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EXECUTIVE SUMMARY 

The Guidelines for the Preparation of an Environmental Impact Statement Pursuant to the Canadian 
Environmental Assessment Act for the Hammond Reef Gold Project, issued by the Canadian Environmental 
Assessment Agency (CEAA), and the Hammond Reef Gold Project Individual Environmental Assessment Terms 
of Reference, developed by the Osisko Mining Corporation (predecessor to Canadian Malartic Corporation) 
following guidance provided by the Ontario Ministry of Environment and Climate Change (MOECC) and in 
consultation with the MOECC Environmental Approvals Brach (EAB) require that the Environmental Impact 
Statement/Environmental Assessment (EIS/EA) for the Hammond Reef Gold Project (the Project) include an 
analysis of alternatives to the Project and alternative means of carrying out the Project that are technically and 
economically feasible, including an analysis of the potential environment effects of the identified alternatives.  

In accordance with requirements of the above referenced EIS Guidelines and Terms of Reference, the EIS/EA for 
the Project included a detailed assessment of alternatives. The assessment was initially presented in the Version 
2 Alternatives Assessment Technical Supporting Document (TSD) and summarized in Chapter 4 of the Version 2 
EIS/EA. Subsequent to the submission of the Version 2 EIS/EA, supplemental information was prepared in 
response to comments received for the joint Federal/Provincial Government Review Team (GRT). At the request 
of the GRT, all documentation related to the alternatives assessment has been combined into this document 
package. A summary of the development of the alternatives assessment together with a description of each 
component is provided below. 

This Version 3 Alternatives Assessment TSD document package include the following components: 

1. Alternatives Assessment TSD (Version 2)

The Version 2 Alternatives Assessment TSD includes a detailed assessment of alternatives to the Project and 
alternatives means of carrying out the Project. An assessment was performed for all project components for which 
more than a single feasible alternative was identified. An assessment of alternatives was provided for the following 
project components: 

 Ore processing method; 

 Sewage Treatment Technology; 

 Sewage Treatment Facility Location; 

 Effluent Discharge Location; 

 Access Road Alignment; 

 Transmission Line Alignment; 

 Worker Accommodation; 

 Tailings Deposition Technology; 

 Tailings Disposal Location;  

 Waste Rock Disposal Location. 

The assessment of alternatives for tailings and waste rock disposal was performed following Environment 
Canada’s Guidelines for the Assessment of Alternatives for Mine Waste Disposal (Environment Canada 2011).  

The Version 1 Alternatives Assessment TSD was first submitted to the GRT in draft for comment in February 2013. 
It was subsequently revised in response to comments from the GRT and submitted as Version 2 in 
December 2013. 
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2. Assessment of Alternative Camp Locations

The Version 2 Alternatives Assessment TSD only considered on-site and off-site alternatives for worker 
accommodation. Alternative locations for on-site worker accommodation were not assessed because the site of 
the current exploration camp was assumed to be preferred because the site has been largely cleared and access 
already exists. The Ministry of Natural Resources and Forestry (MNRF) and the MOECC indicated that the 
assumed camp location was too close to Sawbill Bay and that an assessment of alternative locations should be 
completed. In response, CMC provided a supplemental assessment of alternative camp locations and a new 
location, to the north of the access road and west of the Tailing Management Facility (TMF), was selected as the 
preferred location for the accommodation camp. Relocation of the camp was considered to be a minor change to 
the Project description presented in the EIS/EA that did not result in new impacts or increase the impacts predicted 
in the EIS/EA.  

3. Comprehensive Alternatives Assessment Tables for the Construction, Operations and
Closure Phases

As part of the combined Federal and Provincial EIS/EA Report review process, the MOECC requested that 
additional information be provided with respect to various project alternatives methods for construction, operation 
and closure / post-closure. In addition, the MNRF requested that the assessment include more comparison 
indicators and that it be provided following a tabular approach citing an alternatives assessment prepared for 
another mining project in Ontario as an example. In response, the alternatives assessment was expanded to 
include comprehensive comparison tables for the construction, operation and closure phases. The comprehensive 
tabular assessment was competed and submitted in draft November 2016 and subsequently revised in response 
to review comments from the GRT. The result of this supplemental assessment do not change the selection of 
any of the preferred means on carrying out the project. Therefore, this assessment is provided as supplemental, 
supporting information.  

4. Supplemental Assessment of Access Road and Transmission Line Routing Alternatives

As part of the combined Federal and Provincial EIS / EA Report review process, the MNRF indicated that the level 
of detail provided in the assessment of access road and transmission line routing alternatives was unlikely to be 
sufficient to meet the MNRF permitting information requirements, and requested that a stand-alone supplemental 
assessment of road and transmission line routing alternatives be prepared. In response, CMC provided the 
requested supplemental information in draft in November 2016 and was subsequently revised in response to GRT 
comments. The supplemental stand-alone assessment of road and transmission line routing alternatives included 
the following additions: 

 Further details on the transmission line steel tower placements and construction; 

 A commitment to undertake further Species at Risk (SAR) baseline studies along the preferred routings prior 
to construction and an acknowledgment that ROW refinements may be required at the permitting stage in 
response to SAR study findings;  

 Details of construction access; and 

 Improved quantification of habitat loss associated with access road and transmission line ROWs. 
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The results of the stand-alone assessment of road and transmission line routing alternatives do not change the 
selection of any of the preferred routing alternatives. Therefore, this assessment is provided as supplemental, 
supporting information. 
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Version 1 of the Alternatives Assessment Technical Support Document (TSD) has been significantly revised 
since published on February 15, 2013 as part of Osisko Hammond Reef Gold’s (OHRG) Draft Environmental 
Impact Statement/Environmental Assessment (EIS/EA) Report.   

The Draft EIS/EA Report underwent a seven-week public review comment period after which, on April 5, 2013 
OHRG received comments from the public, Aboriginal groups and the Government Review Team (GRT) seeking 
clarification and requesting new information. 

Approximately 35 comments regarding the Alternatives Assessment TSD and the alternatives assessment 
component of the EIS/EA Report were received from the GRT.   Written responses were prepared for each 
comment and are provided in Appendix 1.IV of the EIS/EA Report. 

The alternatives assessment chapter of the EIS/EA Report (Chapter 4) has been revised and updated and the 
Alternatives Assessment TSD has been significantly revised based on comments received.  The following 
provides a summary of the changes incorporated into this revised TSD. 

Assessment of Alternative Means 

On May 27, 2013 Osisko met with MOE EAB, CEAA and MNDM to discuss comments on the Alternatives 
Assessment.  Most of the comments received from the GRT were related to the assessment of ‘alternatives 
means’ (e.g., ore processing method, access road alignment, effluent discharge location, work 
accommodation, etc.).  The comments requested a more detailed, organized and consistent assessment be 
provided for each alternative mean that is linked to the VECs and that consideration be given to the different 
project phases.  The Alternatives Assessment TSD has been revised to address these comments. 

Assessment of Mine Waste Alternatives 

On July 23, 2013, Osisko met with the GRT to discuss the assessment of mine waste alternatives.  At the 
meeting, Environment Canada provided suggestions for augmenting the sub-accounts and indicators used in 
the assessment and agreed to review and comment on a revised list.  Subsequently, Osisko developed and 
issued a revised list of sub-accounts and indicators for use in the multiple accounts analysis of the Mine Waste 
Alternatives Assessment document.  The revised indicator lists were developed based on the following: 

 Records of consultation with Aboriginal groups, the Public and the GRT 

 Comments and suggestions provided by the GRT; 

 Example Mine Waste Alternative Assessment reports provided by Environment Canada: including the New 
Prosperity Project, the Meliadine Project, the Meadowbank Mine and the KSM Project. 

Environment Canada reviewed the revised list and noted that the additional sub-accounts and indicators that are 
being proposed would enhance and improve the Alternatives Assessment document.  Environment Canada also 
provided suggested additional indicators that were considered in the revised assessment.  A summary of the key 
changes incorporated into the Mine Waste Alternatives Assessment is provided below: 

 A clear description of the pre-screening of sites for consideration is provided including definition of 
screening criteria; 

 Definitions of indicators and metrics used for evaluation are provided; 
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 A more thorough evaluation of alternatives through an expanded list of sub-accounts and indicators has 
been undertaken; 

 Non-distinguishing indicators have been identified and the rationale for not including them in the multiple 
accounts analysis is provided; and 

 A summary of key concerns raised during consultation and an explanation of how they are captured in the 
multiple accounts analysis is provided. 

The revision provides a more comprehensive evaluation that better depicts the extensive engineering and 
consultation efforts undertaken by Osisko to select the most suitable alternatives for the Hammond Reef Project. 
Based on recommendations from EC, the revised Mine Waste Alternatives Assessment has been provided as a 
stand-alone report in Appendix 4.I of the Alternatives Assessment TSD. 
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1.0 INTRODUCTION 
Osisko Hammond Reef Gold Ltd. (OHRG) proposes the development of an open pit gold mine in northwestern 
Ontario, herein referred to as the Hammond Reef Gold Project (Project).  This Technical Support Document 
(TSD) is one of a series of reports in support of the Project’s Environmental Impact Statement/Environmental 
Assessment Report (EIS/EA Report).   

The following reports have been prepared to support the EIS/EA Report:   

 Atmospheric Environment TSD.   

 Geochemistry, Geology and Soil TSD.   

 Hydrogeology TSD.   

 Hydrology TSD.   

 Lake Water Quality TSD.   

 Site Water Quality TSD.   

 Water and Sediment Quality TSD.   

 Aquatic Environment TSD.   

 Terrestrial Ecology TSD.   

 Aboriginal Interests TSD.   

 Cultural Heritage Resources TSD.   

 Socio-economic Environment TSD.   

 Human Health and Ecological Risk Assessment TSD.   

 Alternatives Assessment Report. 

 Conceptual Closure and Rehabilitation Plan.   

The EIS/EA Report will summarize the findings of this Alternatives Assessment Report and of the above-listed 
supporting reports.   

 

1.1 Purpose and Scope 
The purpose of this report is to fulfill the assessment scope outlined in the Project’s Terms of Reference (ToR) 
approved by the Ontario Minister of the Environment (July 2012), and in the Environmental Impact Statement 
Guidelines (EIS Guidelines) published by the Canadian Environmental Assessment Agency (CEA Agency) 
(December 2011).   
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As part of the environmental assessment process, the ToR and EIS Guidelines require the assessment of 
alternatives to the Project, alternative means of carrying out the Project and mine waste disposal alternatives for 
the Project.   

The alternatives were selected through professional experience and consultation with Project stakeholders, 
including Regulatory Agencies, the public and Aboriginal communities (OHRG 2012).  The screening criteria 
considered potential environmental effects, social acceptability, engineering feasibility and cost.  This report 
includes but is not limited to the acceptable alternatives carried forward from the ToR.  Alternatives further 
identified during the development of the Project are also assessed.   

This report is structured as follows:   

 Section 1 provides an overview of the purpose and scope of the report, and an overview of the Project.   

 Section 2 outlines the methods for undertaking the alternatives assessment.   

 Section 3 assesses alternative means (excluding the mine waste disposal alternative means) of carrying 
out the Project 

 Section 4 assesses the mine waste disposal alternative means of carrying out the Project.   

 Section 5 summarizes the conclusions of this report.   

 

1.2 Project Justification 
1.2.1 Purpose of the Project 

The purpose of the Project is to extract gold ore for processing at an ore processing facility and to produce gold 
for sale to manufacturers worldwide in a manner that returns an economic benefit for OHRG.   

1.2.2 Need for the Project 

The need for the Project derives from a strong global demand for gold and the need for local economic 
development.  Historically high gold prices present an opportunity for OHRG to supply the gold in the 
Hammond Reef deposit to the world market.   

In addition, the Project has strong support from the municipal government, as the economic benefits of the 
Project to the local community are much anticipated.  The Town of Atikokan has passed a resolution in support 
of the Project citing the recent closure of the two major employers, Atikokan Forest Products and Fibra Tech, 
as creating a great need for economic development in the area (OHRG 2012).  The resolution urged regulators, 
consultants and OHRG to move forward with the permitting process as quickly as possible for the benefit of the 
community.   
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1.3 Project Overview 
1.3.1 Project Location and Setting 

The Project is located within the Thunder Bay Mining District in Northwestern Ontario, approximately 170 km 
west of Thunder Bay and 23 km northeast of the Town of Atikokan (Figure 1-1).   

Access to the Hammond Reef property is presently via two routes: the Premier Lake Road, a gravel road that 
intersects Highway 623 near Sapawe and the Hardtack-Sawbill Road, a gravel road that intersects Highway 622 
northwest of the Town of Atikokan.  The exploration camp is located at the northern end of Sawbill Bay 
in Upper Marmion Reservoir.  The property is also accessible by water from the southwest end of the 
Marmion Reservoir at its access point from Highway 622.  The existing Hardtack-Sawbill road located to the 
north of Finlayson Lake has been upgraded to provide an improved and more direct linkage to the Project Site in 
support of the expanded exploration program.   

The Hammond Reef deposit is located mainly on a peninsula of land extending into the north end of the 
Upper Marmion Reservoir.  The peninsula containing the deposit is surrounded by the Marmion Reservoir on 
three sides with Sawbill Bay to the northwest and Lynxhead Bay to the southeast.  The property also contains a 
number of smaller lakes.  Mitta Lake is a small, steep-sided waterbody located atop mineralized zones of the 
deposit.  Due to its location, the proposed open pits (east pit and west pit) will encompass Mitta Lake.   

The Project is located in a typical boreal climate region, which is characterized by long, usually very cold winters, 
and short, cool to mild summers.  The annual temperature average is 1.6°C for Atikokan with a seasonal 
maximum of 16.2°C (average) for summer and a minimum of minus 15.4°C (average) for winter.  Temperatures 
lower than minus 37°C have been recorded during the fall and winter.  The annual normal total for precipitation 
is 788 mm (568 mm of rainfall and 220 mm of snowfall) for Atikokan with a seasonal maximum of 299 mm for the 
summer period.   

Chapter 5 of the EIS/EA Report provides a detailed description of the Project.   
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1.3.2 Project Components 

The Project consists of the following eight main components: 

 Mine, including two open pits (i.e., east pit and west pit).   

 Waste Rock Management Facility.   

 Ore Processing Facility.   

 Tailings Management Facility.   

 Support and Ancillary Infrastructure including an accommodation camp.   

 Water Management System.   

 Linear Infrastructure.   

 Borrow Sites.   

A detailed description of the Project components is provided in Chapter 5 of the EIS/EA Report. 

1.3.3 Project Phases 

The Project comprises four phases as following: 

 Construction (2.5 years).   

 Operations (11 years).   

 Closure (2 years).   

 Post-closure (10 years).   

A detailed description of each Project phase is provided in Chapter 5 of the EIS/EA Report.   
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2.0 ALTERNATIVES ASSESSMENT METHOD 
“Alternative means” are the various technically and economically feasible ways the Project can be implemented 
or carried out (CEA Agency 1998).  As outlined in the EIS Guidelines for the Project, the Project’s environmental 
assessment shall identify and describe alternative means of carrying out the Project, and assess the 
environmental effects of any such means (CEA Agency 2011).   

In the provincial environmental assessment context “alternative means” are referred to as “alternative methods” 
for the Project.  Alternative means or methods can include consideration of alternative technologies, alternative 
methods of applying specific technologies, alternative sites for a proposed undertaking, alternative design 
methods, and alternative methods of operating any facilities associated with a proposed undertaking 
(MOE 2009).   

As it is neither practicable nor necessary to evaluate alternative means for every aspect of the Project, 
this report focuses on assessing alternative means for those aspects of the Project that have the greatest 
potential for adverse environmental effects.   

This section addresses the alternatives assessment of Project components that are not associated with the 
disposal of mine wastes.  The assessment of alternatives for the disposal of mine wastes (e.g., waste rock, 
tailings) is addressed in Section 4 of this report. 

 

2.1 Preliminary Screening of Alternatives Means 
A preliminary screening of alternative means of carrying out the Project was included in the Project’s ToR, 
approved by the Ontario Minister of the Environment (July 2012).  Project aspects for which two or more feasible 
alternatives were identified in the ToR have been carried forward for assessment in this report.   

The only substantive change to the Project, which is not reflected in the Project Description or the ToR, is the 
inclusion of an on-site accommodation camp for workers.  This alternative was initially scoped out of the Project 
design, however as the Project planning advanced it was necessary to include it as an alternative to ensure the 
Project remained feasible.  A fibre optic line and auxiliary power line were also added at the advanced planning 
stage but are not considered substantive because they utilize existing rights-of-way or will utilize the same cable 
support structures as the proposed project transmission line, resulting in no additional biophysical or 
socio-economic impacts. 

The need to consider an on-site accommodation camp as an additional alternative method of carrying out the 
Project was determined based on detailed planning, consultation, and baseline studies.  Detailed planning for 
the Project clarified the total anticipated workforce, length of the commute and duration of the Project.  
Consultation activities, including engagement with Aboriginal communities confirmed that employment 
is important and that many community members live two or more hours from the Project Site.  Socio-economic 
baseline studies confirmed the demographics of the local population, including age distribution and education 
levels.  The conclusion from the detailed planning, consultation and baseline studies was that an on-site 
accommodation camp would be required to ensure the Project remained feasible. 

Upon reaching the decision to include an on-site accommodation camp as an alternative means of carrying out 
the Project, the government, public and Aboriginal stakeholders were informed of this change. 
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The following provides a summary of consultation activities that included information about the onsite worker 
accommodation camp: 

 Presentation to Atikokan Mayor and Council – July 30, 2012. 

 Presentation to the Metis Nation of Ontario – August 3, 2012. 

 Community News Brief – August 13, 2012. 

 Consultation Update meeting with provincial and federal government leads – August 14, 2012. 

 Community Open House – August 18, 2012. 

 Presentation to Fort Frances Chiefs Secretariat – September 17, 2012. 

 Letter to the CEA Agency – September 20, 2012. 

 Letter to the Ontario Ministry of the Environment (MOE) Environmental Approvals Branch – 
September 20, 2012. 

 Letter from CEA Agency to Aboriginal communities – October 26, 2012. 

 Alternatives Assessment Workshop (provincial and federal government) – November 20, 2012.  

Both options of an on-site accommodation camp and off-site accommodation are being re-considered and 
evaluated.  The details of the on-site worker accommodation camp alternative are further discussed in 
Section 3.8. 

For some components of the Project a single feasible alternative was identified.  These Project components 
have become part of the Project design and are therefore not assessed further in this report.  The components 
with a single feasible alternative are summarized below and described in detail in Chapter 5 of the 
EIS/EA Report.   

 Mine development: The only feasible mine development option is open pit development, including the 
draining of Mitta Lake.  Once Mitta Lake is drained, the ore body will be accessed through open pit 
methods including two open pits (i.e., east pit and west pit).   

