest and 100% of the mineral claims for the Sisson Project. Mineral claims for
the Project were acquired through two agreements with Geodex, signed in October 2010 and May
2012. There are no royalties on the property or back-in rights. SML does not hold any surface rights
within the claim block. The New Brunswick Mining Act allows for access and use of the surface for
mining through the permitting process.

The mineral resources associated with the Sisson tungsten and molybdenum ore deposit are all located
within claim group number 3270.

3.1.3 The Sisson Deposit
3.1.3.1 Property History

As discussed in the Technical Report (Samuel Engineering 2013), the first significant work in the
Sisson area was carried out in the late 1950s by Nashwaak Pulp and Paper Co. Twelve holes were
completed in 1955 and 43 holes in 1959-1960, which resulted in the discovery of the Nashwaak
polymetallic vein deposit.

From 1967 to 1969, Penarroya Canada Ltée conducted geological mapping, a ground magnetic survey,
and soil sampling mostly south of the Sisson deposit. Texasgulf Inc. and Kidd Creek Mines Ltd. carried
out exploration work from 1973 to 1983 comprising soil sampling, geological mapping, trenching,
ground geophysical surveys, and drilling. Relatively limited work was conducted by various operators
between 1977 and 2001.

From 2004 to 2009, Geodex, initially in joint venture with Champlain Resources Inc., carried out ground
and airborne geophysical surveys, compilation of historical data, trenching, re-analysis of historical drill
core, geological mapping and prospecting, and extension of previous soil and till sampling grids over
and around the Sisson deposit. Approximately 210 drill holes were completed. Preliminary economic
assessments with positive conclusions were completed by Wardrop Engineering Inc. in 2007 and
Geodex in 2009. Northcliff signed a joint venture agreement with Geodex in October 2010, and has
since conducted diamond drilling and test pitting. In 2012, Northcliff announced an updated mineral
resource estimate for the Sisson Project (RPA 2012), and became sole owner of the Project by
acquiring Geodex’s remaining interest in it.
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3.1.3.2 Deposit Geology

The Sisson ore deposit is defined as an intrusion-related, structurally controlled, bulk tonnage tungsten-
molybdenum deposit. Deposits of this type are generally hydrothermally similar to porphyry copper
deposits and they form in convergent margin to collisional tectonic environments and are related to
highly-evolved granitic melts formed from continental crust.

The Sisson ore body was initially identified between 1979 and 1982 and drilling by Geodex between
2005 and 2009 served to better delineate the deposit. Drilling campaigns by Northcliff between 2010
and 2012 further improved the understanding of the mineral resources for the feasibility study and
provided sufficient evidence of the resource to move forward with the Project. The most recent mineral
resource estimate filed by Roscoe Postle Associates Inc. (RPA) was found to be consistent with
historical estimates (RPA 2012).

The location and dimensions of the open pit mine will be determined by the geology and mineralization
of the deposit to optimize the economic recovery of the resource. An aerial view looking west over the
area of the ore body is shown in Photo 3.1.1.

Source: Sisson Mines Ltd.

Photo 3.1.1 Aerial View of Project Site, Looking West Over the Middle of the Sisson
Ore Body
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Minimal outcrop exists in the Sisson project area; the geological interpretation is based on various
exploration activities in the area and regional interpolation. The Sisson ore deposit area is centred on a
north-trending contact between Acadian plutonic rocks, which include the Howard Peak Granodiorite
and the Nashwaak Granite to the west, and older metavolcanic and metasedimentary rocks of the
Tetagouche and Miramichi Groups to the east. The metavolcanic and metasedimentary host rocks
formed during the Taconic Orogeny are of Cambrian to Ordovician age and include the predominantly
clastic sedimentary sequences of the Miramichi Group overlain by Ordovician felsic to mafic volcanic
strata and clastic sedimentary rocks of the Tetagouche Group. The plutons intruded the host rocks
during the Acadian Orogeny. A simplified geology map is shown on Figure 3.1.2 which also illustrates
that mineralization occurs in four contiguous zones in the Sisson deposit area. The bulk of the
mineralization is hosted in Zone Ill, with two narrow, structurally controlled zones that extend north,
Zone | and Zone Il. The Ellipse Zone extends northwest from the southwest corner of Zone llI.

The lithologies of the Sisson deposit area from West to East include the following:
o Nashwaak Granite — massive, likely multiphase, equigranular biotite Acadian granite batholith;

e Howard Peak Granodiorite — this occurs in three phases, granodiorite, quartz diorite, and
gabbro, as follows:

e Granodiorite Phase — equigranular biotite granodiorite which grades into quartz diorite to the
east and is intruded by the Nashwaak Granite in the west;

e Quartz Diorite Phase — this rock type hosts mineralization in the western part of the Ellipse
Zone and consists of medium grained, subporphyritic, hornblende quartz diorite; and

e Gabbro Phase — this rock type hosts mineralization in the eastern part of the Ellipse Zone
and the western part of Zone Ill and consists of medium grained, porphyritic pyroxene
hornblende gabbro. The eastern contact marks the boundary with the rocks of the
Tetagouche Group and is a near-vertical disrupted zone or fault;

e Turnbull Mountain Formation (Tetagouche Group) — consists of bimodal tuffaceous
volcaniclastic rocks and biotite wacke, this is the main host to the mineralization in Zone lll;

e Miramichi Group — dominated by siliceous wacke interbedded with siltstones and quartzites with
minor interbeds of intermediate volcanicalastics; these rocks may host low grade mineralization
on the eastern margin of the Sisson deposit; and

o Hayden Lake Formation (Tetagouche Group) — includes black shales, flow banded felsic rocks,
and fragmental mafic volcanic rocks that overlie the Miramichi Group east of the Sisson deposit.
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Figure 3.1.2 Simplified Geology Map of the Sisson Deposit Area
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Mineralization in the Sisson deposit is hosted by:
o the quartz diorite and gabbro phases of the Howard Peak Granodiorite;
o felsic, mafic, and mafic crystal tuffs in the western part of the Turnbull Mountain Formation;

o Dbiotite wacke with minor interbeds of tuff in the eastern part of the Turnbull Mountain Formation;
and

e volumetrically minor granite dykes and very rare mafic dykes.

Low-grade mineralization on the eastern edge of the deposit is hosted by more siliceous biotite-sericite
wackes that may be part of the Miramichi Group.

Mineralization at Sisson occurs almost exclusively in quartz veins, fractures, and their alteration
envelopes. Tungsten and molybdenum are the metals of principal economic interest throughout the
deposit. Several other metals, including copper, zinc, lead, arsenic, and bismuth, occur more erratically
in geochemically anomalous but sub-economic concentrations.

Deformation of the Sisson Project area is characterized by folding and various types of cleavage and
foliation development. The stratified rock sequences were folded into a series of D2 anticlines and
synclines that consistently strike north-northeast and dip steeply to the east; this deformation occurred
during the Taconic Orogeny predominantly in the Ordovician. The rocks of the Miramichi Group lie in
the core of an anticline, flanked to the east and west by conformably overlying volcanic-bearing
sequences of the Tetagouche Group. The D2 deformation is characterized by folding. The presence of
a fault between the Miramichi Group on the western limb of the anticline was proposed by Fyffe et al.
(2008) on the basis of their interpretation of missing stratigraphic section and increased intensity of
structural fabrics from west to east across the area (Fyffe and Thorne 2010). A number of major,
northerly to north-northeasterly trending faults that displace earlier fold structures have been mapped in
central New Brunswick. However, no evidence of a fault in this location has been indicated by drilling
results in the Sisson deposit. Fyffe and Thorne (2010) determined that a fault would be consistent with
the intensely sheared nature of the rocks hosting the Sisson mineralization, but on the basis of drilling
results this is more likely caused by the disrupted contact between the Howard Peak Granodiorite
Pluton and the sediments of the Tetagouche Group because the eastern margin of the pluton is
intensely sheared, cataclastized, and contains abundant xenoliths derived from the adjacent folded
host rock.

There is evidence to suggest the emplacement of the Howard Peak pluton, which at least locally
contains a strong foliation and has been dated by U-Pb on zircon at 432 million years (Ma) (Lentz, D.
Personal communication, 2011), likely took place during the D2 deformational event of Fyffe et al.
(2008). Granitic dykes which cut and partially assimilate the gabbroic rocks vary from weakly foliated to
unfoliated, and have been dated by U-Pb zircon methods at approximately 375-380 Ma, which is
equivalent to Re-Os dates on molybdenite of approximately 378 Ma (Lentz, D. Personal
communication, 2011). Differing orientations of the foliation in some gabbroic xenoliths indicate that
they were rotated during their incorporation into the granite dykes and that the stronger deformation
significantly pre-dated emplacement of the dykes, which is consistent with the isotopic ages. The
granitic dykes are likely offshoots of the Late Devonian Nashwaak pluton, which therefore must have
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been emplaced during the waning stage, and after the cessation, of D2 deformation. Granitic dykes
were probably emplaced along localized zones of high strain which would, in turn, have provided
permeable pathways for the introduction of the hydrothermal fluids which were the source of
mineralization. Deformation of the Sisson Project area significantly pre-dates the formation of the
deposit.

Very few fractured contacts or faults were identified in the 2011 open pit geomechanical/
hydrogeological site investigation program. The overall rock mass quality at the Sisson deposit is good
and the intact rock strength is strong. The identified rubble zones and gouge filled structures were
localized in the drillholes, and do not imply any large-scale continuous fractured features at the drillhole
locations. The deformation of the Sisson project area likely served to strongly anneal the affected rock
types which may account for their current strength and the scarcity of extensive brittle deformation.
Exploration drilling at the Sisson deposit has intersected a near-vertical, strongly disrupted zone along
the contact between the Howard Peak gabbroic rocks and the metavolcanic rocks of the Turnbull
Mountain Formation. Similar disrupted zones passing through the entire deposit area have not been
identified to date.

3.1.3.3 Geological Resource and Mine Life

In June 2012, RPA conducted an audit of an updated mineral resource estimate for the Project
prepared by Northclifff SML personnel (RPA 2012). The effective date of this estimate was February
29, 2012, and is considered to be current to December 31, 2012. The mineral resource estimate is
summarized in Table 3.1.2.

Table 3.1.2 Mineral Resource Estimate
Tonnage Tungsten | Molybdenum WO; Mo WO3; Average

Category (Mt) (as WO3) (Mo) (M mtu) (M 1b) Equivalent NSR

(%) (%) ‘ (%) ($/1)
Measured 108 0.072 0.023 7.70
Indicated 279 0.065 0.020 18.0 122 0.086 23.42
Measured + 387 0.067 0.021 25.7 178 0.089 24.33
Indicated
Inferred 187 0.050 0.020 9.41 82.6 0.074 18.63
Notes:

1) Canadian Institute of Mining (CIM) definitions were followed for mineral resources.

2) Mineral resources are estimated at a net smelter return (NSR) cut-off grade of $US9.00/t.

3) Mineral resources are estimated using a long-term metal prices of US$350 per mtu WO3; and $US15/Ib Mo, and a US$/C$ exchange
rate of 0.9:1.

4) Metallurgical recoveries for the NSR calculation were 82% for Mo and averaged 77% for WO; over the life of mine. WO; recovery is a
function of mill head grade.

5)  Numbers may not add due to rounding.

Legend:

t = dry metric tonnes

WO; = tungsten trioxide

MO = molybdenum

M = million

mtu = metric tonne unit

Ib = pounds

NSR = net smelter return

Source: Samuel Engineering (2013).
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The mine life has been estimated at 27 years, according to an optimized mining schedule detailed in
Section 3.4.2.1.3. That life could be extended depending on further on-site drilling and future metal
prices on the commodity markets.

3.1.4 Project Schedule
The Project schedule is as follows.

e Construction: Construction will proceed for a period of up to 24 months, commencing as soon
as the EIA is approved, the applicable permits, approvals or other forms of authorization have
been obtained, and Project financing has been secured. For the purpose of this EIA Report, it
has been assumed that Construction will begin in the second half of 2015.

e Operation: Operation will commence immediately following Construction and will continue for
an approximate period of 27 years or until the mineral resource is depleted.

e Decommissioning, Reclamation and Closure: Decommissioning of Project facilities and
Reclamation of the Project site will occur following the completion of Operation. Closure will
commence during the Decommissioning and initial Reclamation period, and will continue until
the pit lake fills with water over about 12 years. Post-Closure (i.e., when the pit lake is
completely filled) will follow.

3.2 DESCRIPTION OF MAJOR PROJECT COMPONENTS AND FACILITIES

The Project will involve an open pit mine and associated processing, storage, and waste management
facilities. In the sections below, each of the major components and facilities for the Project are
described. The specific locations of the various Project facilities are shown in Figure 3.2.1.
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Source: Samuel Engineering (2013).

Figure 3.2.1 Site Layout

February 2015 3-11



SISSON PROJECT: FINAL ENVIRONMENTAL IMPACT ASSESSMENT (EIA) REPORT

3.2.1 Development of Project Design Since April 2011

In April 2011, the Project Description (Stantec 2011) was accepted by the Canadian Environmental
Assessment Agency (CEA Agency) to initiate the federal environmental assessment process under the
Canadian Environmental Assessment Act (CEAA).

Since the filing of the Project Description, engineering design has advanced to support the feasibility
study, completed in January 2013. The Project design will continue to evolve as basic engineering,
planning, detailed engineering, and procurement is carried out. In consideration of the results of the
baseline studies, selection of best-available technologies and economic considerations, the conceptual
design of the Project described in Stantec (2011) has since been revised to consider the various
environmental and engineering constraints and opportunities.

Some of the major changes that have been made to the Project design since April 2011 include the
following.

e The ore processing plant, TSF, and associated facilities are all sited within a single watershed,
Napadogan Brook, for maximum effectiveness of responsible water management and ultimate
ease of closure of the Project.

e The ore processing plant, TSF, and other major Project components are sited in very close
proximity to the open pit location, thereby minimizing hauling and pumping distances for
maximum energy efficiency.

e The TSF has been designed to exceed the requirements set out in the Canadian Dam
Association’s “Dam Safety Guidelines” (Canadian Dam Association 2007) to ensure it will
readily withstand the effects of extreme storm events and earthquakes.

e The size and configuration of the TSF have been optimized to avoid unnecessary disturbance of
brooks, lakes and fish habitat, and areas of elevated archaeological potential, particularly in the
northwest corner of the TSF.

e All waste rock (some of which is potentially acid generating) will be stored sub-aqueously
(i.e., under water) in the TSF rather than in a separate waste rock storage area, to avoid the
generation of acid rock drainage (ARD) and associated metal leaching (ML).

e No waste rock will be used to build the TSF embankments since some is potentially acid
generating (PAG). Instead, a quarry will be developed on-site to provide non-potentially acid
generating (NPAG) rock for the embankments.

e Ammonium paratungstate (APT) will be produced on-site as an added-value end product
thereby enhancing job creation and economic benefits for the people of New Brunswick and
Canada.

e An existing 345 kV transmission line and the existing Fire Road that currently cross the Project
site will be re-routed to make way for Project facilities, both within the same corridor to minimize
footprint and habitat fragmentation.
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e Fish habitat offsetting will be included as part of the Project.

An overview of major changes in the layout of Project components since April 2011 is provided in
Figure 3.2.2.

Source: Sisson Mines Ltd.

Figure 3.2.2 Overview of Major Changes in the Sisson Mine Layout Since April 2011
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3.2.2 Open Pit Mine

An open pit mine is an excavation in the ground for the purpose of extracting ore, and which is open to
the surface for the duration of the mine’s life. To expose and mine the ore, it is necessary to remove
surface soils (i.e., overburden), and excavate and relocate waste rock (i.e., material that does not
contain the target mineral(s), also called barren rock).

The layout of the open pit is developed to facilitate ore extraction and accommodate the equipment
operation in the pit. The open pit includes benches, haul roads, and overburden disposal. A bench is
the term used for each ledge that forms a single level of operation within the pit above which mineral or
waste materials are mined back to the bench face. The mineral or waste is removed in successive
layers, each of which is a bench. Several benches may be in operation simultaneously in different
parts of, and at different elevations in, the open pit mine.

The open pit will cover an area of about 145 ha at its ultimate extent, and will be 300 to 370 m deep
(compared to current elevations) upon completion of mining at approximately Year 27.

As currently designed, the open pit will intersect several fingertip streams that are tributaries to Sisson
Brook, as well as Sisson Brook itself. Some of the smaller fingertip streams that are tributaries to
McBean Brook to the south of the pit will also be eliminated. Engineered drainage channels around the
open pit will divert some of the Sisson Brook catchment into McBean Brook. Further details on these
aspects are provided in Section 7.4.

3.2.21 Mine Development and Mining Methods

Geotechnical parameters used in the pit optimization process were provided by Knight Piésold in
support of the feasibility study and are summarized in Figure 3.2.3.
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Note: Figure not to scale. Source: Samuel Engineering (2013).
Figure 3.2.3

Cross-Sectional Schematic of Open Pit Wall with Geotechnical Design
Parameters

3.2211 Open Pit Design

The pit design for the Project has six phases (Samuel Engineering 2013). Details considered were the
addition of roads and bench access, removal of impractical mining areas with a width less than the

minimum working width, and ensuring the pit slopes meet the detailed geotechnical recommendations.
The phase designs are presented in Figure 3.2.4.
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Seriesl Pit04: Phase 1 & 2 Seriesl Pit06: Phase 3 & 4 Seriesl Pit08: Phase 5 & 6
Note: Figure not to scale. Source: Samuel Engineering (2013).
Figure 3.2.4 Open Pit Phase Design

3.2.2.2 Blasting and Ore Extraction

Open pit mining will operate year-round on a 24 hour per day, seven day per week schedule, for
approximately 360 days per year. The pit will be excavated by drilling and blasting successive
benches, and removing the broken rock with a hydraulic shovel and/or wheeled loaders. Blasting will
occur two to three times per week using emulsion explosives.

The broken rock will be hauled out of the open pit by truck. Ore will be delivered to the primary crusher
adjacent to the open pit, or to a small run-of-mine (ROM) ore stockpile located adjacent to the primary
crusher. Waste rock will be hauled by truck to the TSF for sub-aqueous storage.

An on-site explosives magazine will be located near the open pit, in a secure area in compliance with
applicable regulations. A magazine license will be obtained from Natural Resources Canada.
Explosives use will be approximately 20,000 kg per week, with approximately 30,000 kg of explosives
in storage at any given time.

3.2.2.3 Primary Crushing and Conveying to Ore Processing Plant

The ore extracted from the open pit will be delivered by truck to the primary crusher and then conveyed
to the ore processing plant. The equipment will include:

e a 30,000 t/d primary gyratory crusher, fed via a truck dump hopper, and equipped with a dust
collector;

e conveyors from the primary crusher to the coarse ore stockpile located outside the ore
processing plant; and

e conveyors from the coarse ore stockpile to the secondary screening surge bin located within the
ore processing plant; these conveyors are equipped with a dust collector.
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3.2.2.4 Mobile Equipment Fleet

The mine vehicle fleet will consist of common large mining equipment as outlined in Table 3.2.1.

Table 3.2.1 Mobile Mining Equipment
Number of units
Life-of-
Activity Area Type of Equipment TE Mine Fuel Type
Quantity | Maximum
Quantity
Drilling Diesel Hydraulic Drill — 165 mm 1 3 Electrical 520
Blasting Blasthole Loader 1 1 Diesel 75
ELEC Hydraulic Shovel — 16.5 m® 1 3 Electrical 900
Loading Dozer — 433 kW 1 1 Diesel 433
Wheel Dozer — 372 kW 1 1 Diesel 372
Haul Truck — 136t 3 14 Diesel 1,080
Water Truck — 4,000 gal 1 2 Diesel 750
. Water Truck — 20,000 gal 0 1 Diesel 750
Hauling -
Dozer — 306 kW 1 2 Diesel 306
Grader — 221 kW 1 2 Diesel 221
Tire Manipulator - 293 kW 1 1 Diesel 293
Dozer — 306 kW 0 0 Diesel 306
Excavator — 301 kW 1 1 Diesel 301
Mobile Screening Plant 1 1 Diesel 75
Light Plant — 20 kW 2 4 Diesel 20
Forklift — 10 t 1 1 Diesel 110
Forklift — 30 t 1 1 Diesel 175
Fuel/Lube Truck — 4,000 | 1 1 Diesel 280
. . Jaw Crusher 1 1 Diesel 300
PitMaintenance =7 1 lw - Loader 1 1 Diesel 274
Crew Van - 15 Passenger 2 2 Gasoline 190
Warehouse Truck — 1t 1 1 Diesel 280
Crew Cab Pickup 4 8 Gasoline 190
Service Truck — 1 t 1 2 Diesel 280
Welding Truck — 1t 1 2 Diesel 280
Picker Truck 0 1 Diesel 280
Dozer — 306 kW (Quarry/TSF) 0 1 Diesel 306

Source: Samuel Engineering (2013).
3.2.2.5 Stockpiles and Storage Areas

A 30,000 t coarse ore stockpile will be located outside of the ore processing plant on a concrete pad
with drainage to the TSF. Mine waste rock and low grade ore will be stockpiled in the TSF at a rate of
approximately 18,000 and 4,000 t/d, respectively. Topsoil storage piles will be established surrounding
the perimeter of the TSF, for future use during reclamation activities.

3.2.3 Ore Processing Plant

The principal economic minerals of the Sisson deposit are scheelite (CawO,) and molybdenite (MoS,)
and the Sisson concentrator process is based on the recovery of concentrates from these two minerals.
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The ROM ore will be processed through an on-site concentrator that will produce a molybdenum
flotation concentrate and a tungsten flotation concentrate. The molybdenum concentrate will be
shipped off-site for further processing, while the tungsten concentrate will be processed on-site to
produce a high-purity ammonium paratungstate (APT) product.

3.2.3.1 Concentrator Process Facilities

The concentrator facilities and process design for the Project includes the following major processing
steps:

o three-stage crushing;

e single-stage, dual-line grinding and classification;

¢ molybdenum rougher-scavenger and bulk sulphide flotation;
o molybdenum regrind and four-stage cleaner flotation;

e molybdenum concentrate dewatering and packaging;

e tungsten rougher-scavenger flotation;

e tungsten three-stage cleaner flotation; and

e reagent preparation and utilities.

A simplified block diagram for the concentrator process is provided in Figure 3.2.5. The Sisson
concentrator is designed to handle 10.5 million t/a of ROM feed using conventional comminution and
flotation techniques, and to operate 365 days per year at an average operating availability of 92%. The
daily average operating throughput rate is 28,767 t/d, and the design operating rate is 31,269 t/d.

A description of the concentrator process steps and equipment is provided in Section 3.4.2.2
(Ore Processing). Further details on the process and processing plant design characteristics are
described in the Technical Report (Samuel Engineering 2013). These processes, configurations, and
design characteristics may change slightly during detailed engineering design, but the outer envelope
of resulting emissions and wastes of the Project will not change from that described and assessed in
this EIA Report.

The major concentrator facilities consist of:

e equipment to size the materials being processed (e.g., crusher, grinder, ball mill, screen,
cyclone);

o flotation cells which are circular tanks in which a slurry is stirred and air is bubbled from below to
“float” off the desired product for further processing. Different types of reagents are used to
enhance the froth flotation process at different stages (e.g., frother, collector, depressant, and
pH conditioner);
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e dewatering equipment (e.g., thickener, filter, dryer); and
e various mixing and storage tanks, transfer pumps and piping.

Ore from

Open Pit
[ Molybdenum
1/ Concentrate to
I;]Markets
PAG Waste | l ]
to Disposal
NPAG Waste Tungsten
to Disposal Concentrate to
APT Plant
(Figure 3.2.6)
Tailings Storage
Facility
Figure 3.2.5 Simplified Block Diagram of the Ore Concentrator Plant

In summary, the concentrator process involves a three-stage crushing and screening circuit followed by
two parallel closed circuit ball mills to produce a suitable feed for flotation.

A molybdenite rougher concentrate is then floated, reground and cleaned in four stages. The final
molybdenite concentrate is thickened, filtered, dried and bagged for markets. The molybdenite tailings
stream enters an adjoining Bulk Sulphide Flotation (BSF) circuit. The BSF concentrate will contain
pyrite and other sulfide minerals which are removed to mitigate their interference in the downstream
tungsten flotation process. Furthermore, the BSF concentrate forms the potentially ARD-generating
molybdenum tailings stream and is sent to the TSF for sub-aqueous disposal to prevent oxidation.