 Explosive storage siting: The supply of explosives will be carried out under a contractor‐provided service 
for delivery of explosives to each blast hole.  The contractor will maintain an explosives factory on‐site and 
will supply all infrastructure and vehicles required to deliver the explosive product to the hole.  
The explosives contractor will be required to supply the magazine(s) for storage of initiation and detonation 
consumables and to maintain the supply for operations.  All temporary storage facilities will be constructed 
to meet Natural Resources Canada’s requirements under the Explosives Act.  A graded area for the 
explosives contractor to locate the magazine(s) will be located on‐site as per requirements of the 
explosives licence, and the contractor will be responsible for the installation of the initiation system and 
detonating devices at the blast site and firing.  Handling of explosives is legislated and methods will be 
required to meet regulations.   
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 Chemical and fuel storage siting: The mining and processing operation will consume cyanide, reagent 
chemicals, liquids and fuels including diesel, gasoline, lubricating and waste oil, antifreeze/glycol and 
propane, as required for heavy equipment operation, heating, back‐up power generation, and small 
vehicles.  Chemicals and fuels will be brought to site by trucks.  There will be a number of storage areas in 
the Project Site.  Separate storage sites for petroleum and other chemical and reagents will be required for 
the Project and will be constructed according to the Technical Standards and Safety Act (2000).   

 Office and support facilities siting: The main site will include administration offices, the processing plant 
and truck shop.   Ancillary structures including administration, warehousing and storage buildings will 
constructed adjacent to the processing plant.  Communication links to site will be by satellite and fibre optic 
technology, with on-site communications by cell phone and radio as required.  These infrastructure 
locations are selected to minimize the footprint and to be located close to the pit/processing plant.   

 Auxiliary power line alignment:  An initial screening of alternatives for the auxiliary line route found that 
only one route is feasible.  The selected route for the auxiliary power line follows an existing right of way.  
The purpose of the auxiliary line is to bring power from the existing provincial grid to the new substation, in 
order to allow the instrumentation within the substation to operate.   

 Fibre optic line alignment: The fibre optic line was not contemplated at the time of the ToR and has since 
been added to the Project.  A fibre optic line will be required to provide telephone and internet services to 
Project administration offices.  Satellite technology has been proven to be somewhat ineffective for 
communication at the exploration site.  Although communication using cell phones and satellite technology 
will still be used to some extent, it has been determined that the bandwidth is not sufficient and a more 
reliable communication, such as a fibre optic line, needs to be in place during Project operations.  The 
alignment will follow the auxiliary transmission line along Highway 622 to the proposed substation, and then 
use the same corridor and support structures as the selected alternative for the Project transmission line. 
As described below in Section 3.7, the preferred project transmission line alignment will follow 
Hardtack/Sawbill Road and cross Sawbill Bay.  By using the same cable support structures as the project 
transmission line, there are no additional biophysical or socio-economic impacts associated with the fibre 
optic line, and material and installation costs are minimized.  Alternatives were therefore not considered.  
The total length of the fibre optic line is 29 km.   

 Hazardous waste management: Hazardous waste will be stored on-site in sealed containers in lined, 
bermed areas for shipment off site to licensed facilities.  Hazardous waste storage facilities will comply with 
the MOE’s Guidelines for Environmental Protection Measures at Chemical Waste Storage Facilities.   
Transporters of hazardous materials are required to be trained and registered according to the federal 
Transportation of Dangerous Goods Regulation. 

 Water sourcing: Fresh water will be required for ore processing and domestic use.  The processing plant 
will require an estimate of 34,000 m3/d of water.  Fresh water requirements based on processing plant 
make‐up needs are estimated to be 17,000 m3/d.  Fresh water will also be needed for potable water uses, 
gland water and reagent make-up water.  Upper Marmion Reservoir is adjacent to the Project and is 
technically and economically feasible as a water source.   
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 Water recycling: Recycled water will be used as much as possible.  To the extent practicable, water 
required by the processing plant will be provided through recycling and re-use of process water, mine water 
and reclamation of tailings water.  Use of fresh water will be required for certain applications in the 
processing plant, and this fresh water will be obtained from an intake from Upper Marmion Reservoir.   

 Tailings Pipeline Alignment: Selection of pipeline alignment is directly linked to the selected Tailings 
Management Facility (TMF) location as described in Appendix 4.I Mine Waste Disposal 
Alternatives Assessment of the Alternative Assessment Report. Additionally, the pipeline alignment was 
designed as the shortest distance between the processing plant and the preferred TMF location without 
interfering with mine infrastructure, following the upgraded mine site road and avoiding fish habitat to the 
extent possible.  The tailings pipeline will be constructed above ground with drainage points and spill 
containment areas located at topographical lows. The tailings pipeline will be protected on either side by 
berms that would direct any potential spillage to constructed containment areas. 

 Organic and solid waste management:  Non-hazardous waste will be generated at the accommodation 
camp and the Mine and will be disposed of in a regulated landfill.  The results of the preliminary screening 
process described in the ToR identified off-site disposal as the only available alternative being considered 
for managing organic and solid waste. The current landfill servicing Atikokan will reach its maximum 
capacity in approximately 5 years. The Town is looking for an industry partner to assist with the 
construction of a new landfill. The process of obtaining permits for the landfill has already been initiated by 
the Town of Atikokan. Partnering with the Town of Atikokan to develop a new landfill is the most reasonable 
option to manage non-hazardous waste generated from the Project operations. This alternative is in the 
best interest for both the Town of Atikokan and OHRG. Collaborating and sharing responsibilities and 
funding associated with constructing a landfill fosters a mutually beneficial partnership between the 
municipality and corporation.  The storage, handling, transportation and final disposal of waste are subject 
to Ontario Regulation 347 – General Waste Management.   

 Low-grade ore stockpile siting: Stockpiling of ore is necessary to allow for constant feed rates to the Ore 
Processing Facility. The Ore Processing Facility for the Project will require a temporary crushed low-grade 
ore stockpile. The low-grade ore stockpile will be temporary in nature, as the economic ore will be 
processed before the Project is decommissioned.  There were no alternative ore stockpile locations 
reflected in the ToR.  The results of the preliminary screening process indicated that the location of the low-
grade ore stockpile would be dictated by the final location of the Ore Processing Facility.  In OHRG’s April 
2011 Project Description there were two low-grade ore stockpiles shown and described, the locations of 
which were based on the processing plant and pit layout that was contemplated at that time.  However, 
since then there have been revisions and modifications to the site layout.  Given the final location of the 
Ore Processing Facility within the current site layout (Figure 2-1), there is only one available alternative for 
the location of the low-grade ore stockpile. The location chosen was based on the proximity to the open pits 
and processing plant to minimize haul distances, reduce fuel consumption, minimize effects on the 
environment and not interfere with other mine site infrastructure.  Therefore, no additional alternative 
locations have been identified. The low-grade ore stockpile site is located approximately 715 m southwest 
of the east pit, and about 1.1 km southeast of the Ore Processing Facility.  The storage capacity of this site 
over the life of mine is estimated at 21 Mt (million tonnes), with a footprint of 0.22 km2. This stockpile 
location does not affect any waterbodies, and it is in the most economical location with regard to 
transporting ore from the open pits to the stockpile, and from the stockpile to the Ore Processing Facility.
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2.2 Assessment of Alternative Means  
The approach to assess the alternative means of carrying out the Project consisted of the following steps: 

1) List potentially available alternatives.   

2) Screen potentially available alternatives against selected criteria to determine feasible alternatives.   

3) If more than one alternative is deemed feasible, the feasible alternatives are advanced for comparative 
evaluation.   

4) Select the preferred alternative.   

The alternatives assessment approach was designed to meet the requirements of the provincial environmental 
assessment process, whereby the Project is defined through an evaluation and selection of preferred 
alternatives.  The defined Project is then described in detail and assessed for potential effects in the 
EIS/EA Report.  The assessment approach is depicted in Figure 2-2.   

The alternatives assessment is carried out using a bounding scenario approach.  A bounding scenario approach 
considers the potential effects of a project component during each phase of the Project (i.e., construction, 
operations, closure and post-closure) and selects the phase which has the highest potential for effects as the 
basis for comparing the alternatives.  The alternatives assessment therefore does not fully evaluate each project 
component during each phase of the Project, but instead selects the phase which represents the ‘worst case’ in 
terms of the selected evaluation criteria for comparison of the alternatives.  
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Figure 2-2: Assessment Approach for Alternative Means of Carrying Out the Project  
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2.2.1 Potentially Available Alternatives 

The first step of the alternatives assessment is to list potentially available alternatives.  Reasonable alternatives 
that could potentially meet the Project needs are identified.  Potentially available alternatives include the 
alternatives carried forward from the ToR preliminary screening process and additional alternatives identified 
through subsequent advancement of site planning and mine planning work.  The Project components, 
their bounding scenarios and the alternative means carried forward into the environmental assessment process 
are shown in Table 2-1.   

Table 2-1: Alternatives Means of Carrying Out the Project Assessed for the Hammond Reef Gold 
Project 

Project Component Project Aspect Bounding Scenario Alternative Means Assessed 

Ore Processing 
Facility 

Ore Processing 
Method 

Operations Use of a cyanide destruction circuit 

Natural degradation of cyanide 

Power Supply Transmission Line 
Alignment 

Construction Transmission line along 
Hardtack/Sawbill Road 
Transmission line along Raft Lake 
Road 
Transmission line along 
Hardtack/Sawbill Road and crossing 
Sawbill Bay 

Sewage Treatment 
Facility 

Site Location Operations One centrally-located facility 

Dedicated facilities for the camp and 
the Mine 

Sewage Treatment 
Technology 

Operations Septic tank and tile field 

Package sewage treatment plant 

Water Management Water Discharge 
Location 

Operations Underwater pipeline with discharge 
to Lynxhead Narrows 
Overland pipeline with discharge to 
Lynxhead Bay 
Overland pipeline to the northwest 
with discharge into the central 
portion of Sawbill Bay 
Overland pipeline to the south with 
discharge to the south end of 
Sawbill Bay 

Access Road Access Road 
Alignment 

Construction Hardtack/Sawbill Road 
Raft Lake Road 

Office and Support 
Facilities 

Worker 
Accommodation 

Operations On-site Accommodation Camp 

Off-site Accommodations 
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2.2.2 Screening of Potentially Available Alternatives 

The second step of the alternatives assessment is to carry out a screening of potentially available alternatives.  
The available alternatives are screened against preliminary criteria to eliminate options that are clearly less 
desirable than others in terms of potential environmental effects or technical, economic and social 
considerations.  The screening consists of the following activities:   

 Prepare a brief description of each alternative mean, their bounding scenario, their advantages and 
disadvantages, and predict what potential effects could occur if the alternative mean were implemented.   

 Apply screening criteria to determine which alternatives are reasonable, feasible and practical.   

 Identify feasible alternatives for comparative evaluation. 

The result of the screening is either the identification of one alternative (i.e., the preferred alternative), or a 
number of viable alternatives that meet the screening criteria and are advanced for a comparative evaluation 
using environmental, technical, economic and social criteria.  If only one alternative is considered feasible, it is 
advanced for consideration in the EIS/EA Report as the preferred alternative for that Project component, and the 
assessment is considered to be complete.   

2.2.2.1 Screening Criteria 

Screening criteria used in this alternatives assessment are adapted from Ontario Ministry of the Environment’s 
Code of Practice: Preparing and Reviewing Terms of Reference for Environmental Assessments in Ontario 
(MOE 2009).  The screening assessment consists of answering the following screening criteria:   

 Does the alternative provide a viable solution to the problem or opportunity to be addressed?   

 Does the alternative use proven technologies, and is it technically feasible?   

 Is the alternative consistent with federal/provincial government priority initiatives?   

 Can the alternative be carried out without significant effects to important environmental receptors?  

 Is the alternative practical, financially realistic and economically viable?   

 Is the alternative within OHRG’s ability to implement? 

 Can the alternative be implemented within the Project Site?   

 Is the alternative appropriate to the Proponent?   

 Is the alternative able to meet the purpose of the Canadian Environmental Assessment Act (CEAA)/ 
Environmental Assessment Act (EAA)?   

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



ALTERNATIVES ASSESSMENT REPORT 
VERSION 2 

 

 

December 2013 
Project No. 13-1118-0010 
Hammond Reef Gold Project 17 

 

2.2.3 Comparative Evaluation of Proposed Alternatives 

The third step of the alternatives assessment is to carry out a comparative evaluation of proposed alternatives.  
If more than one feasible alternative is identified by the screening process, a comparative evaluation of 
the alternatives is completed to identify the preferred alternative.  The comparative evaluation consists of the 
following activities:   

 Collect information necessary to predict the potential effects of the proposed alternatives.   

 Compare the potential effects of the alternatives against environmental, technical, economic and social 
criteria.   

2.2.3.1 Evaluation Criteria 

The alternative means were evaluated against the environmental, technical, economic and social criteria 
described below.  The environmental and social criteria are directly tied to the Valued Ecosystem Components 
selected for the environmental assessment, as detailed in Chapter 2 of the EIS/EA Report.  

Environmental Criteria 

The following sub-indicators were considered in the evaluation of potential environmental effects: 

 Water Quality: Potential effects on surface water quality. 

 Terrestrial Ecology: Potential loss of wetlands, forest cover and terrestrial habitat for species at risk, 
furbearers, upland breeding birds, moose and wild rice. 

 Aquatic Biology: Potential loss of aquatic habitat in Upper Marmion Reservoir, Lizard Lake and other 
fish-bearing water bodies.  Species considered include Walleye, Smallmouth Bass, Northern Pike and 
small bodied forage fish.  

 Hydrology:  Potential changes in surface water flows and levels and effects on surface water navigability.  

 Hydrogeology: Potential effects on groundwater levels and water quality.  

 Air Quality: Potential changes in ambient air quality due to emissions from stationary and mobile 
equipment and the ore processing facility.  

Technical Criteria 

The technical evaluation considered constructability, operability, construction risk and closure. 

Economic Criteria 

The economic evaluation considered total project costs including capital costs, operating cost and closure costs. 

Social Criteria 

The social evaluation considered cultural heritage, services and infrastructure, land use, local resources and 
potential benefits to the local population and economy.  
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2.2.4 Selection of Preferred Alternative 

The final step in the alternatives assessment is to select the preferred alternative.  Following the comparative 
evaluation (or the screening process if only one viable alternative is identified), the preferred alternative is 
selected and is included in the Project description and advanced for consideration in the EIS/EA Report.    
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3.0 ASSESSMENT OF ALTERNATIVES  

3.1 Alternatives to the Project 
The “alternatives to the Project” are the functionally different ways to meet the Project need and achieve 
the Project purpose (CEA Agency 1998).  The purpose of the Project is to produce gold for sale worldwide.  
As this purpose can only be accomplished by mining and processing gold ore, the only feasible alternative to 
proceeding with the Project is the Do Nothing Alternative. 

3.1.1 Potentially Available Alternatives 

3.1.1.1 Alternative 1 – Proceeding with the Project 

Proceeding with the Project would have both positive and negative effects on the biophysical and 
socio-economic environment.  Most biophysical effects would be restricted to the Project Site, 
while socio-economic effects may extend to a regional level.   

Potential negative biophysical effects would include loss of fish-frequented habitat (i.e., Mitta Lake and 
TMF footprint), changes in water quality due to discharge of treated water from Project operations, nuisance 
effects such as increased noise and vibration from blasting, permanent landscape alteration, soil erosion and 
soil compacting in the Project footprint, and loss of vegetation, wetlands and streams in the Project footprint.  
Most of these effects would be considerably reduced once mitigation measures are applied.   

Potential negative socio-economic effects would include increased risk of vehicular accidents in the access road 
(Hardtack/Sawbill), loss or damage to cultural resources, loss of fish habitat and of recreational fishing areas, 
and strain on community services and infrastructure due to increase in population (i.e., introduction of Project 
workers from outside of the Atikokan community).  Appropriate mitigation measures considered in the 
EIS/EA Report include measures to address these potential effects.   

Potential positive effects of the Project include: job creation, increased household and individual incomes, 
improved purchasing power, and improved access to training opportunities.  The Project would contribute to the 
development of new business opportunities and economic growth in the Town of Atikokan and neighbouring 
communities, through the purchasing of goods and services during the Project’s life cycle. 

The Project would also lead to infrastructure enhancements beneficial to the community including upgrades to 
the access road and construction of a new landfill. The upgraded access road (Hardtack/Sawbill) would remain a 
public road during and after the Project’s life cycle.  The upgraded access road (Hardtack/Sawbill) would 
improve travel time and access to recreational areas in the vicinity of the Project Site.  Collaborating and sharing 
responsibilities and funding associated with constructing a landfill will foster a mutually beneficial partnership 
between the municipality and Osisko. 

The Mine and Ore Processing Facility will require approximately 100 MW of power to be supplied via a new 
230 kV project transmission line, feeding a main substation in the Project Site.  The Project’s purchase of 
electricity would result in increased revenue for Hydro One (i.e., the electricity provider), during the Project’s 
phases.   

The Project would also help collect valuable environmental data on the Project Site and surrounding area 
through its monitoring programs.   
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3.1.1.2 Alternative 2 – Do Nothing Alternative 

The Do Nothing Alternative is the benchmark against which the consequences of other alternatives to the 
Project can be measured.  The Do Nothing Alternative helps determine the extent to which other alternatives to 
the Project address the problem or opportunity represented by the Project.   

In the Do Nothing Alternative, the Project would not be executed.  None of the potential effects of the Project 
would occur and the existing conditions of the biophysical and socio-economic environment would remain 
unchanged.  The Do Nothing Alternative would result in a loss of opportunities for the Atikokan and neighbouring 
communities, as the predicted socio-economic benefits of the Project would not occur.   

3.1.2 Screening of Alternatives to the Project 

Table 3-1 presents the screening assessment results for the Alternatives to the Project. 

Table 3-1: Screening of Alternatives to the Project 

Screening Criteria Proceeding with the Project Do Nothing Alternative 

Does the alternative provide a viable 
solution to the problem or opportunity to be 
addressed? 

Yes No 

Does the alternative use proven 
technologies, and is it technically feasible? 

Yes No 

Is the alternative consistent with 
federal/provincial government priority 
initiatives? 

Yes Yes 

Can the alternative be carried out without 
significant effects to important 
environmental features? 

Yes  Yes 

Is the alternative practical, financially 
realistic and economically viable? 

Yes Yes 

Is the alternative within OHRG's ability to 
implement? 

Yes No 

Can the alternative be implemented within 
the Project Site? 

Yes Yes 

Is the alternative appropriate to the 
Proponent? 

Yes No 

Is the alternative able to meet the purpose 
of the Canadian Environmental 
Assessment Act (CEAA)/ Environmental 
Assessment Act (EAA)? 