The BSF tailings stream is then conditioned in two stages with depressants and collectors for tungsten
flotation. The conditioned pulp enters the tungsten rougher circuit followed by an adjoining scavenger
flotation circuit. The rougher concentrate is cleaned three times, thickened, filtered, dried and then
refined to APT in the APT plant. The scavenger concentrate is recycled to the tungsten conditioners
while the tailings, containing low levels of sulphides, are disposed to the TSF as NPAG tungsten
tailings from the plant.
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3.2.3.2 Reclaim Water Clarification

The concentrator will use reclaimed water from the TSF. Reclaim water from the TSF, containing low
levels of unsettled fine suspended solids, will first be clarified with lime treatment. The clarification plant
major equipment will include two conditioning tanks, a clarifier, and lime and flocculant
preparation/mixing systems. After clarification and pH adjustment with carbon dioxide, the clarified
water will be pumped to the concentrator process water tank for use in the process. Settled solids from
the water clarification plant will be sent to the TSF for storage. The water clarification plant is designed
to process approximately 2,635 m®h of recycled water.

3.2.3.3 Tailings Disposal

Flotation plant tailings will consist of both PAG and NPAG streams. As the tungsten flotation circuit
tailings contain less than 0.1% sulphur, they are expected to be NPAG, and they will constitute
approximately 95% of the total tailings mass. The molybdenum circuit tailings are expected to be PAG.
The two tailings streams will be pumped to the TSF separately, to allow the sub-aqueous deposition of
the PAG molybdenum tailings in the TSF and surface deposition of the NPAG tungsten tailings on the
tailings “beaches” within the TSF.

Process water will be reclaimed from the TSF pond by pumps located on a floating barge to the reclaim
water clarification plant.

Further details on the TSF are provided in Section 3.2.4.4 below.
3.2.3.4 Ammonium Paratungstate (APT) Production Facilities

The APT plant design was based on proven metallurgical and chemical processes and confirmed by
testing conducted at the laboratories of SGS Lakefield, an independent testing facility in Ontario,
supplemented by substantial in-house metallurgical expertise relating to APT production and the related
technologies. The process as designed is a series of continuous and batch operations, with storage
hold points, based on alkali pressure leach technology. The APT plant includes the following major
processing steps:

o feed preparation;

e digestion and residue filtration;

o alkali recovery and solution purification;
e conversion to ammonium tungstate;

e APT crystallization;

e APT drying and packaging; and

e reagent preparation and utilities.
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A simplified block diagram of the APT plant is provided in Figure 3.2.6. The APT plant is designed to
process Sisson tungsten concentrate at a maximum feed rate of 29,000 t/a containing 881,000 metric
tonne units of tungsten trioxide (mtu WO3) per year (note: 1 mtu = 10 kg of material). On average, and
based on feasibility study life of mine (LOM) mine plan, the APT plant will process 19,000 t/a of
concentrates containing 581,000 mtu of WO3 per year to produce 555,000 mtu/a of WO; contained in a
high-quality APT product.

Tungsten \ /
Concentrate
from %[ ]
Concentrator
(Figure 3.2.5)

— J .!- | J

Purification
Residues
(As, P, Si, Mo, S)

to off-site
[ ] disposal

Filter
Cake

Raffinate I;I

APT to
Markets

Tailings Storage \

Facility

Figure 3.2.6 Simplified Block Diagram of the Ammonium Paratungstate (APT) Plant
Process

A description of the APT plant process and equipment is provided in Section 3.4.2.2 (Ore Processing).
Further details on the APT process and plant design characteristics are described in the Technical
Report (Samuel Engineering 2013). These processes, configurations, and design characteristics may
change slightly during detailed engineering design, but the outer envelope of resulting emissions and
wastes of the Project will not change from that described and assessed in this EIA Report.

The major APT plant facilities consist of:
e equipment to size the materials being processed (e.g., grinding mill, cyclone);

e dewatering equipment (e.g., thickener, filter, dryer);
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e reaction vessels and crystallizers; and
e various mixing and storage tanks, transfer pumps and piping.

In summary, tungsten concentrate will first be reground and dewatered in the feed preparation circuit in
order to allow a uniform feed ahead of digestion. Tungsten in the concentrates will be digested using
an alkali leach system, and the sodium tungstate solution will be filtered from the undigested leach
residue. The residue will be stored within dedicated cells in the TSF, while the sodium tungstate
solution will be processed through an alkali recovery and purification process. Common impurities will
be removed and stored for off-site disposal. The resulting sodium tungstate solution will be converted to
ammonium tungstate, and subsequently to APT crystals.

3.2.3.5 Reagent Storage

Reagents and chemicals for the process plants will be used in flotation, dewatering, reclaim water
clarification and APT conversion circuits. Reagents will be delivered in bulk or by specific container and
stored on-site in separate, secure, designated areas near or attached to process plant buildings.
Covered and open storage areas for all reagents will be self-contained and equipped with spill recovery
sump pumps as needed. Reagents used in the ore processing and APT processes are discussed
further in Section 3.4.2.2.5.

3.2.4 Mine Waste and Water Management
3.2.4.1 Mine Waste

Waste from mining operations includes tailings generated from the mill process and waste rock
generated from open pit mining. All tailings will be directed to a TSF for permanent storage and
disposal in two streams: the NPAG tungsten tailings (about 95% of the total) and the PAG molybdenum
tailings (about 5% of the total). All PAG tailings and waste rock will be stored sub-aqueously within the
TSF to effectively mitigate the potential onset of acid generation. Waste rock will be stored in the TSF
for the first 21 years of the mine life in layers which will become sequentially inundated under water in
the TSF pond. Starting in Year 22 until the end of life of mine, waste rock will back-filled into mined-out
parts of the open pit, where it will be flooded along with the pit during Closure.

3.2.4.2 Water Management

The general water management plan is to divert non-contact surface water outside of the PDA back to
natural drainages using diversion channels, away from the PDA, to the fullest extent possible, and to
collect all mine contact water within the PDA and store it in the TSF. The sources of mine contact
water are primarily the water management ponds (WMP) around the TSF (which collect embankment
run-off and seepage for recycle back to the TSF) and dewatering of the open pit during Operation.
Surface run-off collected throughout the mine site (e.g., precipitation falling on other areas of the site,
such as near the ore processing plant) will also be treated as mine contact water and directed to the
TSF for storage.

Direct precipitation and groundwater infiltration into the open pit will need to be pumped during mining.
Sumps will be installed in the low points within the open pit from which water will be pumped to a water

3-22 February 2015



SISSON PROJECT: FINAL ENVIRONMENTAL IMPACT ASSESSMENT (EIA) REPORT

management pond located at the open pit rim, and then to the TSF. The pumps and pipelines will be
sized to remove the inflow volume resulting from the 1 in 10-year design flood event within 10 days.

Mine contact water surplus to Project needs will be stored in the TSF and reclaimed as a process water
source for the ore processing plant. There will be no need to release any water contained in the TSF
during Years 1-7 of Operation. It is expected that there will be a surplus of water starting at about
Year 8 of Operation, thus requiring surplus water to be treated as necessary to meet water quality
objectives established by government as part of the facility’s Approval to Operate, then released to
downstream environments via the former Sisson Brook channel. The surplus water will be drawn from
the clarifier discharge and further treated in a water treatment plant (WTP) before discharge.

During Closure, surplus water from the TSF and quarry will be directed to the open pit via engineered
channels to accelerate filling of the pit. When the pit lake reaches a pre-determined level, this will mark
the end of the Closure period, and the beginning of Post-Closure. During Post-Closure, the lake water
will be treated in the WTP before discharge for as long as required to meet water quality objectives
established by the government’'s Approval to Operate. When the pit lake water is of sufficient quality
that it can be discharged directly, it will be allowed to do so via an engineered channel from the north
end of the pit lake to the former Sisson Brook channel.

3.2.4.3 Tailings Storage Facility (TSF)
3.2431 Overview

Tailings from ore processing will be transported through slurry pipelines to the TSF where the tailings
solids will be deposited, settle and compact over time. PAG tailings will be stored sub-aqueously in the
TSF, encapsulated in the NPAG bulk tailings, to effectively mitigate potential oxidation, acid generation,
and metal leaching in the TSF. The NPAG tailings will be deposited from pipeline spigots around the
TSF embankments to form beaches and thus keep the supernatant TSF pond away from the
embankments. The PAG tailings will be deposited at the bottom of the supernatant pond and remain
under water.

The TSF will be located in the area formerly covered by Bird Brook and its various tributaries, and will
cover an area of approximately 751 ha at its ultimate extent at the end of mine life.

The base of the TSF embankments will be native overburden, compacted as required to minimize
seepage. The engineered embankments, constructed of NPAG quarried rock or local borrow materials,
will retain the tailings. The TSF embankments and operational procedures are designed to minimize
seepage, and otherwise direct seepage to water management ponds (WMPs) located at low points
around the TSF embankments. The WMPs will recycle this seepage, and run-off from the embankment
faces, back into the TSF. Groundwater monitoring wells will be installed below the WMPs to monitor
water quality; if necessary to protect downstream water quality, they may be converted to pump-back
wells to return water to the TSF. The base case Project design includes pump-back wells at the
northwest corner of the TSF to capture some seepage that is not collected by the WMPs. Monitoring
and adaptive management will provide for additional pump-back wells as required to meet water quality
objectives. As discussed below, TSF embankments will be designed and built to meet or exceed
standards established in the Canadian Dam Association’s “Dam Safety Guidelines” (Canadian Dam
Association 2007).
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The TSF is designed for secure and permanent storage of approximately 282 million metric tonnes (Mt)
of tailings, 287 Mt of waste rock (i.e., 270 Mt of barren rock and 17 Mt of mid-grade ore) from the
mining operations over a 27-year mine life. All PAG materials will be stored sub-aqueously within the
TSF. General arrangements of the TSF over the mine life are shown in Figures 3.4.1 to 3.4.6, and a
typical cross-section of the TSF embankment design is provided in Figure 3.2.7.

3.2.4.3.2 Elements of the TSF

Tailings and waste rock will be impounded in the TSF in an area formerly occupied primarily by the Bird
Brook watershed, to the northwest of the open pit and immediately north of the plant site. A single TSF,
confined by a perimeter embankment on the northwest, northeast, and southeast sides, and a saddle
embankment on the southwest side, will be constructed to store all tailings and waste rock produced
over the mine life.

The primary aspects of the TSF design include:
e zoned embankments constructed of earthfill and rock;
e upslope TSF diversion channels;
e access roads and haul roads for embankment construction;
e seepage and embankment run-off collection ditches and ponds;
¢ tailings transport and deposition system;
e reclaim water system;
e tailings beaches;
e supernatant water pond; and
e sub-aqueous waste rock and mid-grade ore storage.

The TSF embankments are designed for staged expansion as the volume of the stored tailings and
ponded water increases with time. Further details on the TSF design and construction are provided
below.

3.2.4.3.2.1 Embankments

The embankments will be constructed in stages as zoned rock fill structures. Stage 1 includes the
initial starter embankment that will be constructed prior to mill start-up. Stages 2 through 4 represent
the ongoing raises throughout the mine life needed to meet tailings storage requirements. The
final embankment has an elevation of 376 m above sea level (masl) and a crest length of
approximately 8.8 km.
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Source: Samuel Engineering (2013).

Figure 3.2.7 Typical Cross-Section of TSF Embankments
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Starter Embankments (Stage 1): Three starter embankments will be constructed at the low points in
the TSF impoundment area using select overburden from local borrow sources near the embankment
sites. The embankments will have a geosynthetic liner on the upstream face to allow collection of a
start-up water pond and for containment of the first year of tailings deposition. The liner will be
anchored into a trench keyed into the lower permeability bedrock on the upstream side of the
embankment.

Ongoing Embankment Raises (Stages 2 to 4): The TSF embankments will be progressively raised
by the modified centerline construction method using quarried rock fill. Transition and filter zones will
be incorporated to ensure compatibility and internal stability of the embankment fill materials. A low
permeability zone of compacted tailings will be constructed on the upstream side of the exposed
tailings beaches using dozer compaction in hydraulic sand cells. The tailings zone will also have a
relatively low permeability, and will mitigate seepage migration through the base of the TSF and the
embankments.

3.2.4.3.2.2 Access

Temporary roads will be constructed within the TSF impoundment area to provide access to the TSF
starter embankments, borrow sources, and the initial water management ponds. Access will be
provided by upgrading existing forest resource roads with new extensions built as needed. The
construction access roads will eventually be flooded by the TSF.

Permanent access to the TSF and water management ponds will be provided by the active haul roads
built by the mine fleet. The crest of the embankments has been sized to allow for two-way haul truck
traffic with additional width for safety berms and pipelines. The location of access roads will change
throughout the mine life to suit the demands of the mining operations and TSF construction.

3.2.4.3.2.3 Surface Water Diversion Channels

Diversion structures will be constructed upstream of the TSF to limit the inflow of non-contact surface
run-off where possible. These diversion channels will consist of trapezoidal ditches or collection berms
to divert flow away from the TSF.

3.2.4.3.2.4 Tailings Distribution

NPAG tailings slurry from the tungsten circuit in the mill will be distributed around the TSF in pipelines
and discharged from a series of off-takes located along the embankment crest. The coarse fraction of
the tailings is expected to settle rapidly and will accumulate closer to the discharge points forming a
gentle beach with a slope of about 1%. Finer tailings particles will travel further and settle at a flatter
slope adjacent to and beneath the supernatant pond. The beaches will be developed with the intent of
maximizing the storage capacity and to control the location of the supernatant pond. Selective tailings
deposition will be used to maintain tailings beaches and keep the supernatant pond a suitable distance
from the embankments. Effective management of tailings deposition and beach development will
reduce seepage through the embankments and ensure that water is accessible for reclaim to the mill.
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A separate tailings line will run from the mill directly into the TSF pond for subaqueous discharge of the
molybdenum tailings, which are considered PAG and which represent approximately 5% of the total
tailings produced over the mine life.

3.2.4.3.2.5 Waste Rock and Mid-Grade Ore Stockpile

The TSF is sized to store the tailings, water, all waste rock (both barren rock and mid-grade ore)
produced over the life of the mine. The waste rock will be placed in the TSF by the mine trucks; the
active lift will remain above the supernatant TSF pond to provide a safe working platform. The waste
rock will be located a sufficient distance from the embankment to ensure that the pile is completely
encapsulated by deposited tailings solids.

3.2.4.3.2.6 Seepage and Contact Water Management

Seepage from the TSF will be largely controlled by the tailings beach and the upstream compacted
tailings zone; seepage that is intercepted in the embankment will be gathered in piping at the base of
the embankment and directed to several lined water management ponds (WMPs) at the bottom of the
embankment. Surface water run-off from the embankment faces or other disturbed areas in the vicinity
of the TSF will also be collected in the WMPs located at topographic low points along the downstream
toe of the embankments.

Water collected in the WMPs will be continuously monitored and pumped back into the TSF depending
on water quality. Groundwater monitoring wells will be installed around the TSF to monitor seepage
and water quality.

If necessary, pump-back (groundwater interception) wells will be developed where seepage is detected
that may jeopardize downstream water quality. Intercepted groundwater will either be pumped to the
WMPs, or directly to the TSF. Pump-back wells are planned at the northeast corner of the TSF, and
may be installed at other locations depending on the results of water quality monitoring and adaptive
management measures required to maintain acceptable water quality in receiving watercourses. Other
measures that can be implemented during Operation to reduce seepage losses include:

e maintain low water levels in the perimeter ditches and WMPs to minimize potential seepage;
¢ line the downstream face of the perimeter ditches in areas with higher seepage losses;

e increase the number of WMPs to reduce the length of the perimeter ditches between WMPs;
and

e construct secondary perimeter ditches to capture lost seepage from the seepage collection
system.

3.2.4.3.3 Design Basis for the TSF

The TSF is being designed to exceed the requirements set forth in the Canadian Dam Association
“Dam Safety Guidelines” (Canadian Dam Association 2007) to ensure it will readily withstand the
effects of extreme storm events and earthquakes. These Guidelines are the recommended standard
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design practice for major impoundments, water management facilities and dams, and are used by the
Province of New Brunswick in permitting structures like the Sisson TSF.

Application of the Dam Safety Guidelines requires that a “hazard classification” be made of the TSF to
enable appropriate design earthquake and flood events to be determined based on the classification
criteria provided by the Guidelines. The classification of a TSF is carried out by considering the
potential incremental consequences of an embankment failure. The incremental consequences of
failure are defined as the total damage from an event with dam failure minus the damage that would
have resulted from the same event had the dam not failed. The incremental losses consider loss of life,
environmental and cultural values, and infrastructure and economic impacts. At Sisson, a failure of the
TSF embankment and resultant tailings or process water release could significantly affect downstream
watercourses and habitats that have substantial ecological and societal value, and the hazard
classification of the Sisson TSF was therefore set to ensure a design that will protect these values.

3.2.4.3.3.1 Storm Events

Selection of an appropriate Inflow Design Flood (IDF) was required to carry out a safety assessment of
the TSF and to estimate flood storage requirements. The size of the IDF increases with increasing
consequences of failure. Based on the hazard classification assigned to the Sisson TSF, an
appropriate IDF is a probabilistically-derived event with a return period of two-thirds between the
1-in-1,000-year flood and the Probable Maximum Flood (PMF). The PMF is defined as the most severe
flood that may reasonably be expected to occur at a particular location. Although the deterministically
derived PMF does not have a probability of occurrence associated with it, it can be compared to
approximately a 1-in-20,000 year event. To be conservative, the IDF for the Sisson TSF was set at the
deterministically derived 24-hour PMF. The TSF is designed with sufficient capacity and freeboard to
store the PMF at all times during Operation. The storm storage volume required during Operation is
approximately 4.8 Mm?, corresponding to an equivalent run-off depth of 0.58 m.

3.2.4.3.3.2 Earthquakes

An assessment of the regional seismicity has been carried out to enable selection of appropriate design
earthquake events and ground motions.

Seismicity Assessment

As discussed in Section 6.3.1.4, Eastern Canada is located in a stable continental region within the
North American tectonic plate, and has a relatively low rate of seismic activity. However, moderate to
large earthquakes have occurred in the region and will occur in the future. Review of historical
earthquake records and regional tectonics indicates that the Sisson Project site is situated in a region of
low seismicity. A probabilistic seismic hazard analysis has been carried out using historical earthquake
data and the regional tectonics to identify potential seismic sources and to estimate the maximum
earthquake magnitude for each seismic source. The corresponding median maximum acceleration is
0.07g for a return period of 500 years.
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Design Earthquake

Consistent with the current design philosophy for geotechnical structures such as dams, two levels of
design earthquake have been considered: the Operating Basis Earthquake (OBE) for normal
operations, and the Maximum Design Earthquake (MDE) for extreme conditions (ICOLD 1995).
Values of maximum ground acceleration and design earthquake magnitude have been determined for
both the OBE and MDE.

The Dam Safety Guidelines recommend that the mean maximum acceleration value should be used for
dam design. This is likely to be similar or slightly higher (by about 20%) than the median value
provided by Natural Resources Canada (NRCan 2013). Consequently, estimated mean maximum
acceleration values have been adopted for the design earthquake events used in seismic stability
analyses.

The OBE has been taken as the 1-in-500-year return period event for the design of the TSF. The
probability of exceedance for this event is approximately 5% for a 27-year operating period. The mean
average maximum acceleration is estimated to be 0.07g for the 1-in-500-year earthquake. A design
earthquake magnitude of 7.0 on the Richter scale has been conservatively selected for the OBE based
on a review of regional tectonics and historical seismicity. The TSF is expected to function in a normal
manner after the OBE.

An appropriate MDE for embankment design has been selected based on the dam hazard classification
defined for the TSF and the criteria for design earthquakes provided by the Dam Safety Guidelines.
With this classification, the Dam Safety Guidelines require that a dam be designed for a
probabilistically-derived event (known as the Earthquake Design Ground Motion) having an annual
exceedance probability (AEP) of 1-in-5,000. Consequently, the MDE selected for the TSF is the
1-in-5,000-year earthquake which has an estimated mean average maximum acceleration of 0.37g. A
design earthquake magnitude of 7.0 on the Richter scale has been conservatively selected for the MDE
based on a review of regional tectonics and historical seismicity. Limited deformation of the tailings
embankment is acceptable under seismic loading from the MDE, provided that the overall stability and
integrity of the TSF is maintained and that there is no release of stored tailings or water (ICOLD 1995).

Stability Analysis

Embankment stability analyses were carried out for both static and seismic conditions under the
following cases:

e static conditions during Operation and Post-Closure;

e earthquake loading from the Operating Basis Earthquake (OBE) and the Maximum Design
Earthquake (MDE); and

e post-earthquake conditions using residual (post-liquefaction) tailings strengths.
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The results of the stability analyses satisfy the requirements for factor of safety and indicate that the
proposed design is acceptable to maintain both short-term (Operation phase) and long-term
(Post-Closure) stability. The seismic analyses indicate that any embankment deformations during
earthquake loading from the OBE or MDE will be minor and will not have a significant impact on
embankment freeboard or result in any loss of embankment integrity. The results also indicate that the
embankments are not dependent on tailings strength to maintain overall stability and integrity.

3.2.5 Ancillary Facilities
3.2.5.1 On-Site Buildings

On-site buildings will include the process buildings, an administration building, a laboratory building,
truck shop and warehouse, fuel storage, site mixed explosives (SME) plant, and explosives and
detonator magazines. The general layout of the processing plant area and buildings and structures for
the Project is shown in Figure 3.2.8.

3.251.1 Process Buildings

Secondary and tertiary crushing will be housed in a single crusher building with a total area of
approximately 1,100 m?.

The grinding circuit will be housed in a separate mill building with an area of approximately 3,400 m?.
The concentrator building measuring approximately 3,400 m? will house the molybdenum and tungsten
bulk flotation and scavenger cells, and reagent preparation and storage area. This building will also
house the mine main control room as well as all concentrator operating personnel offices and a
maintenance shop. A reagent storage shed measuring about 250 m? will be erected outside the
reagent preparation and storage area of the concentrator building.

The APT building will be a two story building covering approximately 1,100 m?. This building will house
APT processing equipment, an electrical room, APT control room, lab, and a small personnel office.
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Source: Samuel Engineering (2013).

Figure 3.2.8 Process Plant Location, and Locations of Site Access Road and Internal Site Roads
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3.25.1.2 Administration Building

The administration building will be a steel-framed, pre-fabricated, slab-on-grade building. The building
footprint is L-shaped with a two-story segment covering approximately 560 m? and a single story
segment covering approximately 680 m? (Figure 3.2.9).

The administration building will house space for site management, administration, mine management,
engineering offices, conference rooms, archiving, building mechanical services, and washrooms. Dry

change, and medical and safety offices will also be located in this facility. The building will be located
north of the process plant.

Note: Figure not to scale. Source: Samuel Engineering (2013).

Figure 3.2.9 Schematic of Administration Building

3.25.1.3 Laboratory Building

The laboratory building will be a single-story, steel-frame, prefabricated, slab-on-grade building
covering approximately 360 m? (Figure 3.2.10). This building will house an analytical lab, metallurgical
lab, sample preparation area, small office area, break room, and a washroom. The building will be
located north of the process plant, adjacent to the administration building.
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Note: Figure not to scale. Source: Samuel Engineering (2013).

Figure 3.2.10 Schematic of Laboratory Building

3.2514 Truck Shop and Warehouse

The truck shop and warehouse building will be a single story, steel-framed, prefabricated, slab-on-
grade building covering approximately 2,900 m? (Figure 3.2.11).

The building will house fleet repair facilities, wash bays, workshops, machine shop, a small office area,
washrooms, and warehouse space for both mining and process facilities equipment. The building will
be located approximately 800 m southeast of the process plant, close to the mine and mine haul roads.

Note: Figure not to scale. Source: Samuel Engineering (2013).

Figure 3.2.11 Schematic of Truck Shop and Warehouse
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3.25.15 Fuel Storage and Distribution

Storage tanks will be used for storing diesel fuel and other petroleum products (e.g., oils and lubricants)
as well as reagents and other chemicals. The type, construction, capacity, and location of tanks will
depend on their intended use and the materials stored.

All of the petroleum storage tanks will have secondary containment, as and required and will be
designed and constructed in accordance with recognized industry standards and approved under the
New Brunswick Petroleum Product Storage and Handling Regulation — Clean Environment Act.
Chemical storage tanks will also be equipped with secondary containment.

A fuel storage depot and dispenser terminals will be located close to the truck shop. A storage shelter
for a fire truck and mine rescue truck will be located adjacent to the truck shop.