Yes Yes 

Screening Results Selected as preferred 
alternative and advanced for 
assessment in the EIS/EA 
Report. 

Not considered a viable 
alternative due to inability to 
provide a solution to the 
opportunity.   
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3.1.3 Selection of Preferred Alternative to the Project 

The Project is not expected to have significant negative effects on the biophysical and socio-economic 
environment.  However, the potential positive socio-economic effects of the Project make it an attractive 
opportunity for the community of Atikokan, Aboriginal partners, and for neighbouring communities.  Therefore the 
preferred alternative is ‘Proceeding with the Project’.   

 

3.2 Ore Processing Method 
The Project will include the mining and processing of ore containing gold. Processing will be required to extract 
the gold from the mineral matrices, and refine the gold into gold bars (doré).  Ore processing follows a defined 
method including crushing, grinding, flotation, carbon‐in‐pulp gold recovery, gold elution, gold electro‐winning, 
smelting using an induction furnace, and tailings production.  Cyanide has been used to leach gold from ore 
since the 1890s; although with some ore bodies it is possible to use a different chemical or even a biological 
process.  

An off-site processing facility has been discounted as it would be uneconomical to transport low-grade ore to 
another processing facility and, in addition, the Town of Atikokan and surrounding Aboriginal communities prefer 
job opportunities to remain local.  Non-cyanide processing methods were considered in the ToR, but excluded 
from the alternatives assessment because these technologies do not produce adequate concentration grades 
and recovery, given the nature of the gold at this location. 

Two potentially available alternatives that involve cyanide have been identified as alternative ore processing 
methods.  These methods differ in the means through which cyanide concentrations are reduced after use.  
Cyanide concentrations can be decreased through cyanide destruction treatment or natural degradation.  
These alternatives are described below.   

The ore processing method will not have potential effects during construction and will have limited effect during 
closure and post-closure because cyanide is not being utilized during these project phases.  The use and 
method of cyanide depletion will have the greatest potential to affect on-site water quality and effluent discharge 
during the operations phase.  Therefore, the operations phase has been selected as the bounding scenario for 
the selection of ore processing methods. 

3.2.1 Potentially Available Ore Processing Methods  

3.2.1.1 Alternative 1 – Use of a Cyanide Destruction Circuit 

Gold extraction using cyanide leaching is the most common method for large scale mines.  A cyanide solution 
dissolves gold from host rocks and is later precipitated and collected.  The cyanide by-products generated from 
this process are highly toxic to wildlife.  Cyanide inhibits the function of a critical enzyme required in aerobic 
respiration processes.  Ore processing requires 0.09 kilograms of sodium cyanide per dry tonne of ore fed to the 
plant (OHRG 2012), which yields 2,000 dry tonnes per year of sodium cyanide being required for the leaching 
process. 

The cyanide destruction plant consists of reactor tanks, reagent mixing tanks, reagent holding tanks, reagent 
addition systems and agitators.  Pumping and dosing equipment are located inside the process plant, while the 
agitated reactor tanks are located outside.  
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The chemicals used as reagents in the cyanide destruction process are sulfur dioxide (in any of the available 
product forms) and peroxide.  Soluble copper from copper sulphate provides the catalyst to the cyanide 
destruction process reaction; dissociated metals are precipitated as hydroxides and strong cyanide complexes 
are precipitated as insoluble salts, predominantly in the presence of copper.   

The system consists of reactors with agitators, a copper sulphate addition system, a hydrogen peroxide addition 
system and a Liquid SO2 delivery system.  These systems include pumps, on-line analysis and control systems 
and other miscellaneous equipment.  The slurry pumped from the carbon in pulp tailing pumpbox is discharged 
in the reactor where the cyanide is destroyed.  The slurry is pumped from the reactor to the flotation tailings 
discharge box to feed the tailings thickener.  It is estimated that the cyanide destruction circuit will reduce 
cyanide concentrations in the tailings slurry to 5 ppm.  

3.2.1.2 Alternative 2 – Natural Degradation of Cyanide 

This alternative involves the same cyanide leaching method to extract gold from the ore as the previous 
alternative but uses the natural degradation cycle of cyanide, rather than adding subsequent chemicals 
(hydrogen peroxide and sulphur dioxide) to assist in the degradation process.  Without cyanide destruction, 
cyanide concentrations in the tailings slurry would be about 14 ppm.  This would further be reduced by natural 
degradation processes in the TMF reclaim pond.   

Natural degradation processes that remove cyanide include volatilization, oxidation, bio-degradation, 
photodecomposition and adsorption (attachment) onto the surfaces of solids.  Each mechanism is governed by 
variables such as pH, temperature and water chemistry.  Free cyanide in the form of hydrogen cyanide (HCN) 
has a high vapour pressure and readily evaporates (volatilizes).  Oxidation occurs when cyanide reacts with air 
and water to produce ammonia and bicarbonate.  Several species of bacteria degrade cyanide, and this process 
is known as biodegradation.  Photodecomposition occurs when ultraviolet radiation (sunlight) breaks down 
cyanide complexes.  To enhance natural degradation, shallow ponds with large surface areas are used.  
This provides greater contact with atmospheric carbon dioxide which lowers the pH.  This in turn increases the 
rate of conversion to HCN and hence volatilization.   

3.2.1.3 Screening of Ore Processing Method Alternatives 

Table 3-2 presents the screening assessment results for the ore processing method alternatives. 

Table 3-2: Screening of Alternatives for Ore Processing Method

Screening Criteria Processing using cyanide 
including a cyanide 
destruction circuit 

Processing using cyanide 
using natural degradation of 
cyanide 

Does the alternative provide a viable 
solution to the problem or opportunity to be 
addressed? 

Yes Yes 

Does the alternative use proven 
technologies, and is it technically feasible? 

Yes Yes 

Is the alternative consistent with 
federal/provincial government priority 
initiatives? 

Yes Yes 
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Screening Criteria Processing using cyanide 
including a cyanide 
destruction circuit 

Processing using cyanide 
using natural degradation of 
cyanide 

Can the alternative be carried out without 
significant effects to important 
environmental features? 

Yes, cyanide concentrations will 
be reduced to levels not 
harmful to the environment and 
surrounding ecosystems. 

No, higher cyanide 
concentrations will have 
adverse effects on biological 
receptors. 

Is the alternative practical, financially 
realistic and economically viable? 

Yes Yes, although a much larger 
reclaim pond area is required. 

Is the alternative within OHRG's ability to 
implement? 

Yes Yes 

Can the alternative be implemented within 
the Project Site? 

Yes Yes 

Is the alternative appropriate to the 
Proponent? 

Yes Yes 

Is the alternative able to meet the purpose 
of the Canadian Environmental 
Assessment Act (CEAA)/ Environmental 
Assessment Act (EAA)? 

Yes Yes 

Screening Results Selected as preferred 
alternative and advanced for 
assessment in the EIS/EA 
Report. 

Not considered a viable 
alternative due to potential 
adverse effects to biological 
receptors and economic 
consideration. 

 

3.2.1.4 Selection of Preferred Ore Processing Method 

The natural degradation alternative results in a much higher concentration of cyanide (14 ppm) in the tailings 
slurry and ultimately in the TMF compared to the cyanide destruction circuit alternative (5 ppm).  The higher 
cyanide concentrations resulting from natural degradation will have an increased potential to adversely affect 
the environment and biological receptors.  In addition, natural degradation requires a significantly larger reclaim 
pond area, and natural degradation is reduced significantly in the winter under ice cover.  The larger 
reclaim pond area will require a greater capital investment to construct and will increase the project footprint and 
associated terrestrial impact.  For these reasons, the natural degradation alternative is considered to clearly be 
a worse alternative compared to the use of a cyanide destruction circuit and has not been carried forward for 
further evaluation.   

A cyanide destruction circuit provides a more consistent and predictable solution to managing the cyanide 
concentrations in the slurry and is selected as the preferred alternative.  A cyanide destruction circuit reduces 
cyanide concentrations to levels much lower than any natural degradation process and significantly reduces the 
potential for negative impacts on ecosystems affected by cyanide compounds.  The proactive destruction of 
cyanide and the resulting reduced concentrations in the tailings slurry and reclaim water flows will present much 
less risk to the biophysical environment, and therefore is expected to be more readily acceptable to local 
stakeholders.  
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3.3 Sewage Treatment Technology 
The accommodation camp and Mine site will generate sewage that must be treated on-site prior to discharge.  
The preliminary screening process in the ToR concluded that transporting sewage off-site to an established 
sewage treatment plant is not economically feasible and will not be considered for further evaluation.  
Two common technologies, a traditional septic tank and tile bed system and a package sewage treatment plant, 
are investigated as available alternatives for the Project.   

The operations phase is selected as the bounding scenario for the assessment of sewage treatment technology 
alternatives because sewage generation is expected to be highest during the operations phase of the Project.  
During the construction, closure and post-closure phases, sewage generation is expected to be less and, 
therefore, the potential for environmental effect is considered to be reduced during these phases.  

3.3.1 Potentially Available Sewage Treatment Technology Alternatives 

3.3.1.1 Alternative 1 – Septic Tank and Tile Bed System 
A septic tank and tile bed system is the most conventional sewage treatment technology available.  
Some treatment occurs in the septic tank where the solids and scum are retained.  The tile bed system is a 
network of perforated pipes that distributes effluent from the septic tank to into granular media surrounding the 
pipe where aerobic treatment occurs in the surrounding soil and gravel bed.  

3.3.1.2 Alternative 2 – Package Sewage Treatment Plant 

A packaged wastewater treatment plant consists of pre-engineered and pre-fabricated components designed for 
treating wastewater using biological processes.  The system can be scaled to accommodate a variety of flow 
capacities and treated effluent discharge requirements. 

The system makes use of aeration and attached growth media technology to maintain aerobic conditions in a 
digestion chamber of the treatment plant, thus ensuring optimum conditions for the micro-organisms to multiply 
and digest the sewage.  The wastewater treatment system stimulates microorganisms that naturally grown in 
wastewater to form biomass colonies which can then be suspended in the liquid or attached to a growth media.  
By infusing air (oxygen) into the liquid, these microorganisms multiply at a more accelerated rate than would 
normally occur.  This process results in larger than normal populations of aerobe microorganisms, causing an 
increased amount of nutrients to be digested.  This is a continuous process for as long as the system is supplied 
with nutrients and oxygen.  In addition to rapid absorption of the nutrients, the increased biomass contributes to 
better breakdown of solids resulting in lower total suspended solids content. 
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3.3.2 Screening of Sewage Treatment Technology Alternatives 

Table 3-3 presents the screening assessment results for the sewage treatment technology alternatives. 

Table 3-3: Screening of Feasible Alternatives for Sewage Treatment Facility Siting 

Screening Criteria Sewage Treatment Facility 1 – 
Septic Tank and Tile Bed 

Sewage Treatment Facility 2 – 
Package Sewage Treatment 
Plant 

Does the alternative provide a viable 
solution to the problem or opportunity to 
be addressed? 

Yes Yes 

Does the alternative use proven 
technologies, and is it technically 
feasible? 

No. 
The size and overall area of the 
tile beds required is large and in 
most area the soil mantle is 
inadequate for a tile bed. 

Yes 

Is the alternative consistent with 
federal/provincial government priority 
initiatives? 

Yes Yes 

Can the alternative be carried out without 
significant effects to important 
environmental features? 

No. 
Vegetation clearing is 
necessary, and there is greater 
potential for adverse impact to 
groundwater and surface water 
quality. 

Yes 

Is the alternative practical, financially 
realistic and economically viable? 

No. 
The size of the system would 
require a large land area and 
decommissioning and removal of 
the system at closure would be 
onerous. 

Yes 

Is the alternative within OHRG's ability to 
implement? 

Yes Yes 

Can the alternative be implemented 
within the Project Site? 

Yes Yes 

Is the alternative appropriate to the 
Proponent? 

Yes Yes 

Is the alternative able to meet the 
purpose of the Canadian Environmental 
Assessment Act (CEAA)/Environmental 
Assessment Act (EAA)? 

Yes Yes 

Screening Results Not considered a viable 
alternative due to technical 
and environmental 
considerations. 

Selected as preferred 
alternative and advanced for 
assessment in the EIS/EA 
Report. 
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3.3.3 Selection of Preferred Sewage Treatment Alternative 

Tile bed systems occupy a significant amount of land area and the site topography is such that significant 
grading would be required.  Furthermore, the soil mantle in which the network of pipes would be embedded is 
considered to be inadequate.  This type of system also poses greater environmental disturbance risks as a result 
of vegetation removal requirements and the potential for adverse ground and surface water impacts.  Seepage 
to surface waters could result in organic enrichment and alter ecological conditions in adjacent waterbodies.  
Lastly, this method of sewage treatment would be much more onerous to remove and restore the affected land 
when the Project is decommissioned at closure.  For these reasons, the septic tank and tile bed system is 
considered to be a worse alternative compared to a package sewage treatment plant and has not been carried 
forward for further evaluation.  

The package sewage treatment plant alternative is selected as the preferred alternative for sewage treatment.  
A package sewage treatment plant is compact, easy to install, simple to operate and proven to be reliable.  In a 
package plant, extended aeration processes are often better at handling organic loading and flow fluctuations as 
there is a greater detention time for the nutrients to be assimilated by microbes.  The sewage treatment facility 
will be operated to attain regulated discharge limits; therefore there will be no adverse effect on water quality or 
on aquatic life.  

 

3.4 Sewage Treatment Facility Location 
Two alternatives are considered for siting the sewage treatment facility: one centrally-located facility and 
dedicated facilities at the accommodation camp and the Mine site areas.  The operations phase is considered as 
the bounding scenario for the assessment of sewage treatment facility locations.   

3.4.1 Potentially Available Sewage Treatment Facility Location Alternatives 

3.4.1.1 Alternative 1 – One Centrally-located Facility 

The first sewage treatment location alternative is one centrally-located treatment facility that accommodates all 
sewage waste.  The facility will be located near the accommodation camp and sewage would be pumped from 
the Mine site to the treatment facility.  

3.4.1.2 Alternative 2 – Dedicated Facilities at the Accommodation Camp and Mine 
Site 

The second alternative is multiple sewage treatment facilities distributed throughout the Project Site to 
accommodate specific areas. Four treatment facilities are proposed: a large facility located near the 
accommodation camp, and three smaller facilities designated for the process plant, truck shop, and emulsion 
plant respectively.  The accommodation camp facility will discharge treated effluent directly south into 
Sawbill Bay.  The treated effluent from the three Mine systems will be discharged through the same discharge 
pipe as the effluent treatment system.  
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3.4.2 Screening of Sewage Treatment Facility Location Alternatives 

Table 3-4 presents the screening assessment results for the sewage treatment location alternatives. 

Table 3-4: Screening of Feasible Alternatives for Sewage Treatment Facility Siting  

Screening Criteria Site Location 1 – One 
centrally-located facility near 
accommodation camp 

Site Location 2 – Dedicated 
facilities for the camp and 
Mine 

Does the alternative provide a viable 
solution to the problem or opportunity to be 
addressed? 

Yes Yes 

Does the alternative use proven 
technologies, and is it technically feasible? 

Yes Yes 

Is the alternative consistent with 
federal/provincial government priority 
initiatives? 

Yes Yes 

Can the alternative be carried out without 
significant effects to important 
environmental features?  

Yes Yes 

Is the alternative practical, financially 
realistic and economically viable? 

No.  
Excessive pumping is not 
economical and additional 
pumping and piping systems 
complicate infrastructure. 

Yes 

Is the alternative within OHRG's ability to 
implement? 

Yes Yes 

Can the alternative be implemented within 
the Project Site? 

Yes Yes 

Is the alternative appropriate to the 
Proponent? 

Yes Yes 

Is the alternative able to meet the purpose 
of the Canadian Environmental 
Assessment Act (CEAA)/Environmental 
Assessment Act (EAA)? 

Yes Yes 

Screening Results Not considered a viable 
alternative due to economic 
and operability 
considerations. 

Selected as preferred 
alternative and advanced for 
assessment in the EIS/EA 
Report. 

 

3.4.3 Selection of Preferred Sewage Treatment Facility Location 

A single central facility requires an extensive system of pumps and pipelines to transport untreated sewage to 
the facility.  A pump and pipeline system introduces operational complexity, increases both capital and operating 
costs and introduces the risk of releasing untreated sewage to the environment if a pipeline failure or operational 
error were to occur.  For these reasons, the single central facility alternative is considered to be a worse 
alternative compared to smaller localized facilities and has not been carried forward for further evaluation.  
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Construction and operation of multiple localized treatment facilities servicing the camp and the individual 
buildings at the Mine site has been selected as the preferred alternative for siting the sewage treatment facilities.  
Multiple smaller treatment facilities provide a simpler solution with lower operating costs and complexity, and 
reduced risk to the environment. 

 

3.5 Water Discharge  
Water is required for domestic use and ore processing.  Water will be sourced from the Upper Marmion 
Reservoir, recycled within the mining processes to the extent possible, and intermittently be discharged back to 
Upper Marmion Reservoir which consists of several bays and catchments.  The major bays that surround the 
Project Site are Sawbill Bay and Lynxhead Bay. 

Sawbill Bay and the Sawbill Bay Watershed are located to the west - northwest of the Project Site.  Sawbill Bay 
has a volume of about 151 Mm3; however, it is somewhat isolated from the main flow paths from the Seine River 
system, and has a relatively small watershed.  As a result, this bay has a very low turnover rate (greater than 
2 years).  At some periods of the year, the flows are directed back into Sawbill Bay rather than out of the bay 
due to the management of water levels in the Upper Marmion Reservoir for power generation downstream.  

Lynxhead Bay and Lynxhead Narrows are located to the south-southeast of the Project Site, and are separated 
from the main infrastructure areas by topography and the open pits.  While Lynxhead Bay and 
Lynxhead Narrows are small in surface area, a large amount of flow from the upstream Upper Seine River 
watershed is conveyed through this small zone.  As a result, the turnover rate is high (less than 10 days). 

Four alternatives have been identified as potential discharge locations and pipeline alignments have been 
proposed and considered for each.  The four water discharge location alternatives are described below and their 
proposed locations are shown in Figure 3-1. 

The operations phase is selected as the bounding scenario for the assessment of water discharge alternatives 
because effluent discharge rates are expected to be highest during the operations phase of the Project.  During 
the construction, closure and post-closure phases, effluent discharge rates are expected to be lower or 
non-existent and, therefore, the potential for environmental effect is considered to be reduced during these 
phases.  

3.5.1 Potentially Available Water Discharge Alternatives 

3.5.1.1 Alternative 1 – Underwater pipeline with discharge to Lynxhead Narrows 

The effluent would be conveyed through a pipeline initially to the northwest, then extending underwater around 
the mainland towards Lynxhead Bay and ultimately discharged to Lynxhead Narrows.  This alternative has the 
longest pipeline requirement and is more complicated to construct and maintain compared to the other options.  
Discharging effluent to Lynxhead Narrows is the optimal location for mixing, presenting environmental benefits 
with respect to water quality.  Consultation with Aboriginal groups, the public and the government review team 
has identified Lynxhead Narrows as a walleye spawning area. 
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3.5.1.2 Alternative 2 – Overland pipeline with discharge to Lynxhead Bay 

The effluent would be conveyed initially to the northwest with an above ground pipeline along the shoreline.  
The pipeline would then enter the water at the southeast end of the peninsula and continue underwater, 
ultimately discharging to Lynxhead Bay.  This location still yields the environmental benefits of mixing as the 
effluent is discharged into the main flow pathway of the Marmion Lake basin.  This alternative requires only 
slightly less pipeline than Alternative 1.  Consultation with Aboriginal groups, the public and the government 
review team has identified Lynxhead Narrows as a walleye spawning area. 

3.5.1.3 Alternative 3 – Overland pipeline to the northwest with discharge into the 
central portion of Sawbill Bay 

The effluent would be conveyed directly northwest and discharged into Sawbill Bay.  This discharge location is 
the closest to the effluent treatment plant and therefore has the advantage of the shortest pipeline and least 
amount of potential pumping.  This is the simplest option to implement and would also require less maintenance 
throughout the life of the mine.  

The northerly section of Sawbill Bay does not provide good mixing conditions and, during some periods 
of the year, accumulates water due to backflow into the bay resulting from water level management of 
Upper Marmion Reservoir. Therefore, a more rigorous treatment system would be required before discharging 
the effluent into the bay at this location. 

3.5.1.4 Alternative 4 – Overland pipeline to the south with discharge to the south 
end of Sawbill Bay 

The effluent would be conveyed initially to the northwest, then directed along the shoreline with an above ground 
pipeline and ultimately discharged at the south end of Sawbill Bay.  This alternative requires a moderate amount 
of pipeline compared to the other alternatives and takes advantage of some mixing by discharging closer to the 
main flow channel.  

3.5.2 Screening of Water Discharge Alternatives 

Table 3-5 presents the screening assessment results for the water discharge alternatives. 

Table 3-5: Screening of Alternatives for Water Discharge

Screening Criteria Alternative 1 – 
Underwater 
pipeline with 
discharge to 
Lynxhead 
Narrows 

Alternative 2 – 
Overland pipeline 
with discharge to 
Lynxhead Bay 

Alternative 3 – 
Overland pipeline 
to the northwest 
with discharge 
into the central 
portion of 
Sawbill Bay 

Alternative 4 – 
Overland pipeline 
to the south with 
discharge to the 
south end of 
Sawbill Bay 

Does the alternative 
provide a viable 
solution to the 
problem or 
opportunity to be 
addressed? 

Yes Yes Yes Yes 
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Screening Criteria Alternative 1 – 
Underwater 
pipeline with 
discharge to 
Lynxhead 
Narrows 

Alternative 2 – 
Overland pipeline 
with discharge to 
Lynxhead Bay 

Alternative 3 – 
Overland pipeline 
to the northwest 
with discharge 
into the central 
portion of 
Sawbill Bay 

Alternative 4 – 
Overland pipeline 
to the south with 
discharge to the 
south end of 
Sawbill Bay 

Does the alternative 
use proven 
technologies, and is it 
technically feasible? 

Yes Yes Yes Yes 

Is the alternative 
consistent with 
federal/provincial 
government priority 
initiatives? 

Yes Yes Yes Yes 

Can the alternative be 
carried out without 
significant effects to 
important 
environmental 
features? 

Yes. 
Walleye spawning 
habitat identified 
near the discharge 
location. 

Yes.  
Walleye spawning 
habitat identified 
near the discharge 
location. 

Yes.  
Important fish 
habitat avoided. 
 

Yes.  
Important fish 
habitat avoided. 
 

Is the alternative 
practical, financially 
realistic and 
economically viable? 

Yes.  
Longest pipeline. 
Therefore incurring 
greater capital, 
operating and 
maintenance costs. 

Yes. 
Requires protection 
against freezing.  

Yes.  
Shortest pipeline 
option and 
therefore, the most 
economical 
alternative. 

Yes. 
Requires protection 
against freezing. 

Is the alternative 
within OHRG's ability 
to implement? 

Yes Yes Yes Yes 

Can the alternative be 
implemented within 
the Project Site? 

Yes Yes Yes Yes 

Is the alternative 
appropriate to the 
Proponent? 

Yes Yes Yes Yes 

Is the alternative able 
to meet the purpose 
of the Canadian 
Environmental 
Assessment Act 
(CEAA)/ 
Environmental 
Assessment Act 
(EAA)? 

Yes Yes Yes Yes 

Screening Results Advanced for 
comparative 
evaluation. 

Advanced for 
comparative 
evaluation. 

Advanced for 
comparative 
evaluation. 

Advanced for 
comparative 
evaluation. 
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3.5.3 Comparative Evaluation of Water Discharge Alternatives 

Several environmental, technical, economic and social criteria were considered when choosing the best location 
to discharge treated effluent from the Project.  The key environmental considerations include ambient mixing 
conditions in the receiving water and implications associated with aquatic habitats.  The key technical factors 
considerations include the extent of water treatment needed to meet water quality requirements, pipeline 
interference with mine infrastructure, reliability and ease of maintenance, length of pipeline, functionality in 
freezing conditions, pipeline gradients and flow characteristics.  Key economic considerations include potential 
capital, operating and maintenance costs.  Key socio-economic considerations include potential effects to local 
resources and benefits to the local population and economy.  

Environmental Criteria 

Discharge water quality is estimated to meet Metal Mining Effluent Regulation (MMER) criteria for all 
parameters.  Copper and cyanide concentrations may exceed CCME and PWQO criteria under certain 
hydrologic conditions, therefore, ambient mixing conditions in the receiving water at the discharge location is an 
important consideration to ensure sufficient mixing occurs and the potential effects on aquatic habitat is 
minimized.  

Given the high turnover rate and high volume of water flowing through the Lynxhead Bay zone, the amount 
of mixing through this location is substantial and will result in lower overall receiving water concentrations 
(likely similar to the upstream water quality). Poor mixing conditions exist in Sawbill Bay due to low inflow 
volumes and back flooding of the bay from the main flow channel.  It is possible that the concentrations of some 
parameters in this bay will increase to concentrations similar to the discharge (i.e., in the case of Alternative 3), 
however the concentrations downstream of the Project, at the Raft Lake Dam are expected to be similar to 
existing conditions.  

In addition to flow and water quality, the potential effect on aquatic and terrestrial habitats was considered.  
Alternative 2 is an overland pipeline which could result in a small loss of terrestrial habitat.  Alternatives 1, 3 
and 4 have less overland piping and are not expected to result in any terrestrial habitat loss.  

Aquatic habitat has the potential to be affected.  Alternatives 1 and 2, located in Lynxhead Bay and 
Lynxhead Narrows are identified locations for walleye spawning habitat, which are important aquatic habitats.  
Alternatives 3 and 4 are not located near identified spawning habitat, therefore the potential to affect important 
aquatic habitat is less for these alternatives.  However, because Alternative 3 does not offer adequate mixing, 
the discharge at this location could cause a change in water quality that may affect some sensitive species.  

All four alternatives will result in a negligible increase in flows to Upper Marmion Reservoir and effects on 
groundwater quality or quantity are not expected. 

Technical Criteria 

The effluent treatment plant will be located northeast of the west pit and waste rock stockpile (as shown in 
Figure 3-1).  The pipeline is planned to extend from the effluent treatment plant without interfering with mine 
operations or crossing over structures such as the open pits.  Options for effluent conveyance include 
gravity-driven conveyance and pumping.  The most reliable method is gravity-driven conveyance, which requires 
less operational maintenance and is simpler than a system that relies on pumping stations.  

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



ALTERNATIVES ASSESSMENT REPORT 
VERSION 2 

 

 

December 2013 
Project No. 13-1118-0010 
Hammond Reef Gold Project 34 

 

The length of pipeline must be considered as a shorter pipeline leads to less complicated construction and 
maintenance, and reduces the likelihood of pumping.  Alternative 3 has the shortest pipeline and Alternative 1 
has the longest pipeline.  Underwater pipelines (Alternative 1) do not require freezing preventative measures, 
while overland pipelines do.  Therefore, pipelines that are susceptible to freezing (Alternatives 2, 3 and 4) 
introduce operational and environmental risk if freezing and subsequent failure occurs.   

Social Criteria 

No effects on cultural heritage, services and infrastructure or land use are anticipated from water discharge.  
The selection of a water discharge alternative has the potential to affect local resources.  

Alternatives 1 and 2 have been identified as walleye spawning habitat location.  Selection of these alternatives 
has the potential to affect local fishing resources.  Alternative 3 is not located near identified fish spawning 
habitat, but has poor mixing characteristics which also has the potential to affect local fishing.  Alternative 4 is 
considered the best alternative for the protection of local resources. 

Economic Criteria 

Alternative 1 has the longest pipeline, incurring the greatest capital and maintenance costs, while Alternative 3 
has the shortest pipeline, incurring the lowest capital and operating costs.  Alternatives 2 and 4 are both feasible; 
however, they require freezing prevention measures and the risk of failure and the cost of maintenance are 
higher. 

Table 3-6 provides a summary of the comparison of the four alternatives in consideration of the environmental, 
technical, economic and social criteria. 
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Table 3-6: Comparative Evaluation of Feasible Alternatives for Water Discharge 

POTENTIAL IMPACT 

ALTERNATIVE 

Alternative 1 - Underwater 
pipeline with discharge to 
Lynxhead Narrows 

Alternative 2 – Overland 
pipeline with discharge to 
Lynxhead Bay 

Alternative 3 -Overland 
pipeline to the northwest 
with discharge into the 
central portion of 
Sawbill Bay 

Alternative 4 - Overland 
pipeline to the south with 
discharge to the south end 
of Sawbill Bay 

Water Quality  Water quality expected to 
meet MMER.  Potential to 
exceed provincial levels 
for copper and cyanide 
under some mixing 
conditions. 

 Water quality expected to 
meet MMER.  Potential to 
exceed provincial levels 
for copper and cyanide 
under some mixing 
conditions. 

 Water quality expected to 
meet MMER.  Potential to 
exceed provincial levels 
for copper and cyanide 
under some mixing 
conditions. 

 Water quality expected to 
meet MMER.  Potential to 
exceed provincial levels 
for copper and cyanide 
under some mixing 
conditions. 

Terrestrial Ecology  No effect to terrestrial 
habitat. 

 Small loss of habitat due 
to construction of above 
ground pipeline 

 No effect to terrestrial 
habitat. 

 No effect to terrestrial 
habitat. 

Aquatic Environment  Presence of walleye 
spawning habitat 

 Presence of walleye 
spawning habitat 

 No identified fish 
spawning habitat. 

 No identified fish 
spawning habitat 

Hydrology  Suitable mixing  Suitable mixing  Poor mixing 
characteristics 

 Suitable mixing 

Hydrogeology  Negligible effects  Negligible effects  Negligible effects  Negligible effects 
Air Quality  Negligible effects  Negligible effects  Negligible effects  Negligible effects 
Technical   Longest pipeline  Risk of freezing presents 

challenges 
 Shortest pipeline 

 Risk of freezing presents 
challenges 

 Risk of freezing presents 
challenges 

Economic  Highest capital cost 

 Lower maintenance costs 
 Higher maintenance 

costs due to risk of 
freezing 

 Lowest capital cost 

 Higher maintenance 
costs due to risk of 
freezing 

 Higher maintenance 
costs due to risk of 
freezing 

Social  Potential effect to fishing 
resource. 

 Potential effect to fishing 
resource. 

 Potential effect to fishing 
resource. 

 No anticipated 
socio-economic effects. 
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3.5.4 Selection of Water Discharge Alternative 

The Project is expected to require water discharge periodically throughout the year.  The selected water 
discharge location alternative is the South end of Sawbill Bay (Alternative 4).  The use of the South end of 
Sawbill Bay at the Alternative 4 location provides favourable mixing conditions with a reduce potential to effect 
identified fish spawning habitat and decreased potential to effect the local fishing resource. 

 

3.6 Access Road 
The Project will require the upgrading of an existing gravel road to facilitate transport of equipment and supplies 
to the Mine.  On-site access roads are also necessary to provide access routes connecting the site 
infrastructure.  The option of widening Premier Lake Road was screened out in the ToR as this route would 
require significant upgrades and the route is much longer, resulting in commute times for workers and supplies 
from Atikokan to increase by an hour. 

Two alternatives are assessed for the access road to the Mine; the Hardtack/Sawbill road sequence 
(Alternative 1) and Raft Lake Road (Alternative 2).  These roads already exist; however, both alternatives would 
require widening and upgrading to support heavy equipment and haul truck loads.  The selection between these 
two alternatives will not affect the potential effects during operations, but have the potential to affect terrestrial 
habitat during construction.  Therefore, the construction phase has been selected as the bounding scenario for 
the selection of the access road alignment. 

The two road alignments considered are shown in Figure 3-2.   

3.6.1 Potentially Available Access Road Alternatives 

3.6.1.1 Alternative 1 – Hardtack/Sawbill Road 

By summer 2010, the Sawbill Road had been upgraded to a primary standard gravel road.  Both sections of road 
will be upgraded to a 10 m running surface using the same footprint as much as possible by minimizing steep 
curves and hills.  The total length of the road is 26.1 km and the route has 14 existing water crossings. 

3.6.1.2 Alternative 2 – Raft Lake Road 

Some of the Raft Lake Road currently exists; however it requires considerable upgrading.  In addition, it would 
be necessary to build some new roadway and a new water crossing over the Raft Lake Cut.  The total length of 
the road would be 25.6 km and the route would have a total of seven water crossings.  
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3.6.2 Screening of Access Road Alternatives 

Table 3-7 presents the screening assessment results for the access road alternatives. 

Table 3-7: Screening of Feasible Alternatives for Access Road Alignment

Screening Criteria Alternative 1 – Hardtack/ 
Sawbill Road 

Alternative 2 – Raft Lake 
Road 

Does the alternative provide a viable 
solution to the problem or opportunity to be 
addressed? 

Yes Yes 

Does the alternative use proven 
technologies, and is it technically feasible? 

Yes Yes 

Is the alternative consistent with 
federal/provincial government priority 
initiatives? 

Yes Yes 

Can the alternative be carried out without 
significant effects to important 
environmental features? 

Yes Yes 

Is the alternative practical, financially 
realistic and economically viable? 

Yes Yes 

Is the alternative within OHRG's ability to 
implement? 

Yes Yes 

Can the alternative be implemented within 
the Project Site? 

No. 
The road is required to access 
the Project Site. 

No. 
The road is required to access 
the Project Site. 

Is the alternative appropriate to the 
Proponent? 

Yes Yes 

Is the alternative able to meet the purpose 
of the Canadian Environmental 
Assessment Act (CEAA)/Environmental 
Assessment Act (EAA)? 

Yes Yes 

Screening Results Advanced for comparative 
evaluation. 

Advanced for comparative 
evaluation. 

 

3.6.3 Comparative Evaluation of Access Road Alignment 

Several factors were considered when selecting the best access route for the Project.  These factors include the 
number of water crossings, construction time, potential habitat loss, total length, overall cost and value to 
the community. 

Environmental Criteria 

Hardtack/Sawbill Road (Alternative 1) already exists and only requires upgrades and widening the road.  Due to 
the already existing corridor, there will be little terrestrial habitat disturbance, and minor additional effects on 
water quality as stream crossings are already in place.  
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Raft Lake Road (Alternative 2) requires considerable upgrades including construction of new sections of 
roadway and new water crossings.  Construction of the new road will result in some terrestrial habitat loss and 
new stream crossings will cause result in some loss of stream habitat.  The construction of new stream 
crossings may also affect water quality by increasing levels of total suspended solids (TSS) during in-stream 
construction.  

Both alternatives will result in temporary alteration to stream flows during in-stream works.  No effects to 
groundwater quality, quantity or air quality are anticipated from access road construction.  

Technical Criteria 

Both alternatives are technically feasible.  Hardtack/Sawbill Road is the best alternative in terms of 
technical criteria as it entails widening and upgrading an existing road, with no new water crossings or culverts.  
The Raft Lake Road alternative requires considerable upgrades including construction of new sections 
of roadway, including new water crossings and culverts and the potential need to construct a new bridge.  

Economic Criteria 

Hardtack/Sawbill Road would be a lower cost as it entails improvements to an existing roadway.  Raft Lake 
Road would be a higher cost since it requires considerable upgrades and constructing sections of new roadway 
with the potential need for construction of a bridge.  

Social Criteria 

Neither road alternative is anticipated to effect cultural heritage.  The change to services and infrastructure 
would be positive in both cases, as both an improved road and a new road would allow for improved access to 
recreational areas.  Local resources could be affected, especially due to the selection of Alternative 2 and the 
construction of sections of a new road.  A new road could result in increased pressure on hunting and fishing 
resources that were previously not easily accessible.  

Potential benefits to the local population and economy would be similar for both selected alternatives and could 
include use of local contractors for road construction.  The plan is for the road to remain public throughout all 
phases of the Project, including mine decommissioning.  This would result in positive socio-economic effects of 
increased access for the public to local recreation areas. 

Table 3-8 outlines and compares the two alternatives based on considerations associated with the environment, 
socio-economic impacts, constructability and economics. 
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Table 3-8: Comparative Evaluation of Feasible Alternatives for Access Road Alignment 

POTENTIAL IMPACT 
ALTERNATIVE 

Alternative 1 – Hardtack/Sawbill Road Alternative 2 - Raft Lake Road 

Water Quality  Existing stream crossings will minimize in-stream 
works. 

 New stream crossings will need to be constructed 
increasing potential for elevated TSS. 

Terrestrial Ecology  Minimal habitat loss due to existing road corridor.  Some terrestrial habitat loss due to clearing of 
currently undisturbed areas. 

Aquatic Environment  Minor effects on aquatic habitat due to upgrade of 
existing stream crossings in some locations 

 New stream crossings will need to be constructed 
resulting in some loss of aquatic habitat in streams. 

Hydrology  Temporary flow alterations during in-stream works.  Temporary flow alterations during in-stream works. 
Hydrogeology  Minimal effects on groundwater quality and quantity.  Minimal effects on groundwater quality and quantity. 
Air Quality  No effect on air quality.  No effect on air quality. 
Social   Improved access to recreational areas 

 Potential increased hunting and fishing pressures 

 Economic benefits to local contractors 

 Increased access to recreational areas 

 Potential increased hunting and fishing pressures 

 Economic benefits to local contractors 
Technical  Involves widening an existing roadway   Involves constructing new roadway as well as new 

water crossings, including the potential need for a 
new bridge. 