A fuel oil tank located at the tank farm will be used to store and distribute fuel oil as required in a self-
contained area which will be equipped with a sump pump for spill recovery.

3.2.5.1.6 Site Mixed Explosives (SME) Plant and Storage

A site mixed explosives (SME) plant and explosives and detonator magazines will be located some
distance west of the mine pit. The SME facility will store bulk ingredients required for producing the
emulsion explosives used in the blast holes. It will also house all required pumps and tanks, truck wash
bay and, blasting personnel offices and change rooms.

Specifications for blasting plant and explosives storage magazines and the locations of these facilities
must adhere to the Explosives Act and regulations as published by the Explosives Regulatory Division
of Natural Resources Canada (NRCan). The location of the blasting plant and the explosives
magazines are determined by the table of distances that govern the manufacturing and storage of
explosives and blasting agents. The contract explosives supplier will be responsible for proper
placement of magazines and facilities.

Blasting accessories will be stored in the explosives and detonator magazines, with capacities of
32,000 kg of explosives and 124,500 detonators, respectively. The explosives magazine is located
730 m south of the SME plant, which houses the nearest inhabited building, and is in excess of 1 km
from most other active site infrastructure. The nearest lightly travelled road is in excess of 265 m of the
explosives magazine. The distance between the explosives and detonator magazine is a minimum of
50 m and includes effective barricades such as earthwork berms. Both the explosives magazine and
detonator magazine meet or exceed all NRCan minimum distance requirements.

The SME facility will store bulk ingredients required for producing the emulsion explosive used in the
blast holes. It will also house all required pumps and tanks, fuel storage, truck wash bay, and blasting
personnel offices and change rooms. The location of both the SME facility and magazines, along with
relative distances between each of the components of the SME facility, are shown in Figure 3.2.12.
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The SME facility has capacity to store raw ingredients for the manufacture of approximately 87,000 kg
of explosives. However, the manufacturing process is carried out at the blast holes and as such only
the minimum NRCan distances of 270 m to the nearest inhabited building (in this case the primary
crusher) and 30 m to the nearest lightly travelled road apply. Therefore, the SME facility meets or
exceeds all NRCan distance requirements.

There are no temporary explosives facilities for storage or manufacturing of explosives used during pre-
production or Project start-up.

3.2.5.2 Process Control System

The process control system (PCS) for the concentrator plant involves a microprocessor-based
distributed control system (DCS) with components capable of being installed in separate locations and
will incorporate APT plant wide digital process control communications. The control system will handle
all process plant digital controls including motor control, interlocks, switches and all analog process
control loops, process indicators and analog control devices. All concentrator data collection and plant
operation will be operated from a single concentrator centralized control room located on the top floor
between the flotation and grinding area with operator ability to view both areas from the control room.
The primary crusher area, located away from the concentrator, will be operated from a primary crusher
dedicated control room with operator ability to view the primary crusher and control primary crushing
discharge and conveyor handling to coarse ore stockpile area. All data collection and APT plant
operation will be from a single centralized control room located in a central location in the APT building
near the digesters. The PCS level of automation will provide control room operators with the ability to
perform all monitoring, direct control, regulatory, advanced control functions, supervisory control
functions and data acquisition from any operator stations located in concentrator and APT plant areas.
Any process equipment can be operated, started or stopped locally or remotely from the control room.

The PCS will use power supplies configured in a redundant format so that the failure of one power
supply will not shut down the entire system. In addition, the PCS will have a dedicated uninterruptible
power supplies (UPS) with batteries backup for the processors, communications, modules, and
operator stations, so that these systems will remain operational for a specified time following a power
outage.

3.2.5.3 Access Roads
3.25.3.1 Existing Road Network

Existing forest resource roads will provide off paved highway access to the Project site. The two
principal access routes to the Project are shown in Figure 3.2.13. They include the following.

e Primary Site Access (PSA) route: From the TransCanada Highway (Route 2), through
Route 105 and Route 605, and finally through two forest resource roads, the Napadogan Road
(also known as the Valley Forest Products Road) and the Fire Road, to the Project site.

e Secondary Site Access (SSA) route: From the CN Rail siding in Napadogan, through
Route 107, and finally through two forest resource roads, the Four Mile Brook Road and the
Fire Road, to the Project site.
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The PSA route uses two forest resource roads, the Napadogan Road and the Fire Road, that extend
approximately 45 km from Route 105 and Route 605 at the AV Nackawic Mill Woodyard entrance in
Nackawic to the Project site. It has been designated by SML as the primary route of access to the
Project from the provincial highway network. The Napadogan Road intersects Route 104,
approximately 10 km north of the AV Nackawic Mill Woodyard. From Route 104, it continues north
another 28 km to the Fire Road. The Project is located approximately another 7 km north of this
intersection (Figure 3.2.13). The SSA route also uses two existing forest roads, Four Mile Brook Road
and Fire Road, that extend westward then southward from Route 107 to the Project site, a length of
approximately 17 km. These roads have been designated by SML as the secondary route of access
from the provincial highway network north of the Project. The SSA route intersects Route 107 at the
Four Mile Brook Road, approximately 5 km west of the community of Napadogan (Figure 3.2.13).

3.253.2 Realignment of the Fire Road

One forest resource road, the Fire Road, runs through the Project site. As a result, the Fire Road will
be relocated for a linear distance of approximately 11 km around the southwest side of the site, in a
common corridor with the realigned 345 kV transmission line as discussed in Section 3.2.5.7. The
location of the realigned Fire Road in relation to its existing alignment is shown in Figure 3.2.14.

3.2.5.3.3 Site Access Road

A 3 km-long site access road will be established from the relocated Fire Road to the main process site
area. Forest resource roads north to Route 107 and south to Route 105 will be renovated, as needed,
to accommodate the increased traffic associated with Project.

Site access roads will be designed to current forest road standards outlined in the New Brunswick
Forest Management Manual (NBDNR 2004a) in consultation with the Crown Timber Licence Holders
and approved by NBDNR.

The site access road is depicted in Figure 3.2.8.
3.25.34 Internal Site Roads

Internal site access roads from the main access road will connect to the primary crusher, the site mixed
explosives (SME) facility, the TSF, and mine pit. Ancillary roads from the site process area will connect
to the truck shop and fuel storage facility. All mine access roads will be designed and constructed in
consideration of standards for forest resource roads in New Brunswick (NBDNR 2004a). Internal site
roads have been designed to provide safe and efficient movement of equipment and personnel
throughout the site and have restricted access for all non-mine equipment and vehicles.

The internal site roads are depicted in Figure 3.2.8.
3.2.5.4 Water Supply and Distribution

The plant water systems will consist of process water, filtered process water, fresh water, potable
water, soft water, de-ionized water, and recycled raw water.
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3.254.1 Process Water

The process water system is supplied primarily by reclaim water from the TSF and with lower quantities
of thickener overflow waters.

The water balance indicates that the Project will operate in a surplus condition over the 27-year mine
life, and discharge of the excessive surplus (with treatment as necessary) will start in about Year 8.
Prior to mill start-up, water will be impounded in the TSF for two freshet periods in order to collect an
adequate volume of water for mill start-up. Water for processing will be pumped from the TSF
supernatant pond to a head tank located at the mill via a floating reclaim pump barge and pipeline. The
process water system will supply water to the secondary and tertiary screening plant, grinding circuit,
flotation circuits, hoses, and filtered process water system.

The filtered process water will be stored in and distributed from a tank, the lower portion of which will
hold a dedicated amount of water for fire protection. The filtered water tank will be located outside the
grinding building along with the process water and fresh water tanks.

3.2.5.4.1.1 Reclaim Water Clarification Facility

The reclaim water clarification facility will be a single-story, engineered, concrete building of
approximately 180 m?. The building will contain flocculant and lime systems with mixing and dosing
equipment, storage and mixing tanks, and associated piping, pumps and electrical components.
Barge-mounted pumps located in the TSF will feed the plant. Treated water will flow, by gravity, to a
neutralized water pond and from there will be fed by gravity to the process water tank located at the
process plant, or discharged to the receiving environment with further treatment if in surplus. The
treatment plant will be located on the southeast side of the process area.

3.2.54.2 Fresh Water

The fresh water system will be used to supply potable water system, APT plant, select reagent mixing
and dust suppression. The fresh water will be obtained from a series of on-site groundwater wells. A
fresh water supply pipeline from groundwater wells will supply Project fresh water requirements,
estimated to be approximately 21 m%h.

Potable water for use in sanitary systems will be supplied by the groundwater wells. Drinking water will
be treated as necessary, or delivered to site and used throughout the process plant and administration
building areas, eye wash stations and showers, and dust suppression in selected areas.

De-ionized and soft water systems will be generated on site using fresh water supply. Both water
systems will mainly serve the APT plant facility which will have its internal recycled water system.

3.254.3 Fire Protection

Fire water will be pumped from the filtered process water tank to the concentrator and APT plant fire
water distribution system. Distribution will consist of a buried ring main around major facility buildings
with hydrants and stand pipes connected to indoor hose stations. Allowances have been made for
portable cart-type and handheld fire extinguishers for localized protection.
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In addition to the hydrants and indoor stations, the APT building will employ a mist (fog) fire protection
system at its solvent extraction area.

3.2.5.5 Sewage Treatment and Garbage Disposal

Sewage treatment for the process plant area, administration building, and laboratory will be by leach-
bed system. Leach fields will be sized based on the personnel requirements at the ancillary facilities.
The main leach field, approximately 1,000 m?, will be located to the west of the main process area. In a
failure event, the leach system will flow into the TSF. The truck shop and primary crusher leach field
(approximately 400 m?) will be located southeast of the truck shop.

No landfill will exist at site; rubbish will be hauled off-site for disposal at municipal landfills, recycling
yards, and approved construction and demolition sites. APT waste and other process wastes will be
stored in the TSF.

3.2.5.6 Security and Fencing

Security fencing will be installed around the substation and explosives storage area. No wildlife or
security fencing is planned to encompass the entire PDA. A security gate and weigh scales used by
delivery trucks, will be positioned on the site access road, remotely monitored and administered from
the administration building.

The ore stockpile area and main process plant area will be large enough to accommodate laydown
areas during Construction; no security is planned for these locations.

3.2.5.7 Power Supply

A 9-km-long section of an existing 345 kV transmission line (referred to by NB Power as Line 3011),
which runs within the property boundary, will be re-routed a minimum of 500 m away from the open pit.
This line is the main transmission grid line between New Brunswick and Québec, and is not intended to
supply power directly to customers; thus, NB Power dismissed it as a Project supply option.

The Project requires approximately 50 MW of electrical power for its operation. A new 42-km-long,
138 kV transmission line from the NB Power Keswick terminal will supply power to the Project
substation. This new line will be constructed by NB Power alongside the existing 345 kV transmission
line, by expanding the existing 50 m-wide right-of-way by an additional 25 m to accommodate the new
transmission line. Infrastructure at the Keswick terminal will be upgraded as necessary to
accommaodate the extension, though a vacant connection bay currently exists at the Keswick terminal to
accommodate the new 138 kV transmission line. NB Power will own the line and the Keswick
switchgear, but SML will own the mine site terminal station. The alignment of the new 138 kV
transmission line and the realigned 345 kV transmission line is shown in Figure 3.2.15.
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The relocated 345 kV transmission line will use steel poles, conductors (lines), insulators, guy wires,
and concrete foundations. The new 138 kV transmission line will use a wood pole H-frame structure to
support the conductors and insulators. A schematic of a typical wood pole H-frame structure is shown
in Figure 3.2.16. These structures are safer, facilitate maintenance and minimize the environmental
footprint along the right-of-way. Structures are also designed in accordance with a nationally
recognized CSA standard to withstand known weather conditions and other related constraints.

The average height from ground to insulator of the wood pole H-frame structure will be approximately
18 m. The span between structures will be approximately 180 m, but could be as much as 213 m.
Based on a preliminary line design, it is expected that approximately 200 structures will be required for
the construction of the new transmission line. Three conductors will be suspended from the insulator
strings (also two overhead ground wires for lightning protection). An easement interest will be acquired
on all properties affected by the right-of-way to construct the new transmission line. The right-of-way is
cleared to ensure safe electrical clearances and prevent trees from falling onto the line or coming into
contact with the conductors.

The 138 kV transmission line will be terminated at a utility meter supplied by NB Power. The meter will
be installed within a fenced substation located close to the site’s main electrical room and concentrator
building. The substation will include the main 138 kV disconnect switch, two 138 kV-13.8 kV
transformers, and a 13.8 kV bus with distribution switchgear; the facility will operate on both
transformers. The location of the Sisson substation was shown in Figure 3.2.8.

Power will be distributed to the plant facilities at 13.8 kV. Distribution will be routed via duct banks to
facilities adjacent to the main substation while the power supply to remote locations such as primary
crushing, reclaim water system, quarry, truck shop, open pit, and SME facility will be routed via
overhead lines.

An 800 kW diesel-powered emergency generator will be provided at the process plant to provide an
alternate power supply for lighting, critical process loads and other process sensitive areas during
scheduled or non-scheduled power outages. A smaller 350 kW diesel-powered emergency generator
will also be provided at the primary crusher.
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3.2.5.8 Quarry

Quarried rock for construction of Project facilities and the TSF embankments will be provided by an
on-site rock quarry developed at the northwest corner of the TSF. Rock from the quarry has been
classified as NPAG rock. The quarry will cover an area of approximately 118 ha at its ultimate extent.

3.2.5.9 Logistics and Transportation

No on-site housing is required for the Project. Construction personnel (whether employed by SML or
by contractors), and employees during Operation, will reside in the surrounding communities.

Buses will be made available to transport employees to and from the Project site during Construction.
Bussing will be arranged and managed by each individual contractor. For the purposes of the feasibility
study and this EIA, it is assumed that parking lots will be established at Napadogan and Nackawic,
where Construction personnel will catch the bus to the Project site. It is also assumed that personnel
during Operation will use personal vehicles or car-pool to the site from surrounding communities.

Deliveries of equipment, materials and supplies to the Project site will be by truck. Products
(molybdenum concentrate in bags and APT in drums) will be trucked from site to a rail siding at
Napadogan for on-shipment by rail. Overseas shipments of mineral products will be handled through
existing ports at Saint John or Belledune.

3.3 ALTERNATIVE MEANS OF CARRYING OUT THE PROJECT

This section discusses the various alternative means of carrying out the Project that are technically and
economically feasible that have been considered and their environmental effects. These principally
include the location of the main Project facilities such as the processing plant, waste rock storage, and
tailings storage facility and include those identified in the Terms of Reference (Stantec 2012a). In
general, it is desirable to locate these facilities as close as possible to each other in order to minimize
the overall mine footprint and the cost of moving mined ore, waste rock and tailings. The currently
preferred arrangement and size of these facilities is the most technically and economically feasible
means of carrying out the Project. Some optimization will likely during detailed design and as
environmental, engineering and cost factors are further refined.

3.3.1 Project Location and Mining Method

The Project location is fixed by the location of the ore body. The ore body at the Project site is near
surface, with only 0.9 m to 4.0 m of overburden, so that underground mining is not a technically and
economically feasible alternative. The only technically and economically feasible means of mining this
ore body is by open pit.

Thus, in terms of location and method of mining, there are no technically and economically feasible
alternative means of carrying out the Project.
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3.3.2 Alternative Locations for Processing Plant

The principal factor that governs the location of the process plant is the distance between it and the
open pit, and thus the cost of hauling or conveying ore to the plant. To minimize these costs, and other
effects such as an expanded footprint and more truck travel, the processing plant will be located
between the pit and the TSF location as was shown in Figure 3.2.8.

In terms of the location of the process plant, there are no technically and economically feasible
alternative means of carrying out the Project.

3.3.3 Alternative Locations for Tailings Storage Facility

A thorough evaluation of potential options for locating and managing tailings, waste rock, and other
waste materials arising from the Project was completed in support of the feasibility study. As part of
this work, Knight Piésold and other consultants evaluated various TSF site locations, tailings
technologies, and TSF embankment construction materials.

A TSF Site Alternatives Analysis was carried out following the general multi-criteria methodology
described in Environment Canada’s “Guidelines for the Assessment of Alternatives for Mine Waste
Disposal” (Environment Canada 2011a). The analysis examined the various locations considered by
SML to construct the TSF, and indicated a preferred location for the TSF in consideration of known
environmental (including socioeconomic), technical, and economic factors.

The TSF Site Alternatives Analysis was conducted using the current Project description and location of
Project components, based on the feasibility-level engineering design of the Project at the time of
completing the EIA Report. A summary of the methods and results of this analysis is provided below.

3.3.3.1 Tailings Management Objectives
The principal objectives when considering where and how to store tailings were as follows:

o the site and methods will ensure that the tailings are stored in a way that is, and will be,
physically and chemically stable;

e potentially ML/ARD materials can be managed to minimize the potential for oxidation and
subsequent release of low pH leachate;

e the design and construction methods are technically and economically feasible, and appropriate
for the site conditions; and

e adverse environmental effects are minimized and not significant.
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3.3.3.2 Site Selection Criteria

The principal site selection criteria and considerations were as follows, with the nature of the criteria
indicated in brackets as technical, economic, or environmental:

a) there is sufficient volume within the topographic constraints for the anticipated quantity of
tailings and waste rock over the life of the Project (technical);

b) there are minimal upslope catchment areas that will require diversion around the site (technical,
environmental and economic);

c) there is favourable topography to minimize the size of the required confining embankments
(economic);

d) there is favourable topography to minimize the footprint of the storage area (environmental);

e) the site is in the same catchment as the open pit for most effective, integrated and reliable
overall Project site water management during Operation and Post-Closure. The open pit area
naturally drains primarily via Sisson Brook to Napadogan Brook (minor drainage to
McBean Brook), and will do so entirely (with treatment if necessary) once the pit fills during
closure of the Project. Thus, TSF sites that drain to Napadogan Brook are preferred over sites
that drain to the Upper Nashwaak River watershed (i.e., above the Napadogan Brook
confluence) (environmental);

f) if possible, it is only land-based (i.e., contains no lakes or watercourses) (environmental);

g) it has no geotechnical challenges and/or geohazards (e.g., no deep unconsolidated materials,
unstable slopes, karst potential) that would be technically challenging to overcome (technical,
economic);

h) it involves no special environmental sensitivities (e.g., lakes, environmentally significant areas
(ESAS), deer wintering areas (DWASs)) (environmental); and

i) it is close to the open pit and process plant for ease of operation, minimized roads and
pipelines, and minimized costs and greenhouse gas emissions from trucking (economic,
environmental).

As noted in the above points, the criteria are to varying degrees reflective of technical, economic and
environmental considerations that were factors in considering the technical and economic feasibility of
the TSF site alternatives, and their potential environmental effects.

3.3.3.3 Evaluation of Alternatives against Site Selection Criteria for Technical and Economic
Feasibility and Environmental Effects

The main factors that govern the technical and economic desirability of the location of a TSF are the
distance between it and the process plant, and the elevation difference between the two. Longer
distances result in longer connecting infrastructure such as pipelines, power lines, and access roads,
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and thus more land disturbance and associated environmental effects, and higher capital and operating
costs (e.g., for truck hauling waste rock for storage in the TSF). Site water management is also
technically simpler and more economical for more compact sites, and with less consequential
environmental effects. It is generally preferred that the TSF be at a slightly lower elevation than the
process plant to allow gravity flow of the tailings from the plant where possible, all contributing to
improved technical and economic feasibility, and less consequential environmental effects.

As discussed in the CEAA Project Description (Stantec 2011), four main alternatives for locating the
TSF were considered by Geodex (the previous Project owner) and subsequently by Northcliff/SML.
The four main alternatives were identified and considered based on their technical and economic
feasibility according to the site selection criteria listed in Section 3.3.3.2 above. The environmental
effects of those alternatives were also considered. The following important features should be
emphasized.

e The topography of the Project area is characterized by rolling hills separated by broad valleys.
The surface elevation typically ranges from approximately 300 to 350 m above mean sea level,
with some hills rising to over 400 m. The uplands are typically well-drained, stream density is
high, and small lakes and wetlands are common in low-lying areas. Thus, TSF site alternatives
were sought near or at the top of individual drainages to avoid the need to divert water around
them (criterion “b” above), and to take advantage of the natural topography to minimize the
need for engineered embankments (i.e., criterion “c” in Section 3.3.3.2 above).

e Because of the high stream density in the Project area, none of the alternatives could be located
to avoid covering at least one watercourse (i.e., criterion “f” in Section 3.3.3.2 above).

e For reasons described elsewhere in the EIA Report, all waste rock will be stored sub-aqueously
in the TSF.

e All TSF alternatives would be designed, built and operated to the same standards
(see Section 3.2.4.3.3 of this EIA Report) so there are no technical factors that distinguish them
in terms of their resistance to earthquakes or extreme rainfall events, and their seepage
management features.

The four main alternatives are shown in Figure 3.3.1 and were the following. Note that all distances
noted refer to the distance from the ore processing plant to the centre of each TSF alternative site.

e Bird Brook (Site 1) is relatively close (3.3 km) to the proposed ore processing plant.
Compared to the other alternatives, it has a relatively large “footprint” but does take good
advantage of the natural topography (i.e., criterion “c” in Section 3.3.3.2 above). It does not
encroach on any lakes, and so meets criterion “h” in Section 3.3.3.2 above. It does cover much
of the upper reaches of Bird Brook and one arm of West Branch Napadogan Brook, but does
drain entirely to Napadogan Brook (criterion “e” in Section 3.3.3.2 above). Its proximity to the
process plant means that the lengths of access roads, tailings and water pipelines, and power
lines between the TSF and the plant site would be comparatively short.
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Barker Lake (Site 2), located approximately 5.8 km to the southwest of the proposed ore
processing plant location, has the advantage of constraining hills on its west side (i.e., criterion
“c” in Section 3.3.3.2 above). This alternative would be more costly to operate than Site 1 due
to the distance from the process plant with the attendant additional environmental effects related
to greater distances for trucking and infrastructure. More importantly, it would entail covering a
lake and drains entirely to the Upper Nashwaak River watershed, so it would not meet criteria
“h” and “e” in Section 3.3.3.2 above. Thus, Site 2 is undesirable relative to Site 1 due to greater
environmental effects and higher costs.

Trouser Lake (Site 3), located approximately 4.1 km to the south of the proposed ore
processing plant location, has the advantage of constraining hills on east side (i.e., criterion “c”
in Section 3.3.3.2 above). However, it would result in the elimination of lakes (known to support
a recreational fishery) and drains entirely to the Upper Nashwaak River watershed, so it would
not meet criteria “h” and “e” in Section 3.3.3.2 above. This alternative would be more costly to
operate than Site 1 due to the distance from the process plant with the attendant additional
environmental effects related to greater distances for trucking and infrastructure.  These
environmental effects, coupled with the location in the Upper Nashwaak River watershed and
the covering of lakes, make this alternative undesirable relative to Site 1 due to greater
environmental effects and higher costs. Additionally, the route of the relocated transmission line
and relocated Fire Road will need to pass through the site.

Chainy Lakes (Site 4), located approximately 6.1 km to the south of the proposed ore
processing plant location, has the advantage of constraining hills on its northeast and southeast
sides (i.e., criterion “c” in Section 3.3.3.2 above). However, it would result in the elimination of
lakes (known to support a recreational fishery) and drains entirely to the Upper Nashwaak River
watershed, so would not meet criteria “h” and “e” in Section 3.3.3.2 above. This alternative
would be more costly to operate than Site 1 due to the distance from the process plant with the
attendant additional environmental effects related to a greater distances for trucking and
infrastructure. These environmental effects, coupled with the location in the Upper Nashwaak
River watershed and the covering of lakes, make this alternative undesirable relative to Site 1
due to greater environmental effects and higher costs.

The four alternatives are all technically feasible. Compared to Site 1, Sites 2, 3 and 4 present clear
economic disadvantages due to the greater distances from the process plant, and thus to the higher
infrastructure and operating costs for trucking and pumping. From an environmental perspective, Site 1
is preferred for several reasons — it covers no lakes, it drains entirely to the Napadogan Brook
watershed, and it entails the minimum trucking distance and thus greenhouse gas emissions. For
these reasons, Site 1 was considered the alternative of choice and was carried forward in the analysis
of TSF site alternatives.
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In early 2011, Northcliff refined Site 1 into two preferred site alternatives, Site 1b and Site 1c, in order to
take up less land area than initially envisaged, and to thus avoid covering more watercourses than is
absolutely necessary (Figure 3.3.1). This would further reduce the potential environmental effects of
the preferred Site 1. Sites 1b and 1c are depicted in Figures 3.3.2 and 3.3.3, respectively. These two
sites are considered to be technically and economically feasible, and are the two preferred alternatives
that are evaluated in more detail in this document in terms of their relative environmental, technical and
economic characteristics.