Economics  Lower cost from upgrading and widening an existing 
roadway. 

 Higher costs as a result of constructing new roadway 
and the potential construction of a bridge.  
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3.6.4 Selection of Preferred Access Road Alignment 

The Raft Lake Road alignment is not considered a viable option due to the higher costs and loss of terrestrial 
and aquatic habitat associated with constructing a new roadway and bridge.  Hardtack/Sawbill Road 
(Alternative 1) is the selected alternative and will be upgraded to accommodate the increased traffic volume and 
heavy vehicles.  The road will remain public and it is anticipated that the majority of the road will continue to be 
functional once the Mine is decommissioned.  

 

3.7 Power Supply  
The mine and processing plant will require approximately 100 MW of power.  Power for the Project Site will be 
supplied via a new 230 kV project transmission line, feeding a main on-site substation.  The line would connect 
to an existing 230 kV transmission line just off Highway 622.   

On site diesel generators were considered in the Project ToR, but excluded due to the high carbon footprint from 
the use of non-renewable fossil fuels and because the option is not cost-effective.  Diesel generation will be 
used for back-up power supply only.  On-site renewable power generation was also considered in the ToR 
but not carried forward for further assessment as renewable energy cannot consistently and reliably provide 
power during mine operations.   

There are three transmission line alignment alternatives considered.  Alternatives 1 and 2 were carried forward 
from the preliminary screening process described in the ToR.  A third alternative (Alternative 3) was 
subsequently developed as a result of further consideration and conceptual design discussions with the 
electrical power utility.  The alternative transmission line alignments are shown in Figure 3-3.   

The selection between these three alternatives will not affect the potential effects during operations, but have the 
potential to affect terrestrial habitat during construction.  Therefore, the construction phase has been selected as 
the bounding scenario for the selection of transmission line alignment. 

A 10 km auxiliary transmission line will be constructed adjacent to Highway 622.  The purpose of the auxiliary 
transmission line is to provide electricity required to operate the substation that connects the project 
transmission line to the provincial electricity grid.  The new substation will be constructed near the intersection of 
Highway 622 and Hardtack Road.   

There are no additional alternatives identified for the auxiliary power line.  The only available alternative is to 
source the power from Atikokan Generating Station and align the power line with Highway 622.  This alternative 
utilizes existing rights-of-way resulting in no additional biophysical or socio-economic impacts. 
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3.7.1 Potentially Available Power Supply Alternatives 

3.7.1.1 Alternative 1 – Transmission Line along Hardtack/Sawbill Road 

The existing Hardtack/Sawbill road is the preferred access road alternative to access the mine site during 
construction and operations.  Hardtack/Sawbill Road includes two sections. The “Hardtack” section runs north 
7 km from Highway 622 where it joins the “Sawbill” section.  The second section runs 22 km north where 
it intersects kilometre 46 of Premier Road.  The total length of the transmission line would be 33.7 km long and 
would cross a total of 51 water crossings.  

3.7.1.2 Alternative 2 – Transmission Line along Raft Lake Road 

Raft Lake Road begins at Highway 622 and extends north until it meets up with Sawbill Road.  The total length 
of Alternative 2 is 34.4 km and the transmission line would cross seven water crossings.  Raft Lake Road 
requires considerable upgrading and full roadway construction in some stretches.  Therefore, accessibility to 
install the transmission line is limited.  More funding would be required to establish a transmission line along this 
corridor.   

3.7.1.3 Alternative 3 – Transmission Line along Hardtack/Sawbill Road and 
Crossing Sawbill Bay 

Alternative 3 is similar to Alternative 1, as it follows the same Hardtack Road and Sawbill Road alignment for 
14.3 km until it crosses over Sawbill Bay.  The transmission line will be strung across Sawbill Bay without any 
footings in the water, thereby eliminating any environmental risks associated with disturbing the waterbody.  
The total length of Alternative 3 is 18.7 km and the transmission line crosses 16 water crossings.   

3.7.2 Screening of Power Supply Alternatives 

Table 3-9 presents the screening assessment results for the power supply alternatives. 

Table 3-9: Screening of Feasible Alternatives for Transmission Line

Screening Criteria Alternative 1 – 
Transmission Line 
along Hardtack/Sawbill 
Road 

Alternative 2 – 
Transmission Line 
along Raft Lake Road 

Alternative 3 – 
Transmission Line 
along Hardtack/Sawbill 
Road Crossing 
Sawbill Bay 

Does the alternative 
provide a viable solution 
to the problem or 
opportunity to be 
addressed? 

Yes Yes Yes 

Does the alternative use 
proven technologies, and 
is it technically feasible? 

Yes Yes Yes 

Is the alternative 
consistent with 
federal/provincial 
government priority 
initiatives? 

Yes Yes Yes 
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Screening Criteria Alternative 1 – 
Transmission Line 
along Hardtack/Sawbill 
Road 

Alternative 2 – 
Transmission Line 
along Raft Lake Road 

Alternative 3 – 
Transmission Line 
along Hardtack/Sawbill 
Road Crossing 
Sawbill Bay 

Can the alternative be 
carried out without 
significant effects to 
important environmental 
features?  

Yes Yes Yes 

Is the alternative 
practical, financially 
realistic and economically 
viable? 

Yes Yes Yes 

Is the alternative within 
OHRG's ability to 
implement? 

Yes Yes Yes 

Can the alternative be 
implemented within the 
Project Site? 

No. 
The transmission line is 
required to bring 
electricity to the Project 
Site. 

No. 
The transmission line is 
required to bring 
electricity to the Project 
Site. 

No. 
The transmission line is 
required to bring 
electricity to the Project 
Site. 

Is the alternative 
appropriate to the 
Proponent? 

Yes Yes Yes 

Is the alternative able to 
meet the purpose of the 
Canadian Environmental 
Assessment Act (CEAA)/ 
Environmental 
Assessment Act (EAA)? 

Yes Yes Yes 

Screening Results Advanced for 
comparative evaluation. 

Advanced for 
comparative evaluation. 

Advanced for 
comparative evaluation. 

 

3.7.3 Comparative Evaluation of Power Supply Alternatives 

All three proposed alignments are viable routes for implementing a transmission line.  The proposed alignments 
follow existing roadways; however, each alignment involves varying degrees of environmental and 
socio-economic impacts, and encompass different technical and economic obligations.   

Environmental Criteria 

Three alternatives were compared against the environmental criteria, with a focus on terrestrial ecology.  
Terrestrial ecology would be the most potentially affected component of the environment due to transmission line 
construction.  Any vegetation clearance required for construction would disturb and potentially destroy terrestrial 
habitat.  The alignment along the Hardtack/Sawbill road and crossing Sawbill Bay is the shortest route and, 
therefore, requires the least vegetation clearance, and less habitat loss.   

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



ALTERNATIVES ASSESSMENT REPORT 
VERSION 2 

 

 

December 2013 
Project No. 13-1118-0010 
Hammond Reef Gold Project 47 

 

None of the three transmission line alignments are anticipated to affect water quality, air quality, stream flows, or 
groundwater quality and quantity.  Aquatic life will also be unaffected as construction will avoid aquatic habitats. 

Technical Criteria 

In all three cases, construction of the transmission line is simplified due to the presence of an existing roadway.  
Vegetation clearing would be minimized as excavators and other equipment already have unobstructed access 
to install transmission lines and poles.  Sections of Raft Lake Road (Alternative 2) require construction of new 
roadway, while Sawbill Road is continuous along the length of road.  Sections of Alternative 3 are not along a 
roadway and would require clearing of new areas. 

Alternative 3, in which the transmission line is strung across Sawbill Bay, presents the easiest option in terms of 
constructability.  The total span across the water is short enough that placement of footings directly in the water 
can be avoided.  Alternative 3 is the shortest route, minimizing overall construction time.   

Economic Criteria 

Alternative 2 is the longest route, and thus requires a larger budget for material and installation.  Additionally, 
Raft Lake Road requires construction of new roadway which would have to be completed preceding 
transmission line installation.  Since Raft Lake Road (Alternative 2) was not selected as the Access Road 
alternative, it makes less economic sense to select it as the transmission line alternative.  Alternative 3 will incur 
the lowest costs as it is the shortest route. 

Social Criteria 

The transmission line construction is not anticipated to affect cultural heritage or services and infrastructure.   

Local resources could be affected through the change to the visual landscape. The local area is known as a 
wilderness destination, and the presence of a transmission line could affect this perception.  Alternative 3 has 
the largest potential to affect the visual landscape, as it would be located over the water in an area that is 
frequented by tourists in boats and canoes.    

Table 3-10 outlines and compares the three alternatives based on the above outlined criteria for environment, 
socio-economic impacts, constructability and economics.   
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Table 3-10: Comparative Evaluation of Feasible Alternatives for Project Transmission Line 

POTENTIAL IMPACT 

ALTERNATIVE 

Alternative 1 
Hardtack/Sawbill Road 

Alternative 2 
Raft Lake Road 

Alternative 3 
Hardtack/Sawbill Road Crossing 
Sawbill Bay 

Water Quality  Transmission line will not affect 
water quality. 

 Transmission line will not affect 
water quality. 

 Transmission line will not affect 
water quality. 

Terrestrial Ecology  Minimal land clearing required for 
construction due to alignment 
along existing road. 

 Additional land clearing required 
for construction of transmission 
line will result in some habitat loss. 

 Shorter route will require less land 
clearing with minimal habitat loss. 

Aquatic Environment  Construction will avoid aquatic 
habitats. 

 Construction will avoid aquatic 
habitats. 

 Transmission line will avoid 
placement of footings in water. 

Hydrology  Transmission line will not affect 
stream flows. 

 Transmission line will not affect 
stream flows. 

 Transmission line will not affect 
stream flows. 

Hydrogeology  No effect on groundwater  No effect on groundwater  No effect on groundwater 
Air Quality  No effect on air quality.  No effect on air quality.  No effect on air quality. 
Socio-economic  No identified socio-economic 

effects. 
 No identified socio-economic 

effects. 
 Potential to effect local resources 

through change in visual 
landscape. 

Constructability  Existing road simplifies 
construction and minimizes 
vegetation clearing. 

 Large sections of Raft Lake Road 
require construction of new 
roadway resulting in vegetation 
clearing and habitat loss. 

 Some new clearing would be 
required in sections that do not 
follow existing roadway. 

 Transmission line will be strung 
over the bay, avoiding construction 
in water. 

Economics  Intermediate distance results in 
moderate material and installation 
costs. 

 Longest route results in the 
greatest material and installation 
costs. 

 Shortest route results in the lowest 
material and installation costs. 
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3.7.4 Selection of Preferred Power Supply Alternative 

The preferred project transmission line alignment is Alternative 3 – Hardtack/Sawbill Road across Sawbill Bay.  
The selected alignment for the access road to the mine site is via Hardtack Road and Sawbill Road and, as this 
alignment will already undergo road construction and upgrading, it is advantageous that the Project transmission 
line be implemented along this corridor.  

The option of the transmission line crossing Sawbill Bay significantly reduces the length of the line, and in turn, 
the overall cost of installing the transmission line.  As the project transmission line will be strung across the bay, 
the potential effects to water quality and aquatic habitats will be minimized.  The change to the visual landscape 
is expected to be a concern that will be addressed through ongoing work with the community.  The changes to 
visual landscape will be fully reversible during mine closure because the infrastructure will be decommissioned. 

 

3.8 Workers Accommodation 
Osisko had initially ruled out an accommodation camp within the Project Site as the Town of Atikokan and 
surrounding communities favoured off-site accommodations for socio-economic benefits associated with 
increased populations in town.  However, as the Project has continued to develop, issues with off-site 
accommodation have been brought to the attention of OHRG and additional benefits for on-site accommodation 
have been identified.  Therefore, both options of an on-site accommodation camp and off-site accommodation 
are being re-considered and evaluated.   

Some of the considerations for including an on-site workers accommodation camp are that Aboriginal 
communities are interested in working at the Site; however, it is over two hours from the closest First Nations 
community; the baseline socio-economic study showed that the demographics of the Town can't supply the 
necessary workforce; other mines are using fly in/fly out and Osisko must remain competitive to attract a skilled 
labour force.  Although the Project will include an on-site accommodation camp, Osisko will provide incentives 
for workers to live in Town.  The details of these incentives will be further informed through the Atikokan/Osisko 
committee. 

Therefore, both options of an on-site accommodation camp and off-site accommodation are being reconsidered 
and evaluated.  The location selected for the accommodation camp is within the Project Site and did not require 
additional baseline data collection.   

The need to consider an on-site accommodation camp as an additional alternative method of carrying out the 
Project was determined based on detailed planning, consultation, and baseline studies.  Detailed planning for 
the Project clarified the total anticipated workforce, length of the commute and duration of the Project.  
Consultation activities, including engagement with Aboriginal communities confirmed that employment is 
important and that many community members live two or more hours from the Project Site making a daily 
commute from those communities impossible.  An on-site accommodation camp offers the opportunity for 
Aboriginal community members to maintain a permanent resident in their community while being provided 
accommodation while on-shift at the on-site camp.  Socio-economic baseline studies confirmed the 
demographics of the local population, including age distribution and education levels.  The conclusion from the 
detailed planning, consultation and baseline studies was that an on-site accommodation camp would be required 
to ensure the Project remained feasible. 
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Upon reaching the decision to include an on-site accommodation camp as an alternative means of carrying out 
the Project, the government, public and Aboriginal stakeholders were informed of this change.  A detailed record 
of consultation activities that included information about the on-site accommodation camp is provided in 
Chapter 7 of the EIS/EA Report.  

An on-site accommodation camp alternative with a capacity of 1,200 persons will be evaluated along with off-site 
accommodations in the Town of Atikokan.  These alternatives are described and screened below. 

3.8.1 Potentially Available Workers Accommodation Alternatives 

3.8.1.1 Alternative 1 – On-site Accommodation Camp 

The first alternative is an on-site accommodation camp located near the north end of Sawbill Bay adjacent to the 
existing exploration camp.  The location is shown in Figure 3-4.  The camp will have a capacity of 1,200 persons 
and will be constructed and operated during the Project construction phase.  The camp will remain in operation 
until the end of Project decommissioning.  An on-site accommodation option can aid in recruiting skilled workers, 
as many workers are attracted to the benefits of paid food and accommodation.  

3.8.1.2 Alternative 2 – Off-site Accommodations 

Off-site accommodation in the Town of Atikokan and surrounding communities is the second alternative being 
considered.  For this alternative, workers would be expected to be responsible for their own housing needs and 
employee transportation would be provided from Atikokan.  Workers would also be allowed to commute 
independently via the access road (Hardtack/Sawbill).  The off-site accommodation alternative would result in an 
increased population in the Town of Atikokan which could stimulate the local economy.  The additional 
commuting time would increase traffic volume in Town and on access roads. 
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3.8.2 Screening of Workers Accommodation Alternatives 

Table 3-11 presents the screening assessment results for the workers accommodation alternatives. 

Table 3-11: Screening of Feasible Alternatives for Worker Accommodation 

Screening Criteria On-site Worker 
Accommodation Camp 

Off-site Worker 
Accommodation  

Does the alternative provide a viable 
solution to the problem or opportunity to be 
addressed? 

Yes Yes 

Does the alternative use proven 
technologies, and is it technically feasible? 

Yes Yes 

Is the alternative consistent with 
federal/provincial government priority 
initiatives? 

Yes Yes 

Can the alternative be carried out without 
significant effects to important 
environmental features? 

Yes Yes 

Is the alternative practical, financially 
realistic and economically viable? 

Yes Yes 

Is the alternative within OHRG's ability to 
implement? 

Yes Yes 

Can the alternative be implemented within 
the Project Site? 

Yes No.  
The off-site accommodation 
camp would be in the Town of 
Atikokan and surrounding 
communities. 

Is the alternative appropriate to the 
Proponent? 

Yes Yes 

Is the alternative able to meet the purpose 
of the Canadian Environmental 
Assessment Act (CEAA)/ Environmental 
Assessment Act (EAA)? 

Yes Yes 

Screening Results Advanced for comparative 
evaluation. 

Advanced for comparative 
evaluation. 

 

3.8.3 Comparative Evaluation of Workers Accommodation Alternatives 

Several environmental, technical, economic and social criteria were considered when choosing the best 
alternative for workers accommodation for the Project.  The key environmental considerations include loss of 
terrestrial habitat and potential changes to water quality.  The key technical factor considerations include the 
availability of land near the Project Site, the ability to staff the Project.  Key economic considerations include 
potential capital, operating and maintenance costs.  Key socio-economic considerations include potential effects 
to cultural heritage, services and infrastructure, local resources and benefits to the local population and 
economy.  

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



ALTERNATIVES ASSESSMENT REPORT 
VERSION 2 

 

 

December 2013 
Project No. 13-1118-0010 
Hammond Reef Gold Project 54 

 

Environmental Criteria 

Project-environment interactions resulting from off-site accommodations are minimal.  No interactions are 
anticipated with water quality, terrestrial ecology, aquatic ecology, hydrology or hydrogeology.  Some potential 
interactions are possible with air quality, due to increased traffic on the access road from daily worker 
commuting.  Negligible effects to the environment would occur as a result of off-site accommodations.  

Some project-environment interactions are associated with the construction of a 1,200 person accommodation 
camp on site.  Domestic wastewater discharge volumes will increase, and an additional discharge point will be 
included in the Project design near the accommodation camp.  The effects to water quality are anticipated to be 
negligible because wastewater will be treated prior to discharge.  An on-site accommodation camp will result 
in wildlife disturbance due to the increased presence of humans, and minor habitat loss associated with an 
increased Project footprint. Effects to aquatic ecology are not anticipated since camp construction will include a 
buffer zone from the Marmion Reservoir and wastewater will be treated prior to discharge.  There will be 
a potential for interaction with flow patterns and water levels due to water withdrawals for accommodation camp 
use, however the effects are anticipated to be negligible.  No interaction with groundwater quality or quantity or 
air quality is anticipated. 

Social Criteria 

Several Project interactions with the social environment are anticipated as a result of an off-site accommodation 
alterative.  Throughout consultation activities, OHRG learned that the Town of Atikokan preferred an off-site 
accommodation alternative and perceived this alternative to be a direct source of benefits to the Town.  
The following discussion summarizes some of the key points OHRG learned throughout consultation with the 
Town. 

An off-site accommodation alternative would result in an increased local population.  Population decline has 
been a challenge to the Town of Atikokan due to loss of municipal tax base and the Town’s ability to maintain 
services.  Increased local population would result in a diversified economy, stimulation of local markets and 
increased local incomes.  

Some concern has also been expressed with regards to the potential change in community character, increased 
traffic volumes and the strain on municipal services and infrastructure that could result from rapid population 
growth.  An off-site accommodation alternative is not anticipated to interact with cultural heritage or land and 
resource use.  