It should be noted that, during the feasibility and EIA studies, Site 1b was refined by Northcliff to situate
its northwestern embankment to the southeast of an unnamed tributary to West Branch Napadogan
Brook, thus preserving its environmental values. As well, the embankments were situated to avoid
areas of elevated archaeological potential along that tributary and to the southeast of the TSF and north
of the open pit. This resulting TSF Alternative 1b is shown in Figure 3.3.2.

3.3.3.4 Evaluation of TSF Site Alternatives

The selection of the preferred TSF Alternative 1b was made during the course of the feasibility study
based on scoping level costing, professional experience and judgment. In late 2012, Northcliff
undertook a thorough due diligence evaluation of that selection process to ensure that the results are
robust and reasonable. To carry out that evaluation, a method known as multi-criteria analysis (MCA)
was used. MCA is the method prescribed by Environment Canada in its “Guidelines for the
Assessment of Alternatives for Mine Waste Disposal” (Environment Canada 2011a).

MCA is a well-developed and widely-used method in applications such as this one, and is described
below. Because MCA is a quantitative method, and some of the factors used in the analysis can only
be characterized qualitatively, the numerical results of an MCA can only be approximate. Moreover,
MCA cannot possibly incorporate all the factors that might be applied in comparing various alternatives,
and must necessarily focus on those factors that are most useful in distinguishing among the
alternatives. As consequence, MCA results are indicative of the relative strength of the alternatives
considered, and MCA is understood to be a decision-support tool and not a decision-making tool.

The MCA of the TSF site alternatives was undertaken in several steps which are described in detail in
the sections below. Basically, MCA proceeds by identifying the factors to be used in comparing
alternatives, and then giving each factor a numerical score for each alternative. MCA then identifies
numerical weights to be used in evaluating the relative contribution that each factor should make to the
analysis. The scores are then multiplied by the weights, the products are summed, and the overall
totals for the various alternatives are compared. Finally, sensitivity analyses are performed by varying
the weights to determine if giving more or less weight to, say, environmental factors, changes the
overall results of the analysis.

3.3.3.5 Factors for Analyzing TSF Site Alternatives

Three categories of factors were established for comparing the TSF site alternatives: environmental,
technical and economic. The factors in each category were selected for their importance ecologically,
socially, and to regulators. They were also selected for their usefulness in distinguishing between the
TSF alternatives. The selected factors are described below.
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3.3.35.1 Environmental Factors

Footprint Area. The TSF footprint area is the total area covered by the embankments, tailings and
water control works along the toe of the embankments. The footprint area (measured in ha) was used
to assign the relative scores of each alternative. The alternative with the smallest footprint is desired,
and thus received the maximum score. The other alternative received a proportionately lower score.

Area Within Napadogan Brook Watershed. The principal potential sources of contaminants to the
aguatic environment are the TSF (from seepage) and the open pit, especially after closure of the mine,
as well as releases of treated water from the water treatment plant. The open pit area naturally drains
primarily via Sisson Brook to West Branch Napadogan Brook, and will do so entirely (with treatment if
necessary) once the pit fills during Closure of the Project. For efficient and effective water
management, and especially to minimize the number of drainages that might be affected by seepage, it
is best if the TSF site also naturally drains to the same watershed. Thus, the TSF site with the largest
proportion of its catchment area in the Napadogan Brook watershed received the maximum score, and
the other alternative received a proportionately lower score.

Area of Permanent Aquatic Habitat Loss. The area of permanent aquatic habitat loss is the total
area of aquatic habitat that will be covered by the TSF. The area of lost habitat (in m?) was used to
assign the relative scores. The alternative with the smallest habitat loss is most desired, and thus
received the maximum score. The other alternative received a proportionately lower score.

The area of aquatic habitat in Site 1b was based on field measurements taken in 2011. Though some
field surveys have been conducted within Site 1c, detailed aquatic surveys have not been conducted
and the areas of aquatic habitat have not been field confirmed. The total length of watercourses within
Site 1c is known based on digital elevation mapping (DEM) prepared for the Project. For the purposes
of this MCA, the widths of watercourses in Site 1c were estimated based on stream order, as
determined by aquatic scientists with field experience in the Project area. These widths multiplied by
the known lengths (as obtained from a geographic information system) give the estimated amount of
aguatic habitat in Site 1c.

Area of Permanent Wetland Loss. The area of permanent wetland loss is the total area of mapped
wetland that will be covered by the TSF. The area of lost wetland (in ha) was used to assign the
relative scores. The alternative with the smallest wetland loss is desired, and thus received the
maximum score. The other alternative received a proportionately lower score.

As with aquatic habitat, detailed wetland field surveys have not been conducted in Site 1c, though they
have been conducted in Site 1b. A wetland model was prepared for both TSF alternatives to predict
areas that are likely wetland. This model was based on DEM data and depth to water table maps.
Field verifications were conducted at Site 1b to ground truth the wetland areas predicted by the model;
74% of the modelled wetlands were confirmed to in fact be wetlands. As Site 1c is located within an
area with similar conditions as Site 1b, it is considered to be a fair approximation that 74% of the
modelled wetlands are actual wetlands. Accordingly, the modelled wetlands in Site 1c were reduced by
26% in order to estimate the area of permanent wetland loss.
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Area of Permanent Loss of Interior Forest. Interior forest is an important wildlife habitat type. Interior
forest is defined as continuous stands of mature forest greater than 10 ha that are free of edge effect.
The area of permanent interior forest loss is the total area of interior forest that will be lost within the
TSF either as a result of covering an interior forest stand, or reducing the total area of a stand to less
than 10 ha such that it is no longer interior forest. The area of lost interior forest (ha) was used to
assign the relative scores. The alternative with the smaller interior forest loss is desired, and thus
received the maximum score. The other alternative received a proportionately lower score.

Greenhouse Gas Emissions. In response to comments from the Sustainability Working Group, a final
environmental factor was added to the matrix to encompass emissions of greenhouse gases (as a
surrogate for all air contaminant emissions) arising from one option over the other. The relative
distance of the TSF from the ore processing plant results in emissions primarily associated with
trucking waste rock from the open pit for storage within the TSF. The alternative with the lowest
greenhouse gas (GHG) emissions is desired, and thus received the maximum score. The other
alternative received a proportionately lower score.

Environment Factors Overall. It should be noted that including aquatic habitat and wetland losses as
environmental factors in the alternatives analysis is inherently conservative since, in both cases, SML
must agree to compensate for these losses before the Sisson Project can be approved. A plan to offset
the lost aquatic habitat must be approved by the DFO, and a plan to compensate for lost wetlands must
be approved by the NBDELG. Strictly speaking, an MCA should be based on the net effect on these
factors which, with the required offsetting and compensation, will be nil and the factors should not be
included in the MCA.

3.3.3.5.2 Technical Factors

Storage Efficiency. Storage efficiency is the ratio of available tailings storage volume to the
embankment volume. Higher storage efficiency generally results in lower embankments and lower
costs. The ratio was used to determine the score of each alternative. The alternative with the highest
ratio received the maximum score, and the other alternative was scored proportionately less.

Ease of Operation. The relative ease of operation was qualitatively judged on a scale of low, medium,
or high. Various factors were taken into account such as the number of personnel and the amount of
mechanical equipment required, and susceptibility to difficulties caused by weather (e.g., snow, wind,
rain). An alternative that allows at least some gravity feed of tailings to the TSF is preferred over an
alternative that does not. The alternative with the highest ease of operation was assigned the
maximum score, and the other proportionately less.

It is expected that operation of a TSF at Site 1c will be slightly more difficult to operate than at Site 1b,
largely because of the increased distance from the ore processing plant. TSF Site 1b and Site 1c were
therefore assigned factor values of high and medium, respectively. Specific operational disadvantages
associated with Site 1c include the following:

e longer roads between the ore processing plant and the TSF require proportionately more
maintenance, including more manpower and materials;
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e longer pipelines between the plant and TSF require proportionately higher pumping power,
which often results in increased operating complexity; this is due in large part to the higher
pressure pumps, pipelines, and fittings that are needed,;

e longer pipelines between the ore processing plant and TSF, and a consequent greater
susceptibility of pipe blockage due to freezing or sanding, require proportionately more
maintenance, including more manpower and materials;

e ongoing construction of the TSF embankments and maintenance of mechanical equipment will
be more difficult due to the relative remoteness of the site from the ore processing plant and
open pit area where personnel and equipment are largely stationed; and

e the increased distance from the ore processing plant site means less timely mobilization of
emergency response measures, should they be needed.

Ease of Closure. Closure refers to all post-mining activities including decommissioning of site
infrastructure, reclamation of disturbed areas, and establishing long-term water management and site
environmental monitoring and management. The relative ease of closure was qualitatively judged on a
scale of low, medium or high. Various factors were taken into account such as:

e the number of personnel required;
¢ the availability of reclamation materials;
e ease of water management; and

e the effort required to ensure that the overall site is effectively stabilized for the long-term
physically, biologically, and socially (e.g., human safety).

The alternative with the highest ease of closure was assigned the maximum score, and the other
alternative was scored proportionately less.

The two major aspects of closure of the TSF that were considered in this assessment are reclamation
of the landforms and water management. Reclamation of the embankments and tailings beaches to
provide a beneficial end land use will be similar at both sites though, being further from the ore
processing plant site, Site 1c provides more of a closure challenge.

Water management was the major consideration in assigning Site 1c a ranking of medium when
compared to Site 1b (high). Water management during Closure and Post-Closure is typically simpler
when all the Project infrastructure is in close proximity. At the end of Operation for Site 1b, run-off from
the TSF can be drained by gravity to the open pit to both accelerate filling of the pit and allow for a
single water treatment plant and point of discharge. This will not be practical with Site 1c, where TSF
run-off would need to be separately treated and discharged, or pumped through a long pipeline to the
open pit. Thus, compared to TSF Site 1c, TSF Site 1b allows for a centralized approach to water
treatment, and a single point of discharge for ease of managing and monitoring both water quality and
potential environmental effects.
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3.3.3.5.3 Economic Factors

Life of Mine Capital and Operating Costs. The Project costs that could vary the most between the
two TSF site alternatives in order of expected magnitude are:

e initial and ongoing embankment construction earthworks;

¢ hauling of waste rock to the TSF for sub-aqueous storage;

e tailings and reclaim mechanical equipment; and

e ongoing power requirements for tailings delivery and water reclaim.

The construction of the TSF embankment will be similar for both alternatives since both will be
constructed using locally quarried materials; Site 1c will require approximately 20% more fill material
over the life of the Project due the lower storage efficiency. The cost of hauling waste rock to the Site
1c TSF will be significantly higher than for Site 1b due to the nearly four times longer haul distance from
the open pit. The cost of mechanical equipment (pumps and pipelines) will be higher for Site 1c than
Site 1b by approximately 50% because of the longer distance from the plant site. The ongoing power
requirements for pumping tailings and reclaim water to and from Site 1c will be approximately 70%
higher than for Site 1b.

The relative life-of-mine costs were qualitatively judged on a scale of low, medium, or high. The
estimated overall life of mine comparative cost for Site 1c is in the order of two times the life of mine
cost for Site 1b. The largest contributing factor is the haulage cost associated with transporting waste
rock to the more remote Site 1c; this was the key consideration in assigning Site 1c a ranking of high
when compared to Site 1b (medium).

3.3.354 Other Factors Considered

A number of other factors were considered for inclusion in the analysis, but were ultimately omitted for
various reasons since they could not add value in distinguishing one site alternative from the other.
The omitted factors were the following.

1. Catchment Area: Given the Project site and the location of both alternatives at the top of
drainages, this area largely duplicates Footprint Area.

2. Environmentally Sensitive Areas: Neither site contains environmentally significant areas, or
deer wintering areas, and there is no reason to expect the potential presence of species at risk
to be different for the two sites.

3. Water Quality: Water discharged from the Project will be treated, as needed, to meet permit
conditions that will be established by the Province of New Brunswick, so the quality of treated
water released to the environment is not a distinguishing factor between the two alternatives.
The only other potential source of environmental effects on water quality is seepage through the
TSF embankments. Apart from embankment lengths, the main factors which affect seepage
(e.g., design of the TSF, depth to bedrock, permeability of the bedrock, characteristics of the
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surficial material and overburden) are expected to be similar at the two sites. While Site 1c
would have shorter embankments than Site 1b, Site 1c is higher in the Napadogan watershed
where natural flows are lower and the effects of seepage on downstream water quality would
thus be higher. Thus, neither site offers evident advantages in terms of seepage and
downstream water quality management.

Archaeological Potential: Only Site 1b has been field surveyed to identify areas of elevated
archaeological potential, and there was no meaningful way to estimate the size of these areas in
Site 1c based only on the New Brunswick model for archaeological potential. Moreover, since
the New Brunswick model for archaeological potential is based largely on proximity to
watercourses, the environmental factor Area of Permanent Aquatic Habitat Loss is a reasonable
proxy for archaeological potential.

Current Use of Land and Resources for Traditional Purposes by Aboriginal Persons: The
two sites have essentially the same natural environment, as modified by forestry operations
through cutting and building access roads over many years. There is thus no reason to expect
a difference in the intensity of Aboriginal use between the two sites, and any real difference in
use would be accounted for in the environmental factor Footprint Area. Further, the traditional
use study (Moccasin Flower 2013) did not distinguish between use of land and resources in
these areas, and SML has not been made aware (by First Nations or the Crown) of any
additional information that might make such a distinction.

Land and Resource Use: The two sites have essentially the same natural environment, as
modified by forestry operations through cutting and building access roads over many years.
There is thus no reason to expect a difference in the intensity of forestry operations and
recreational land use between the two sites, and any real difference in use would be accounted
for in the environmental factor Footprint Area.

Operational Emissions: The potential for emissions of dust from the two TSF sites was
considered to be equivalent.

Metal Leaching and Acid Generation: The same methods for the sub-aqueous storage of
PAG tailings and both PAG and NPAG waste rock would be used at both sites. Thus, neither
site offers advantages in terms of ML/ARD management.

Stability of Embankments: Site conditions and the availability of suitable construction
materials were considered equivalent at the two sites, and the same design standards will apply
to both. Thus, neither site offers advantages in terms of embankment stability under seismic
loads greater than anticipated in the design.

Ease of Construction: Neither TSF site alternative had obvious significant advantages or
disadvantages for construction. The only major difference between the sites is the distance
from the ore processing plant site; however, both sites have similar access from existing roads
and to sources of borrow or quarry materials.
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3.3.3.6 Scoring and Weighting the Factors in Comparing the TSF Site Alternatives

In order to evaluate each TSF alternative, and then compare the two alternatives, each alternative was
first “scored” against each factor on a scale of 1 to 9. For each factor, the score provided a relative
value of each alternative with the “best” alternative receiving a score of 9 and the other receiving a
proportionately lower score according to the available information.

Each factor was then assigned a relative weight to introduce a value bias in the individual factors,
based on the relative subjective importance of one factor versus another. The relative weights indicate
the relative value or importance of the factors. The sum of the weights across all factors was 100.
First, each category of factors (environmental, technical and economic) was assigned a portion of the
100 weight “points”, then that portion was divided up among the factors in each category. The “base
case” weights assumed approximately equal value of all categories of factors.

During the course of the alternatives analysis, the sensitivity of the analysis to various factor weights
was tested by varying the weights to indicate how different sets of values affect the relative
attractiveness of the TSF alternatives.

3.3.3.7 TSF Site Alternatives Analysis Results

As a final step, the comparison of TSF site alternatives was carried out by multiplying each factor score
by its corresponding weight, and summing the products for each alternative. The alternative with the
highest sum was considered the “best” TSF site. The results of the analysis are shown in Table 3.3.1
below.

Overall, the “base case” analysis resulted in Site 1b with an overall weighted score of 861 compared to
a score of 706 for Site 1c. Thus, Site 1b is preferred over Site 1c. This preference held through the
sensitivity analyses, even when environmental factors were weighted at 100% (Sensitivity Case 3 in
Table 3.3.1).

Thus, the alternatives analysis confirmed the selection of TSF Alternative 1b (Site 1b) as the preferred
location for the TSF.
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Table 3.3.1 Results of TSF Site Alternatives Analysis
Factor Value Factor Score Base Case Sensitivity Case 1 Sensitivity Case 2 Sensitivity Case 3
TSF Site Alternative 1b | 1c 1b | 1c Weight | 1b | 1c Weight | 1b | 1c Weight | 1b | 1c Weight | 1b | 1c
Environmental Factors
Footprint Area (ha) 785 750 8.6 9.0 6 52 54 10 86 90 14 120 126 17 146 153
Area in Napadogan Brook Watershed (%) 100 80 9.0 7.2 6 54 43 10 90 72 13 117 94 17 153 122
Area of Permanent Aquatic Habitat Loss (m 2) 22,365 13,914 5.6 9.0 6 34 54 10 56 90 14 78 126 17 95 153
Area of Permanent Wetland Loss (ha) 161 202 9.0 7.2 6 54 43 10 90 72 13 117 94 17 153 122
Area of Permanent Loss of Interior Forest (ha) 109 70 5.8 9.0 5 29 45 10 58 90 13 75 117 16 93 144
GHG emissions (t CO2e/yr) 16,484 64,009 9.0 2.3 5 45 12 10 90 23 13 117 30 16 144 37
Total 34 267 251 60 470 437 80 625 586 100 784 732
Technical Factors
Storage Efficiency 11:1 9:1 9.0 7.4 11 99 81 7 63 52 4 36 30 0 0 0
Ease of Operation High Medium 9.0 7.0 11 99 77 7 63 49 3 27 21 0 0 0
Ease of Closure High Medium 9.0 6.0 11 99 66 6 54 36 3 27 18 0 0 0
Total 33 297 224 20 180 137 10 90 69 0 0 0
Economic Factors
Life of Mine Capital and Operating Costs || Medium High || 9.0 | 7.0 33 297 231 20 180 140 10 90 70 0 0 0
Total 100 861 706 100 830 714 100 805 725 100 784 732
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3.3.4 Alternative Tailings Management Technologies

As discussed in the Technical Report (Samuel Engineering 2013), a trade-off study was completed to
evaluate the following tailings technologies:

e conventional (un-thickened) slurry tailings;
¢ thickened (paste) tailings; and
o filtered dry stack tailings.

The resulting recommendation was that an un-thickened tailings system, operating at approximately
35% solids content by weight, be used as the basis for Project development. This conclusion was
based on several factors including the local climate, site water balance, overall system complexity, cost
and ease of operation, and potential environmental effects and benefits.

Tailings management technologies include conventional slurry tailings, thickened/paste tailings, and
filtered dry stack tailings. The preferred storage method for PAG tailings is sub-aqueous encapsulation
within NPAG bulk tailings to preclude oxidation and acid generation, a very important environmental
mitigation and consideration.

Thickened/paste or filtered tailings are placed within a tailings storage area at densities that are higher
than typically achieved from the initial settling of conventional slurry tailings. However, tailings solids
that are deposited as conventional slurries will also consolidate under their own weight over time; the
ultimate tailings density in conventional tailings impoundments will tend to be comparable to the
densities achieved with thickened/paste tailings. Thickened/paste tailings, and filtered dry stack tailings
typically only make technical and economic sense where mines are developed in drier environments
and the strict conservation of water resources is needed to avoid deficit situations.

A description of the three tailings management technologies considered, and a discussion of key issues
which influence the selection of these technologies, follows.

3.3.4.1 Conventional Slurry Tailings

Conventional slurry tailings are typically discharged from the process plant at about 30% to 40% solids
by total mass of slurry. These tailings may be pumped, flow by gravity, or some combination of both,
depending on the available head and distance through pipelines from the plant to the TSF. The slurry
is typically discharged through multiple off-takes from header pipes located around the periphery of the
TSF confining embankments. The tailings solids settle and the resulting clear supernatant water is
recovered from the TSF and pumped back for re-use in the process. The coarse fraction of the tailings
typically settles rapidly and accumulates closer to the discharge points, forming a gentle “beach” with a
slope of about 0.5 to 1%. Finer tailings particles tend to travel further and settle at a flatter slope to,
and beneath, the supernatant pond. Selective tailings deposition is used to keep the supernatant pond
away from the embankments, thereby reducing potential seepage losses, an important environmental
mitigation and consideration.
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This technology was selected for the Project because it has the advantage of being operationally
simple, economical, of providing a stable water supply for use in the process and mine site, and of
allowing for collection and treatment of all contact water streams associated with the mine site in one
location, with one monitoring/treatment/discharge point. It also allows for the sub-aqueous storage and
encapsulation of any PAG tailings and waste rock, an important environmental mitigation and
consideration. The large buffering volume within the TSF pond is an important component of the site
water management plan.

3.3.4.2 Thickened (Paste) Tailings Disposal

Thickened or paste tailings with higher slurry solids contents are produced in thickeners with the
addition of flocculants to enhance liquid-solids separation. Therefore, a large proportion of the
recoverable process water is reclaimed in the thickeners and the remaining thickened tailings are
pumped to a TSF having similar embankments to those for conventional slurry tailings. Since
thickened tailings are about the same density as the final settled density of slurry tailings, they require
about the same size of TSF to accommodate tailings over the life of a mine. A thickened tailings TSF
has no supernatant pond, so a separate, fully-lined water management pond is required for storage of
stormwater run-off and snowmelt from the TSF surface, as well as for process water storage. Since a
large volume of process water storage is required for start-up and winter operations, the water
management pond needs to be correspondingly large resulting in an overall Project footprint, and
consequent environmental effects, about the same as conventional slurry tailings.

As mentioned above, the advantage of employing thickened tailings is improved conservation of water,
and especially the avoidance of evaporative losses from a TSF supernatant pond. Compared to
conventional slurry tailings, the disadvantages include:

o higher processing costs for tailings thickening and thus higher energy use;

e higher pumping costs, and thus energy use, due to the thicker tailings as expensive and
maintenance-intensive positive displacement pumps are typically required;

¢ high pressure tailings pipelines are more difficult to operate and maintain; and
e water management is complicated by the addition of a fully lined external pond.

The advantages of thickened tailings are typically more than offset by the disadvantages for a mine
located in a cold winter climate with high net precipitation.

3.3.4.3 Filtered Dry Stack Tailings Disposal

Filtered tailings are produced using pressure or vacuum force in presses, drums, or belt filtration units,
and are typically dewatered to a moist cake-like consistency. The materials are then transported by
conveyors or trucks to a facility where they can be compacted in lifts (“dry stacked”) to improve density,
traffic ability, and stability. The side slopes of the stack are supported by rock berms or buttresses and
ultimately covered in a rock shell to prevent erosion. Like a thickened (paste) tailings facility, a filtered
tailings stack has no supernatant pond, so a separate, water management pond is required for
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stormwater runoff, snowmelt and process water storage as described above for thickened (paste)
tailings storage.

Compared to slurry or paste tailings, the advantages of filtered tailings are that they allow improved
water conservation, and they are somewhat denser. The disadvantages of filtered dry stack tailings
include:

e A water pond with a similar volume and storm capacity to the design described in
Sections 3.2.4.3 and 3.4.2.3.1 would also be required, regardless of the tailings technology, in
order to provide an equivalent level of environmental control of runoff from stormwater and
snowmelt. In the case of a filtered tailings operation, this pond would need to be a separate
facility contained by a water retaining dam, likely increasing the overall project footprint.

e They do not provide for effective isolation of PAG tailings and waste rock from oxygen diffusion
and subsequent acid generation within a dry stack because a water cover is not possible.

e They require tailings filtering equipment that is expensive and complicated to build and operate,
thus increasing operational complexity and energy use.

e The physical characteristics of tailings such as particle size distribution strongly influence the
ability to dewater the tailings solids sufficiently so that they can be handled and placed in a
compacted stack. The presence of excessive fines in the tailings may make it impractical to
achieve a workable tailings product. The need to maintain the grind size in the mill within a very
narrow range limits operational flexibility during ore processing.

Preventing snow or ice accumulations on a filtered tailings stack is a challenge in climates with cold,
wet winters like New Brunswick. Adequate contingencies need to be provided for operations since
placement of the tailings may be precluded by snow and ice on the surface of the stack, or by freezing
of the tailings prior to placement:

e Wind-blown dust, and thus potential environmental effects, can worsen in winter months as
freeze-drying and other frost processes can loosen the tailings.

o Wet months may cause problems as moisture addition can result in rapid degradation of surface