The on-site worker accommodation alternative would also result in interactions with the social environment.  
Local population growth would not be as pronounced; therefore, some economic benefits may also be less 
immediate.  The municipal tax base may not increase as quickly as it would with an off-site accommodation 
alternative; however the strain on municipal services would also be less.  The on-site accommodation alternative 
would limit the increase in traffic volumes in Town and on the Project access road.  

No effect on cultural heritage is anticipated as the site has been surveyed for archaeological potential and 
identified as being low.  A stronger interaction with land and resource use would result from the on-site 
accommodation alternative, since the camp would increase the Project footprint, and the potential for workers to 
take part in fishing and hunting would be increased. 
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The Town of Atikokan and surrounding communities favour off-site accommodation as the local economy 
benefits from increased population.  The economy is enhanced by stimulating local markets and boosting 
incomes.  On the other hand, commuting time may be considered a drawback to potential employees.  

In the Town of Atikokan, housing availability currently may not meet demand once mine construction and 
operation commences, and construction of additional housing may be necessary.  As the Project has continued 
to develop it has become apparent that a portion of the skilled workers hired may be recruited from various 
regions across Canada.  Atikokan and neighbouring towns have small populations and therefore, a small pool of 
employee candidates to draw from.  In addition, many of the skilled worker positions required to be filled are in 
very high demand as a result of the number of mines being developed in Northern Ontario.  Offering the 
flexibility for workers to continue to live in their existing communities and commuting to the Mine will help attract 
local skilled workers.  Lastly, paid food and accommodation is a benefit to young workers.  Another advantage 
related to the on-site accommodation camp is reduced likelihood of traffic accidents involving Project staff due to 
the fact that the number of vehicle trips on the access road (Hardtack/Sawbill), particularly in the winter, will be 
decreased.   

Technical Criteria 

An off-site accommodation alternative has several technical challenges.  As discussed in the meetings held with 
the Town of Atikokan, government regulators and Aboriginal communities, the socio-economic baseline studies 
undertaken for the Project indicated that staffing the project from the Town was not possible due to the volume 
and education levels of the available labour force.  Accommodation in Town would be a distance of 
approximately 40 km from the Mine representing a commute time of 30-60 minutes.  Additionally, Aboriginal 
communities are located more than two hours away from the site, and daily commuting was determined to be 
impractical.   

The on-site accommodation alternative has several technical requirements that were considered.  The land base 
was identified as being available at the current location of the exploration camp, approximately 1 km from the 
mine site.  Additional requirements include potable water and sewage treatment facilities which were deemed 
feasible at site.   

Economic Criteria 

The capital and operating cost for an off-site accommodation option are lower for OHRG.  The Town of Atikokan 
perceives that the economic benefits to them would be increased should an off-site accommodation alternative 
be selected, through the increased municipal tax base associated with population growth.  An on-site 
accommodation alternative would have a higher cost to OHRG due to the construction of accommodation, 
potable water treatment and sewage treatment facility.   

Table 3-12 outlines and compares the two alternatives based on considerations associated with the 
environment, socio-economic impacts, constructability, and economics can be found below. 
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Table 3-12: Comparative Evaluation of Feasible Alternatives for Worker Accommodation 

POTENTIAL IMPACT 
ALTERNATIVE 

Alternative 1 – On-Site Accommodation Camp Alternative 2 – Off-Site Accommodation Camp 

Water Quality  Increased potential to affect water quality through 
additional water discharge.  Domestic waste water 
will be treated. 

 No effect on water quality. 

Terrestrial Ecology  Loss of additional habitat on site. 

  Wildlife avoidance due to human disturbance. 
 No additional loss of habitat. 

Aquatic Ecology  No effect on aquatic species due to treatment of 
domestic waste water discharged from the camp.  

 No effect on aquatic habitat. 

Hydrology  Potential change in flows and water levels due to 
water withdrawals for accommodation camp use. 

 No change in surface water flows. 

Hydrogeology  No anticipated changes to groundwater quality or 
quantity. 

 No change in groundwater quality or quantity. 

Air Quality  No interaction with air quality.  Potential change to air quality due to increased daily 
working commuting. 

Social  Less pronounced population growth or municipal tax 
base increase than off site alternative. 

 Increased traffic from workers commuting to site. 

 Increased demand on municipal services and 
infrastructure from increased population in Town. 

 Potential change to community character due to 
periodic presence of workers in Town. 

Technical  Land available approximately 1 km from Site.  

 Sewage treatment facility required. 
 Ability to staff the Project without offering 

accommodation and meals is questionable. 

 Long commuting times for Aboriginal community 
members would require accommodation options 
closer to Site. 

Economic  Capital and operating cost are higher.  Capital cost and operating cost are lower. 

 More economic benefits for Town through increased 
property taxes and population growth. 
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3.8.4 Selection of Preferred Workers Accommodation Alternative 

Based on the comparative evaluation, specifically the technical challenges, Alternative 1, on-site worker 
accommodation camp, was selected as the preferred alternative.  This alternative enhances the ability to attract 
and provide for skilled workers from areas beyond the LSA by offering flexible living arrangements, which is a 
key success factor for the Project.   

Offering on-site accommodation is key to the successful recruitment of skilled workers.  It will also improve 
worker safety by reducing the potential for traffic accidents involving OHRG staff through reducing the number of 
vehicle trips on the access road (Hardtack/Sawbill).  

Some of the deciding factors included the fact that Aboriginal communities are interested in working on the 
Project, however the site is over 2 hours away from the closest First Nations community; the socio-economic 
baseline study has shown that the demographics of the Town can't supply the necessary workforce; 
Housing availability in Town is not able to accommodate an increased population of 1,200 workers, the 2006 
occupancy rate for private dwellings in Atikokan was 92.4%, representing 108 unoccupied dwellings; 
Other regional mines provide a fly in/fly out option and Osisko needs to be competitive to attract the skilled 
workforce.   

Although Osisko will construct an on-site camp, workers will still be encouraged to consider living in Town.  
Osisko is committed to providing incentives for workers to live in Town, the details of which will be further 
informed through the Atikokan/Osisko committee. 

Importantly, the selection of Alternative 1 does not preclude the ability for individual workers to live in and 
commute from Atikokan.  As part of OHRG’s commitment to enhancing community benefits from the Project, 
we have committed to working with the Town to encourage workers to live in Town.  Alternative 1 provides 
opportunities for both workers wishing to live in Town, commuting daily by bus or personal vehicle, and workers 
preferring a shift rotation, allowing them to reside in the RSA or elsewhere in Canada.  Finally, carrying 
Alternative 1 forward into the effects assessment provides a conservative approach to evaluating the total effects 
of the project.  

 

3.9 Tailings Deposition Technology 
The ore processing plant will generate tailings that must be deposited in the TMF.  Two common tailings 
deposition technologies, conventional slurry tailings and thickened tailings, were investigated as available 
alternatives for the Project.  A comparative evaluation was carried out to determine whether surface disposal of 
conventional slurry tailings or thickened tailings is the preferred tailings deposition technology for the Project.    

The operations phase is selected as the bounding scenario for the assessment of tailings deposition technology 
alternatives because tailings generation occurs during the operations phase of the Project. 
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3.9.1 Potentially Available Tailings Deposition Alternatives 

3.9.1.1 Alternative 1 – Conventional Slurry Tailings 

The first alternative is conventional slurry tailings.  For the purposes of the alternatives assessment, 
conventional slurry tailings were defined to have a solids content of 37% (by mass).  Conventional slurry tailings 
would be deposited from perimeter containment dams with an estimated 1% beach slope (above water).  For the 
Project, the optimum conventional tailings deposition plan would discharge tailings from the north end of 
the TMF and would create a water reclaim water pond at the south end of the TMF.   

The pipeline and pumping systems for the conventional tailings alternative would have to transport a higher 
volume of fluid to the TMF compared to the thickened tailings option.  Process water transported to the TMF with 
the tailings slurry, as well as precipitation that comes in contact with tailings, must be contained and treated 
before being discharged to the environment.  The conventional tailings alternative would need more water 
storage capacity to contain and reclaim all of the excess water required to transport the slurry tailings from the 
process plant in a pipeline.  This would also result in a significantly higher volume of reclaim water being 
continually pumped back to the process plant, compared to the thickened tailings alternative.  Consequently, 
larger diameter pipelines and more pumps would be required for the conventional tailings alternative. 

Because conventional tailings have a flatter beach slope and the TMF must be capable of impounding more 
water, the perimeter containment dams would be higher and dam volumes would be larger than the thickened 
tailings alternative.  In addition, conventional tailings will tend to segregate (i.e., coarser tailings will tend to settle 
out on the upper reaches of the tailings beaches and finer tailings (often referred to as ‘slimes’) will tend to 
settle out on the lower reaches, close to the reclaim pond).  It will be more difficult to implement closure in the 
slimes areas. 

3.9.1.2 Alternative 2 – Thickened Tailings 

The second alternative is thickened tailings deposition.  Thickened tailings are created using high compression 
thickeners to remove more water from the tailings at the process plant so that the tailings discharged to the 
TMF would have a solids content, in our case ranging from 63% to 68% (by mass).  Thickened tailings are 
non-segregating so problematic slimes areas will be less likely to form.  In addition, thickened tailings disposal 
greatly simplifies water management and reduces the overall risks typically associated with conventional slurry 
tailings disposal.  

A thickened tailings management facility would require a smaller reclaim pond, compared with conventional 
tailings, since more water is recovered and recycled to the process plant at the thickener.  Thickening tailings at 
the process plant would remove a significant quantity of water that can be immediately reused in the process 
plant and would reduce the volume of water pumped to the TMF in the tailings slurry and then back to the 
process plant as reclaim water.  The thickened tailings alternative would result in a significant reduction in 
the quantity of water contained at the TMF and reclaimed to the process plant.  

For the thickened tailings alternative, the expected deposition slope was estimated to be 3% (above water).  
The optimum thickened tailings deposition plan would discharge tailings from a central location to form a cone.  
This would result in lower perimeter containment dam crest elevations to provide the required tailings storage 
volume.  Lower perimeter dam crest elevations would result in significantly smaller containment dam fill volumes. 
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Thickened tailings are non-segregating, which would result in lower permeability tailings and reduced seepage 
from the TMF.  For this reason, only the perimeter dams adjacent to the reclaim water pond would be 
low-permeability (i.e., water retaining) for the thickened tailings alternative.  Water retaining dams are more 
expensive to construct, therefore the thickened tailings alternative would have lower dam construction costs.   

Another key advantage of thickened tailings is that they are generally easier to rehabilitate for site closure.  
Thickened tailings will avoid the formation of slimes areas and will thus provide a more trafficable surface for 
construction equipment to implement closure measures. 

3.9.2 Screening of Tailings Deposition Alternatives 

Table 3-13 presents the screening assessment results for the tailings deposition alternatives. 

Table 3-13: Screening of Feasible Alternatives for Tailings Deposition

Screening Criteria Conventional Tailings Thickened Tailings 

Does the alternative provide a viable 
solution to the problem or opportunity to be 
addressed? 

Yes Yes 

Does the alternative use proven 
technologies, and is it technically feasible? 

Yes Yes 

Is the alternative consistent with 
federal/provincial government priority 
initiatives? 

Yes Yes 

Can the alternative be carried out without 
significant effects to important 
environmental features? 

Yes Yes 

Is the alternative practical, financially 
realistic and economically viable? 

Yes Yes 

Is the alternative within OHRG's ability to 
implement? 

Yes Yes 

Can the alternative be implemented within 
the Project Site? 

Yes Yes 

Is the alternative appropriate to the 
Proponent? 

Yes Yes 

Is the alternative able to meet the purpose 
of the Canadian Environmental 
Assessment Act (CEAA)/ Environmental 
Assessment Act (EAA)? 

Yes Yes 

Screening Results Advanced for comparative 
evaluation. 

Advanced for comparative 
evaluation. 
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3.9.3 Comparative Evaluation of Tailings Deposition Alternatives 

Several environmental, technical, economic and social criteria were considered when choosing the best 
technology for tailings deposition.  The key environmental considerations include TMF footprint, dusting, 
potential for water quality impacts, and consequence of failure.  The key technical factors and considerations 
include tailings beach slope, containment dam height, dam volume, slope stability, dam design/construction and 
reclaim pond requirements.  Key economic considerations include estimated capital, operating and maintenance 
costs.  Key socio-economic considerations include risk of failure, community safety and aesthetics.  

Environmental Criteria 

Some project-environment interactions associated with tailings deposition include; loss of vegetation, impacts to 
air quality from dusting, and environmental risk associated with dam failure or poor performance of the tailings 
management facility. 

Alternative 1, conventional slurry tailings requires higher dams and more impounded water resulting in an 
increased likelihood of dam failure.  In the event of a tailings containment dam failure, the downstream 
environmental consequences could include significant loss of terrestrial and aquatic habitat.  There is a higher 
potential for impacts to air quality from dusting with conventional tailings because the tailings will segregate 
resulting in areas with coarse-sized tailings particles that are more susceptible to wind erosion.  Dust mitigation 
measures may be required on inactive beaches.   

Flatter topography at OHRG makes stacked thickened tailings deposition more favourable because Alternative 2 
requires lower dam heights.  The thickened tailings alternative requires a smaller reclaim pond which would 
somewhat reduce the amount of clearing and grubbing.  The smaller reclaim pond with thickened tailings would 
reduce the risk of failure and have a lower consequence of a facility breach.  The potential for impacts to air 
quality from dusting are less with thickened tailings because the tailings are non-segregating and maintain 
a higher level of saturation.  A tailings surface with well-graded particles (i.e., mixture of fine and coarse grained) 
is less susceptible to wind erosion.  However, there is some potential for impacts to air quality from dusting 
of the desiccated thickened tailings surface until another layer of saturated tailings is deposited over top.  
Continual rotation of tailings discharge from the central deposition point will reduce the potential for dusting. 

Social Criteria 

Community safety and aesthetics are key concerns for stakeholders.  With both tailings deposition technology 
alternatives, there is a risk of tailings dam failure.  Conventional tailings, with a larger water pond and higher 
dams, would have a higher inherent risk and consequence of failure than thickened tailings, which would have a 
smaller water pond and lower dams. 

Visually, lower dams associated with thickened tailings are less obtrusive than the higher dams of conventional 
tailings.  Furthermore, the closed thickened tailings management facility will have less visually impact after the 
tailings are revegetated because the perimeter dams are smaller. 

No effects on cultural heritage are anticipated from the tailings management facility for either tailings deposition 
alternative. 
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Technical Criteria 

A conventional slurry tailings management facility would require higher perimeter containment dams and would 
therefore have a higher likelihood of failure.  Higher dams and dams that retain water have increased likelihood 
and consequence of failure.  The conventional slurry tailings alternative would require higher dams and larger 
water retaining dams that are more expensive to construct.  The conventional tailings alternative would have 
increased rates of tailings and reclaim water pumping between the process plant and TMF. 

A thickened tailings management facility would require lower perimeter containment dam crest elevations 
(i.e., lower dam heights) and smaller dam volumes to provide the required tailings storage capacity.  
Lower dams would generally have a lower consequence of failure.  Thickened tailings are non-segregating 
which would result in lower permeability tailings and reduced seepage from the TMF.  With thickened tailings 
deposition, only the perimeter dams adjacent to the reclaim water pond would be water retaining.  The thickened 
tailings alternative would require less pumping of reclaim water back to the process plant and would have 
a smaller reclaim water pond. 

Economic Criteria 

The estimated capital and operating costs are lower for the thickened tailings alternative.  Dam construction 
costs would be lower for the thickened tailings alternative.  Pipeline and pump capital and operating costs are 
higher for the conventional tailings alternative. Operating costs are lower for the thickened tailings alternative 
because smaller tailings and reclaim water volumes would require less energy to pump.  However, it should be 
noted that the dam construction and pipeline cost savings associated with the thickened tailings alternative 
would be offset by the capital and operating costs of a tailings thickener plant. 

Table 3-13 outlines and compares the two alternatives based on considerations associated with the 
environment, social, technical and economic criteria. 
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Table 3-13: Comparative Evaluation of Tailings Deposition Alternatives

POTENTIAL IMPACT 

ALTERNATIVE 

Alternative 1 – Conventional Tailings Alternative 2 – Thickened Tailings 

Water Quality  No effect on water quality expected with planned 
water management systems. 

 No effect on water quality expected with planned 
water management systems. 

Terrestrial Ecology  Higher loss of terrestrial habitat due to larger 
reclaim water pond footprint. 

 Lower loss of terrestrial habitat due to smaller 
reclaim water pond footprint. 

Aquatic Ecology  The tailings management facility footprint was 
constrained to reduce impact to aquatic habitat.  

 The tailings management facility footprint was 
constrained to reduce impact to aquatic habitat. 

Hydrology  Containment and management of precipitation onto 
tailings will reduce downstream flow. 

 Containment and management of precipitation onto 
tailings will reduce downstream flow. 

Hydrogeology  No predicted impact to groundwater quality with 
planned seepage collection and pump-back system. 

 No predicted impact to groundwater quality with 
planned seepage collection and pump-back system. 

Air Quality  Potential for air quality impacts due to tailings dust 
generation.  Risk of dusting will be higher than 
thickened tailings due to segregation of 
conventional slurry tailings during deposition 
resulting in coarse-sized particles that are more 
susceptible to wind erosion. 

 Risk of dusting will likely be lower than conventional 
tailings because thickened tailings are 
non-segregating resulting in a tailings surface with a 
mix of particle sizes that are less susceptible to wind 
erosion. 

Social  Increased consequence of dam failure due to higher 
dams and larger impounded water volume. 

 Higher dams are more visually obtrusive. 

 Lower consequence of potential dam failure due to 
lower dams and less impounded water volume. 

 Lower dams are less visually obtrusive. 
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POTENTIAL IMPACT 

ALTERNATIVE 

Alternative 1 – Conventional Tailings Alternative 2 – Thickened Tailings 

Technical  Higher dams.  Higher dam volumes.  Larger water 
retaining dams.  Higher risk of failure.  Higher 
tailings and reclaim water pumping rates.  Larger 
reclaim water pond.   

 Lower dams.  Smaller dam volumes.  Smaller water 
retaining dams.  Lower risk of failure.  Lower tailings 
and reclaim water pumping rates.  Smaller reclaim 
water pond.     

Economic  Capital and operating costs are higher.  Closure 
costs may be higher due to more difficult equipment 
access on areas of tailings slimes.  

 Capital and operating costs are lower.  Closure costs 
may be lower due to absence of areas of  tailings 
slimes.    
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3.9.4 Selection of Preferred Tailings Deposition Alternative 

Based on the comparative evaluation, specifically the reduced reclaim water storage and pumping requirements, 
reduced dam height and volume, lower life of mine costs and reduced consequence of failure, Alternative 2, 
thickened tailings deposition was selected as the preferred alternative.  Thickened tailings are less likely to 
segregate and form problematic areas of tailings slimes.  In addition, thickened tailings disposal simplifies water 
management and reduces the overall risks typically associated with conventional slurry tailings disposal.  
Another key advantage of thickened tailings is that they are generally easier to rehabilitate for site closure. 
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4.0 MINE WASTE DISPOSAL ALTERNATIVES ASSESSMENT 
An assessment of mine waste disposal alternatives for the Osisko Hammond Reef Gold Project (the Project) 
is required under Environment Canada’s Guidelines for the Assessment of Alternatives for Mine Waste Disposal 
(the Guidelines) (Environment Canada 2011).  The Project, located in northern Ontario, will include a Tailings 
Management Facility (TMF) and a Waste Rock Management Facility (WRMF), both of which may impact natural 
water bodies frequented by fish and may need to be designated as Tailings Impoundment Areas (TIAs)1 
per Schedule 2 of the MMER. 

During a technical meeting held at the Environment Canada office in Gatineau Quebec on July 23, 2013 
(OHRG 2013), it was suggested that the Mine Waste Alternatives Assessment be completed as a “stand-alone” 
document to facilitate discussions regarding designation of water bodies per Schedule 2 MMER.  The Mine 
Waste Disposal Alternatives Assessment is included in Appendix 4.I.   

  

                                                      
1 The term “Tailings Impoundment Area (TIA)” refers to a natural water body frequented by fish into which tailings, waste rock, and any 

effluent that contains any concentration of the deleterious substances specified in the Metal Mining Effluents Regulations (MMER), 
and of any PH, are disposed (Environment Canada 2011).   
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5.0 SUMMARY OF PREFERRED ALTERNATIVE MEANS OF CARRYING 
OUT THE PROJECT 

A full range of alternative methods of carrying out the Project have been examined and assessed.  
Alternatives that meet the Project objectives were identified in the ToR and an initial screening process 
was completed.  The alternatives that were deemed reasonable were carried forward for further evaluation and 
were investigated in greater detail.  Comparative summaries of the features of the alternatives, environmental 
and social impacts, cost requirements, and discussions of the degree to which the alternative fulfills the need 
identified were used to determine which option is best overall.  A summary of the preferred alternative for each 
Project component is presented below in Table 5-1.   

Table 5-1: Summary of Preferred Alternative Means of Carrying out the Hammond Reef Gold Project 

Project Component Preferred Alternative 

Ore processing method Processing using cyanide including a cyanide 
destruction circuit 

Project transmission line Transmission line along Hardtack/Sawbill Road and 
crossing Sawbill Bay 

Sewage treatment facility location Dedicated facilities for the camp and the Mine 

Sewage treatment technology Package sewage treatment plant 

Water discharge location Overland pipeline to the south with discharge to the 
south end of Sawbill Bay 

Access road Hardtack/Sawbill Road 

Worker accommodation  On-site accommodation camp  

Waste Rock Management Facility – Alternative 3 Located immediately east of the open pits and Ore 
Processing Facility.  

Tailings Management Facility – Alternative 3 - 
Optimized “Base Case” 

Located approximately 9 km northeast of the 
processing plant 

Tailings Technology Thickened tailings 

 

The above alternatives will be included in the EIS/EA Report for an assessment of their environmental effects. 
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7.0 GLOSSARY OF TERMS 

Table 7-1: Glossary of Terms

Term Definition 

Benchmark 

A permanent point whose known elevation is tied to a national network. These points 
are created to serve as a point of reference.  Benchmarks have generally been 
established by the USGS, but may have been established by other Federal or local 
agencies.  Benchmarks can be found on USGS maps. (NOAA 2012). 

Channel 

An open conduit either naturally or artificially created which periodically or continuously 
contains moving water, or forms a connecting link between two bodies of water.  River, 
creek, run, branch, anabranch and tributary are some of the terms used to describe 
natural channels.  Natural channels may be single or braided.  Canal and floodway are 
some of the terms used to describe artificial channels. (NOAA 2012). 

Discharge 
The release or extraction of water from an aquifer.  Typical mechanisms of natural 
discharge are evapotranspiration by phreatophytes, springs, and drains to surface 
water bodies. Pumping is a man-caused discharge. (University of Idaho 2012). 

Drainage 

Process of removing surface or subsurface water from a soil or area.  A technique to 
improve the productivity of some agricultural land by removing excess water from the 
soil; surface drainage is accomplished with open ditches; subsurface drainage uses 
porous conduits (drain tile) buried beneath the soil surface. (U.S. Department of 
Interior 2012). 

Effluent Partially or completely treated wastewater flowing out of a treatment facility, reservoir, 
or basin. (U.S. Department of Interior 2012). 

Energy 
Force or action of doing work.  Measured in terms of the work it is capable of doing; 
electric energy, the electric capacity generated and/or delivered over time, is usually 
measured in kilowatt hours (kWh). (U.S. Department of Interior 2012). 

Enhancement Improvement of a facility beyond its originally designed purpose or condition.  
(U.S. Department of Interior 2012). 

Erosion 

Wearing away of the lands by running water, glaciers, winds, and waves, can be 
subdivided into three process: Corrasion, Corrosion, and Transportation.  Weathering, 
although sometimes included here, is a distant process which does not imply removal 
of any material. (NOAA 2012). 

Gradient 
General slope or rate of change in vertical elevation per unit of horizontal distance of 
water surface of a flowing stream.  Slope along a specific route, as of a road surface, 
channel or pipe.  (U.S. Department of Interior 2012). 

Groundwater 
Water within the earth that supplies wells and springs; water in the zone of saturation 
where all openings in rocks and soil are filled, the upper surface of which forms the 
water table.  Also termed Phreatic water. (NOAA 2012). 
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Term Definition 

Hazardous Materials 

Materials that pose the potential for grave, immediate, future, and genetic injury and 
illness when handled without proper equipment and precautions.  Such materials may 
be toxic, flammable, explosive, corrosive, combinations of these, or otherwise injurious 
to life and health.  Besides being potentially injurious to the discoverer of the materials, 
toxic materials may be transported to co-workers, children or pets from shoes or 
clothing.  (U.S. Department of Interior 2012). 

Intake 
Any structure through which water can be drawn into a waterway.  Any structure in a 
reservoir, dam or river through which water can be discharged.  (U.S. Department of 
Interior 2012). 

Landfill 

An open area where trash is buried.  Facility in which solid waste from municipal 
and/or industrial sources is disposed; sanitary landfills are those that are operated in 
accordance with environmental protection standards. (U.S. Department of 
Interior 2012). 

Mitigation measures 
Methods or plans to reduce, offset, or eliminate adverse project impacts.  Action taken 
to avoid, reduce the severity of, or eliminate an adverse impact.  (U.S. Department of 
Interior 2012). 

Ore Rock or earth containing workable quantities of a mineral or minerals of commercial 
value. (U.S. Department of Interior 2012). 

Permeability The ability of a material to transmit fluid through its pores when subjected to a 
difference in head. (NOAA 2012). 

Precipitation 

As used in hydrology, precipitation is the discharge of water, in a liquid or solid state, 
out of the atmosphere, generally onto a land or water surface.  It is the common 
process by which atmospheric water becomes surface, or subsurface water.  The term 
"precipitation" is also commonly used to designate the quantity of water that is 
precipitated.  Precipitation includes rainfall, snow, hail, and sleet, and is therefore a 
more general term than rainfall. (NOAA 2012). 

Reservoir A man-made facility for the storage, regulation and controlled release of water. 
(NOAA 2012). 

Seepage The interstitial movement of water that may take place through a dam, its foundation, 
or abutments. (NOAA 2012). 

Surface Water Water that flows in streams and rivers and in natural lakes, in wetlands, and in 
reservoirs constructed by humans. (NOAA 2012). 

Tailings Second grade or waste material separated from pay material during screening or 
processing.  (U.S. Department of Interior 2012). 

Topography 
Physical shape of the ground surface. Collective features of the Earth's surface, 
especially the relief and contour of the land. The arrangement of hills and valleys in a 
geographic area. (U.S. Department of Interior 2012). 
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Term Definition 

Water Table 
The level below the earth's surface at which the ground becomes saturated with water. 
The water table is set where hydrostatic pressure equals atmospheric pressure. 
(NOAA 2012). 

Wetland An area that is regularly wet or flooded and has a water table that stands at or above 
the land surface for at least part of the year. (NOAA 2012). 
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8.0 LIST OF ABBREVIATIONS, ACRONYMS AND INITIALISMS 

Table 8-1: List of Abbreviations, Acronyms and Initialisms 

Acronym Definition 

CEA Agency Canadian Environmental Assessment Agency 
CEAA Canadian Environmental Assessment Act  
EA Environmental Assessment 
EAA Environmental Assessment Act 
EIS/EA Report Environmental Impact Statement/Environmental Assessment Report 
EIS Guidelines Environmental Impact Statement Guidelines  
HCN Hydrogen Cyanide 
MMER Metal Mining Effluent Regulation 
NOAA National Oceanic and Atmospheric Administration 
OHRG Osisko Hammond Reef Gold Ltd. 
MOE Ontario Ministry of the Environment  
TMF Tailings Management Facility 
ToR Terms of Reference 
TIA Tailings Impoundment Areas 
TSD Technical Support Document 
TSS Total Suspended Solids 
WRMF Waste Rock Management Facility 
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9.0 LIST OF UNITS 

Table 9-1: List of Units 

Abbreviation Unit 

°C degrees Celsius 
km kilometre 
kV kilovolts 
m metre 
m3/d cubic metres per day 
mm millimetre 
Mm3 million cubic metres 
MW megawatts (one million watt hours of electrical energy) 
ppm parts per million 
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1.0 INTRODUCTION 
An assessment of mine waste disposal alternatives for the Osisko Hammond Reef Gold Project (the Project) is 
required under Environment Canada’s Guidelines for the Assessment of Alternatives for Mine Waste Disposal 
(the Guidelines) (Environment Canada 2011).  The Project, located in northern Ontario, will include a Tailings 
Management Facility (TMF) and a Waste Rock Management Facility (WRMF), both of which may impact natural 
water bodies frequented by fish and may need to be designated as Tailings Impoundment Areas (TIAs)1 per 
Schedule 2 of the Metal Mining Effluent Regulations (MMER).   

The objective of the mine waste alternatives assessment is to effectively evaluate and identify the most 
appropriate methods and locations for disposal of mine waste based on various environmental, technical, 
economic and socio-economic considerations.  The preferred facility alternatives should result in minimal net 
effects on the environment and be technically sound and economical.  

In accordance with the Guidelines, a Multiple Accounts Assessment (MAA), a decision matrix method of 
analysis, was used to evaluate TMF and WRMF alternatives and select the preferred facilities for the Project.  
This type of analysis allows for transparency in the decision making process.  This document will demonstrate to 
external reviewers, regardless of technical background, that all reasonable mine waste disposal alternatives 
have been brought forward and assessed.  

Section 2 of this report provides an overview of the Guidelines and the proposed Alternatives Assessment 
document structure prescribed by the Guidelines.  The results of the assessment carried out following this 
standardized process are presented for the TMF in Section 3 and the WRMF in Section 4. 

This Alternatives Assessment builds on supporting documentation previously issued for the Project including: 

 Evaluation of Tailings Management Facility Dam Realignment (Golder 2012a); 

 Scoping Level Tailings Transport Cost Estimate (Golder 2012b); 

 Conceptual Tailings Deposition Plan and Thickened Tailings Evaluation (Golder 2012c); 

 Hammond Reef Gold Project – Project Description (Golder 2011a) – since revised; 

 Hammond Reef On-Site Tailings Management Facility Siting Options Evaluation (Golder 2011b); and 

 Appendix A – Preliminary Tailings Assessment in the Terms of Reference (OHRG 2012.) 

The Mine Waste Disposal Alternative Assessment has also considered comments and incorporated 
recommendations provided by the Environment Canada review team and discussed during a technical meeting 
held at the Environment Canada office in Gatineau Quebec on July 23, 2013 (OHRG 2013) 

                                                      
1 The term Tailings Impoundment Area (TIA) refers to a natural water body frequented by fish into which tailings, waste rock, and any 

effluent that contains any concentration of the deleterious substances specified in the Metal Mining Effluents Regulations (MMER), and 
of any PH, are disposed (Environment Canada 2011).   

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



MINE WASTE DISPOSAL 
ALTERNATIVES ASSESSMENT REPORT 
VERSION 1 
 

December 2013 
Project No. 13-1118-0010 
Hammond Reef Gold Project 2 

 

2.0 ALTERNATIVES ASSESSMENT METHODOLOGY AND APPROACH 
Environment Canada’s Guidelines for the Assessment of Alternatives for Mine Waste Disposal describes a 
seven-step approach, as follows:  

 Step 1: Identify candidate alternatives 

 Step 2: Pre-screening assessment 

 Step 3: Alternative characterization 

 Step 4: Multiple Accounts Assessment 

 Step 5: Value-based decision process 

 Step 6: Results and Sensitivity analysis 

 Step 7: Document results 

The following sections provide a clear description of the rationale and context expected in each step of the 
assessment process. 

 

2.1 Identify Candidate Alternatives 
A list of all possible alternatives for waste disposal is initially prepared.  A ‘possible’ alternative is described as 
reasonable, conceivable and realistic, as outlined in the Guidelines.  At this stage, the alternatives are 
conceptually developed to assess their technical and economic feasibility and potential impacts at a high-level.  

Within this stage, basic threshold criteria are developed to establish regional boundaries for selecting candidate 
alternatives.  Establishment of threshold criteria is necessary to confine the range of alternatives to a finite, 
manageable list. 

The Guidelines suggest that, for each project component, at least one alternative that does not impact a natural 
water body that is frequented by fish (i.e., a “dry land” alternative) should be considered. 

 

2.2 Pre-screening Assessment 
The purpose of this stage is to optimize the decision making process by eliminating alternatives that are either 
unfeasible or have obvious deficiencies.  Through this process, alternatives that exhibit fatal flaws such as the 
inability to achieve technical objectives, economic or environmental targets or alternatives that are not compliant 
with regulatory requirements are eliminated.  
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2.3 Alternative Characterization 
To transition towards the next steps of the evaluation process, it is necessary to characterize the remaining mine 
waste disposal alternatives.  Characterization criteria for the Project alternatives are categorized into the four 
broad groups or “accounts” identified below.  Accounts are then sub-divided into more focused components that 
are described in the following sections. 

 Environmental – This account focuses of characterizing the environment surrounding the alternatives 
including considerations such as hydrology, hydrogeology, water quality, air quality and potential impacts to 
aquatic, terrestrial and bird life. 

 Technical – This account focuses on engineering considerations such as foundations conditions, dam size 
and volume, water management requirements, pipeline and haul road routes and lengths and closure 
design. 

 Economic – This account focuses on potential costs including capital and operational costs, and costs for 
fish habitat compensation and closure. 

 Socio-economic – This account focuses on influences to local and regional land users including 
considerations such as aesthetics, the presence of archaeological sites, land claims, and effects to land 
uses such as hunting, fishing and tourism. 

 

2.4 Multiple Accounts Assessment 
A multiple accounts assessment (MAA) is used to compare the waste disposal facility alternatives.  The MAA 
employs a multi-level assessment approach beginning with broad generalized characterization accounts (as 
described in step 3 – Alternative Characterization).  Accounts are further broken down into specific sub-
accounts, and measurable indicators.  The MAA decision making tool is a vehicle used to identify elements that 
differentiate alternatives and provide a basis for quantifying assessment considerations through a weighting and 
scoring system.  

Sub-accounts are used to assess a specific consideration within the broader account.  An example of a sub-
account is the Aquatic Habitat within the Environmental account.  Sub-accounts should be differentiating, 
meaning they demonstrate distinction amongst the alternatives.  

In order to assess and compare the sub-accounts, measurable attributes, called indicators, are assigned to each 
sub-account.  Indicators allow for the qualitative or quantitative measurement of factors associated with the sub-
accounts.  Indicators are focused, specific components that represent their respective parent sub-account.  An 
example of an indicator is the Permanent Streams Impacted within the Aquatic Habitat sub-account. 

  

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



MINE WASTE DISPOSAL 
ALTERNATIVES ASSESSMENT REPORT 
VERSION 1 
 

December 2013 
Project No. 13-1118-0010 
Hammond Reef Gold Project 4 

 

2.5 Public, Aboriginal and Government Consultation 
Public, Aboriginal and government groups were engaged on the subject of alternatives assessment and 
selection, including mine waste alternatives on an ongoing basis.  Chapter 7 of the Project Environmental Impact 
Statement/Environmental Assessment (EIS/EA) Report details Project Public Consultation and Aboriginal 
Engagement and provides a full summary of activities, including meeting notes and information materials.   

A summary of the meetings and discussions regarding Alternatives that took place with Public, Government and 
Aboriginal groups is provided below. 

2.5.1 Public 

A Community News Brief has been published on a biweekly basis since November 2010.  Examples of 
publication titles which touched on the topic of Project alternatives and the results of the assessment include: 

 Project Phases and Schedule 

 Working out the Project Details 

 Waste Rock 

 Tailings Management and Reclamation 

 Sharing the Results of the Environmental Assessment 

 Hydrogeology 

 Hydrology 

 Terrestrial Biology 

 Aquatic Biology 

 Water Quality 

 Atmospheric 

 Environmental Assessment – Considering Comments and Finalizing the Report 

Five Community Open Houses have been held between February 2011 and April 2013.  The Community Open 
Houses include sharing information about the Project description, alternatives and the results of the assessment.  
Project details were also shared with a variety of community groups, including high school students, seniors, 
tourist outfitters and the local fishing and hunting club. 

The most recent feedback received from public comment forms indicate a strong understanding of the Project 
details, and support for the Project moving forward.  The pie charts below show the responses provided by 
members of the Public who attended the Open House on April 3, 2013 in Atikokan.  Eighty percent of the forty 
people who completed a comment form feel up to date on the status of the Hammond Reef Project and 90 
percent feel confident in Osisko’s environmental management plans.  
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OHRG is committed to ongoing consultation with the Public.  As detailed in Chapter 8 of the EIS/EA Report, 
should the Project go forward, a Town Committee will be formed to ensure ongoing information sharing and 
community involvement in the Project. 

2.5.2 Government 

Several hundred written comments were received from the Government Review Team following the publication 
of the Draft EIS/EA Report.  

Approximately 35 of these comments included questions on alternatives, mostly requesting further detail and 
requesting a stronger link to the regulatory requirements.  Comments on the alternatives assessment were 
provided by the following regulatory agencies: 

 Ministry of Environment, EAB 

 Canadian Environmental Assessment Agency 

 Ministry of Natural Resources 

 Environment Canada 

Written responses to all comments were provided in draft form to agencies for discussion at scheduled 
meetings.  Formal written responses have also been provided to agencies and published as part of the Final 
EIS/EA Report.   

The assessment of mine waste alternatives was a specific area of concern for Environment Canada and OHRG 
travelled to Gatineau to meet with Environment Canada regarding this topic on July 23, 2013.  Correspondence 
subsequent to the meeting outlined Environment Canada’s specific requests for report revisions. 

Environment Canada requested that OHRG undertake a more detailed mine waste alternatives assessment by 
including additional sub-accounts and indicators in the multiple accounts analysis.  Environment Canada 
provided suggested indicators for consideration in the Environment, Economic and Socio-Economic accounts 
and sub-accounts.  In response, OHRG incorporated many of the suggested revisions to the report as 
summarized in the Table 1 below.  A complete list of proposed sub-accounts and indicators was prepared and 
provided to Environment Canada for review prior to carrying out the detailed assessment. 
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Table 1: Indicators Added to the Assessment based on Consultation with the Government Review Team 

Account or Sub-Account Suggested Indicator  Added to Assessment? 

Terrestrial Habitat 
Impact on terrestrial flora and fauna Yes 
Potential effects on wildlife  Yes 
Potential effects on bird habitat Yes 

Aquatic Habitat 

Permanent streams impacted Yes 
Ephemeral streams impacted Yes 
Indirect impacts such as 
downstream flow reductions 

Yes (indirectly through impacts to 
streams and fish-bearing lakes) 

Number of fish-bearing lakes 
affected Yes 

Area of fish-bearing lakes affected Yes 

Economic Capital and operating costs 
provided in dollars Yes 

Socio-Economic 

Aboriginal and Public 
Perception/Opinion 

Considered on an ongoing basis 
without including in accounting format. 
Detailed in Chapter 7 of the EIS/EA 
Report and Section 2.5 of this report.  

Effects on land use such as 
hunting, fishing and tourism Yes 

Technical Seismic risks  Considered to be non-distinguishing 
 

2.5.3 Aboriginal 

The Community News Brief has been published in the Wawatay Times on a biweekly basis since spring 2012 
and hard copies have been sent to the First Nations band offices.  

During the period from February 2011 to April 2013, OHRG has given presentations to the Fort Frances Chiefs 
Secretariat First Nation (10 meetings), the Lac Des Mille Lacs First Nation (8 meetings) and the Metis Nation of 
Ontario Region 1 Consultation Committee (7 meetings).    

OHRG visited each First Nations community and shared the Project details, alternatives and conclusions 
presented in the EIS/EA Report.  Community feasts were held with the 4 Metis communities to share project 
features.  Feedback received from Aboriginal communities regarding alternatives and mine waste tailings 
alternatives were considered in the assessment.  Information provided by Aboriginal groups that informed 
Project design and alternative selection included: 

 Identification of fish habitat 

 Identification of sacred sites 

 Avoidance of siting tailings in important lake or trap line (i.e., Lizard Lake) 

 Agreement with trap line holder 
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Throughout communications and engagement events OHRG has heard many concerns about potential long 
term effects of the Project on the environment.  Although the focus of these comments is often expressed 
through the importance of the whole and interconnected environment, the following specific environmental 
concerns have been stated in writing by identified Aboriginal communities.   

These concerns are identified in Table 2 which also shows the corresponding MAA account/sub-account that 
addresses the concern.   

Table 2: Aboriginal Community Concern Concordance Table with MAA Account/Sub-account

Community Concern Corresponding MAA (Account/Sub-account) 

Seine River First Nation Water Quality Environment/Water Resources 
Aquatic Biology Environment/Aquatic Habitat 
Terrestrial Biology Environment/Terrestrial Habitat 
Hydrology Environment/Water Resources 
Closure Planning Technical/Closure 

Naicatchewenin 
First Nation  

Tailings and Water Management Technical/Water Management & 
Technical/Complexity of Design and 
Construction 

Water Quality Environment/Water Resources 
Mitaanjigamiing 
First Nation  

Groundwater Environment/Water Resources 
Mitta Lake Environment/Aquatic Habitat 
Air Quality Environment/Air Quality 

Lac des Mille Lacs 
First Nation  

Mitta Lake  Environment/Aquatic Habitat 
Water Management Technical/Water Management 
Ore Processing Not included in Mine Waste Disposal 

Assessment – Considered in Alternative Means 
for the Project in Chapter 4 

Tailings Management Technical/Complexity of Design and 
Construction 

Metis Nation of Ontario Mitta Lake Environment/Aquatic Habitat 
Aquatic Biology Environment/Aquatic Habitat 
Terrestrial Biology Environment/Terrestrial Habitat 
Socio-economics Socio-economics/Effects on Land Use 
Traditional Use Study Socio-economics/Archaeology & Socio-

economics/Effects on Land Use 
Closure Planning Technical/Closure 
Transmission Line Alternatives Not included in Mine Waste Disposal 

Assessment – Considered in Alternative Means 
for the Project in Chapter 4 

Workers Camp Alternatives Not included in Mine Waste Disposal 
Assessment – Considered in Alternative Means 
for the Project in Chapter 4 
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Community Concern Corresponding MAA (Account/Sub-account) 

Metis Nation of Ontario 
(Continued) 

Ore Processing Alternatives Not included in Mine Waste Disposal 
Assessment – Considered in Alternative Means 
for the Project in Chapter 4 

Tailings Management Technical/Complexity of Design and 
Construction 

Harvesting Access Socio-economics/Effects on Land Use 
Community Consultation Not included in Mine Waste Disposal 

Assessment – Considered in Chapter 7 of the 
EIS/EA Report 

EA Methods Not included in Mine Waste Disposal 
Assessment – Considered in Chapter 2 of the 
EIS/EA Report 

 

OHRG is committed to ongoing consultation with Aboriginal groups as detailed in Chapter 8 of the EIS/EA 
Report.  OHRG has formed four Resource Sharing Committees with the First Nations who are signatories to the 
Resource Sharing Agreement.  Technical working groups will also be formed with the Metis Nation of Ontario 
should the Project proceed and move on towards construction.  Ongoing engagement with Aboriginal 
communities will ensure they are involved in the Project planning process as it moves forward.  

The active and ongoing participation of the Aboriginal, public and government in the project planning process is 
a key aspect of the EA Process.  OHRG’s commitment towards ongoing engagement with Aboriginal 
communities and the public through information sharing and formation of committees is directly tied to the 
environmental assessment process, and our commitments are outlined in Chapter 8 Social Management and 
Chapter 9 Commitments Table of the EIS/EA Report.  

 

2.6 Value-Based Decision Process 
Through a value-based decision process, each alternative waste disposal facility is ranked using a transparent 
scoring system.  A six-point scoring scheme is developed for all indicators where 6 is the best possible score, 
and 1 is the least possible score.  Indicators that are quantifiable are scored according to discrete intervals.  
For indicators that require a qualitative evaluation, scoring schemes are developed based on the judgment of 
technical or environmental experts and/or the recommendations provided in the Guidelines. 

After the alternatives have been evaluated and scored under each indicator, weighting factors are introduced to 
weight the relative importance of each account, sub-account and indicator.  Each account is assigned a 
weighting factor based on the relative importance of the account compared to the others.  The same process is 
followed for each sub-account and indicator.  An account, sub-account or indicator assigned a higher weighting 
factor implies a perceived greater relative value or importance in comparison to the other indicators within that 
sub-account.  Weighting factors were determined based on input from technical experts and environmental 
specialists, the recommendations laid out in the Guidelines and stakeholder interest and feedback received 
during consultation.  
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2.7 Sensitivity Analysis 
To ensure integrity of the MAA, a sensitivity analysis is incorporated into the assessment to provide 
a transparent, comprehensible and unbiased evaluation.  In the sensitivity analysis, the same quantitative 
calculations were completed with varying account weighting permutations.  Although the opinions of the 
technical and environmental experts and stakeholders are reflected in the base case weighting system, 
a sensitivity analysis provides reassurance that the preferred alternative would still be selected if the assessment 
were to be carried out by an individual who holds different value perceptions of the accounts, sub accounts and 
indicators.  
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3.0 TAILINGS MANAGEMENT FACILITY LOCATION ASSESSMENT 
The tailings management facility (TMF) is a management component for waste produced by processing the ore.  
The project is expected to generate approximately 165 million cubic metres of tailings over the life of the project.  
Thickened tailings will be hydraulically transported from the processing facility to the TMF where the tailings will 
be contained through natural (topographic) containment, constructed perimeter dams, or a combination of both.    

The perimeter containment dams will be designed to comply with the Canadian Dam Association (CDA) Dam 
Safety Guidelines (CDA 2007).  The containment dams will be designed to have sufficient freeboard above the 
elevations of adjacent tailings beaches to contain extreme precipitation events and the TMF will be equipped 
with an Emergency Spillway to prevent the overtopping of the perimeter containment dams.  

The perimeter containment dams will be constructed of rockfill and designed with transition/filter zones to 
prevent piping or internal erosion (e.g., migration of tailings particles).  In the case of low-permeability starter 
dams, seepage will be reduced using a geomembrane liner.  An external seepage collection system with pump 
stations will collect and return any seepage back into the TMF.   

At closure, exposed tailings beaches will be revegetated and erosion protection will be placed in drainage 
ditches will be upgraded where required.  Runoff from the revegetated tailings surface is expected to eventually 
be suitable for discharge without treatment.  After the water quality of the runoff from revegetated surface meets 
discharge criteria, the TMF reclaim pond will be lowered by reducing the spillway invert and flows will be 
released to the environment. 

 

3.1 Identification of Candidate Alternatives  
The identification of candidate TMF siting alternatives was carried out and documented in January 2012 as an 
Appendix to the Hammond Reef Terms of Reference (ToR).  Five on-site locations (i.e., located within the 
Osisko mining claims) as well as one off-site location were considered as possible locations for the TMF.  
The candidate locations were selected based on considerations such as the presence of suitable topography 
and the distance of the site from the processing plant.  A 25 km radius from the processing plant was considered 
as a spatial boundary for identifying candidate alternatives.  Beyond this distance, it was considered that the 
maintenance and operational costs required to pump the tailings from the plant to the TMF would render 
the project uneconomical.   

Although the guidelines suggest that at least one of the alternatives should not impact a natural water body that 
is frequented by fish, considering the physical size requirements of the TMF for the Project, the abundance of 
fish-bearing water bodies that exist throughout the regional setting and the spatial constraint identified above, it 
was not possible to identify a viable ‘dry land’ alternative.  However, one alternative (Hogarth Pit), involves 
depositing tailings into a former mine pit lake that is not considered suitable fish habitat.  This option, although 
not a ‘dry land’ option, is an option that would not result impact a natural water body that is frequented by fish.      

The six candidate TMF locations are shown on Figure 1 and are described below.  All proposed sites would 
involve the transportation and deposition of the tailings as a thickened tailings slurry. 
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On-Site Alternative TMF-1 – This TMF alternative is located northeast of the mine against a natural ridge that 
forms the northern containment for the TMF extending to the east.  The TMF footprint would be approximately 
8.6 M-m2 and would include a small lake in the central portion as well as streams draining to the Lizard Lake 
watershed in the east.  Alternative TMF-1 avoids a small lake along the eastern perimeter.  Tailings would be 
pumped to the TMF via pipeline, with water reclamation and toe seepage collection at low points.  The pipeline 
length would be approximately 9 km.  

On-Site Alternative TMF-2 – This TMF alternative is located northeast of the mine site against a natural ridge 
that forms the northern containment for the TMF.  Tailings dam construction would be required only along the 
east, south, and west sides.  The TMF footprint would be approximately 10.8 M-m2.  Alternative TMF-2 would 
avoid 2 small lakes along the eastern perimeter.  Tailings would be pumped to the TMF via pipeline, with water 
reclamation and toe seepage collection at low points.  The pipeline length would be approximately 9 km.  

On-Site Alternative TMF-3 - This TMF alternative is located northeast of the mine site in the Lizard Lake basin.  
The proposed facility would require construction of dams around almost the entire TMF, but would take 
advantage of natural depressions to reduce dam heights.  The TMF footprint would be approximately 14.1 M-m2.  
Alternative TMF-3 requires major diversion of the main inflow to the lake from the north, and damming of the 
former outflow to the south.  Tailings would be pumped to the TMF via pipeline, with water reclamation and 
toe seepage collection at low points.  The pipeline would require construction of a service road and the length 
would be approximately 7 km. 

On-Site Alternative TMF-4 - This TMF alternative is located southeast of Lizard Lake in an upland area.  
The proposed facility would require dams constructed around the entire TMF, but would take advantage of 
locally higher topography to reduce dam height.  The TMF footprint would be approximately 9 M-m2.  
Tailings would be pumped to the TMF via pipeline, with water reclamation and toe seepage collection at low 
points.  The pipeline would require construction of a service road and the length would be approximately 7.2 km. 

On-Site Alternative TMF-5 - This TMF alternative is located northeast of the mine site and east of Premier Lake 
Road in an upland area.  The proposed facility would require dams constructed around the entire TMF.  
The TMF footprint would be approximately 8.3 M-m2.  Tailings would be pumped to the TMF via pipeline, with 
water reclamation and toe seepage collection at low points.  The pipeline length would be approximately 
19.7 km. 

Off-Site Alternative TMF-6 (Hogarth Pit) - This TMF alternative involves the tailings being pumped via pipeline 
to Hogarth Pit in the former Steep Rock Iron Mines site.  The site would require minimal clearing and grubbing, 
but would require some local filling/dam construction to isolate the Pit from the existing Caland and Errington 
Pits and Steep Rock Lake.  This site may include a discharge channel to Seine River, bypassing Steep Rock 
Lake.  The pipeline length would be approximately 27 to 32 km long, depending on route.  The alternative TMF-6 
site location and part of the pipeline route is outside of the Osisko lease area and ownership.  This alternative 
yields liability concerns regarding site security as well as spills and accidents along the pipeline and at the Pit.  
Areas of existing contamination would need to be identified and remediated where required.  Hogarth Pit would 
be isolated from Caland Pit to eliminate water exchange through sealing of Mosher Point tunnel, 
and connections to local water bodies would need to be investigated and sealed where required.  
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3.2 Pre-Screening Assessment  
The pre-screening assessment for the TMF alternatives was carried out and documented in January 2012 as 
part of the Terms of Reference (ToR) for the Project.  This assessment is provided in Appendix A of this report 
and provides a detailed description of each TMF alternative and assesses the viability of each option based on 
the sites’ potential effects on the hydrological/hydrogeological systems, terrestrial environment, aquatic 
environment, and potential socio-economic effects.  The pre-screening assessment considered the following key 
criteria: 

 Significant impact to fish habitat should be avoided; 

 The required tailings pipeline length should be less than 25 km; and 

 The site should be located on lands that under the control of OHRG.  

A brief description of each candidate alternative is provided below and the results of the pre-screening 
assessment are provided below.   

On-site Alternative TMF-3 is considered to have the lowest capital cost due to its topographic containment 
characteristics, however, it would involve filling Lizard Lake with tailings, resulting in significant impact to fish 
habitat.  It would also require construction of a significant channel to divert the Lizard Lake watershed around 
the TMF.  These major environmental alterations and the resulting impacts are considered to be too great for 
this alternative to be considered for further analysis. 

On-site Alternative TMF-5 has the longest pipeline of all the on-site alternatives.  Only approximately 50 percent 
of the pipeline route follows existing roads and therefore access roads following the remaining pipeline route 
must be constructed, broadening terrestrial disturbance and increasing construction requirements and costs.  
The long pipeline and construction requirements result in this option being the most expensive on-site 
alternative.  Furthermore, the pipeline crosses a public road resulting in increased potential for pipeline 
tampering.  Considerable adverse impacts on aquatic habitat are also expected due to the destruction and 
infilling of small lakes and a large pond within the TMF footprint.  For these reasons, On-site Alternative TMF-5 
was eliminated from further assessment. 

Off-site Alternative TMF-6 (Hogarth Pit) was considered as an opportunity to make use of an already disturbed 
area and for a possible opportunity to remediate ongoing environmental liabilities.  It is also an option that does 
not result in the removal of a natural water body that is frequented by fish.  However, due to the remoteness of 
the Hogarth Pit from the Project Site, the location on lands not under the control of OHRG, the length of pipeline 
required (approximately 30 km), and the long term liabilities and security issues involved, this alternative was 
excluded from further consideration.   

TMF-1, TMF-2 and TMF-4 were all considered to be viable alternatives through the pre-screening assessment 
and have been carried forward for assessment using the MAA and value based decision making process.  
New identification was assigned to each alternative following the pre-screening assessment.  The alternative 
titles were modified as follows:  

 Alternative TMF-1 is carried forward as TMF-1  

 Alternative TMF-4 is carried forward as TMF-2 

 Alternative TMF-2 is carried forward as TMF-3 (base case) 
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TMF-3 (base case) as presented in the ToR has been subsequently revised to take further advantage of the 
natural topography in the area and minimize dam volumes, footprint area, capital costs, and improve protection 
of the environment by increasing setbacks from Lizard Lake.  The TMF alternatives carried forward for detailed 
evaluation are shown on Figure 2. 
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3.3 Alternative Characterization 
The TMF alternatives have been characterized with respect to the environmental, technical, economic and social 
criteria described in Section 2.3.  The assessment sub-accounts and indicators have been used as a framework 
for characterizing the alternatives and, therefore, the characterization of the TMF alternatives is presented and 
described in the following section along with the alternative scoring for each indicator.  The alternative 
characterization considers the entire Project life cycle from construction through closure.  

 

3.4 Multiple Accounts Assessment 
A MAA was developed for each of the accounts identified above.  In the MAA, the accounts were further broken 
down into sub-accounts and indicators that reflect specific considerations.  The MAA for each account is 
presented and described in the following sections. 

3.4.1 Environmental Account 

The environmental account encompasses a range of issues pertaining to the direct and indirect effects to the 
environment as a result of developing the TMF alternatives.  The environmental sub-accounts, indicators, 
and metrics for each indicator are summarized in Table 3. 

Table 3: Environmental MAA 

Account Sub-Account Indicator Metric Unit 

Environmental 

Terrestrial 
Habitat 

Impact on flora and fauna due to TMF 
infrastructure Length of tailings pipeline km 

Impact on flora and fauna due to TMF 
footprint TMF footprint area ha 

Percentage of pipeline following 
existing road Percent % 

Effects on wildlife Qualitative Rank - 
Effects on birds Qualitative Rank - 

Aquatic 
Habitat 

Number of stream crossings by 
tailings pipeline Value # 

Permanent streams impacted Length of stream impacted m 
Ephemeral streams impacted Length of stream impacted m 
Number of fish-bearing lakes affected Value # 
Area of fish-bearing lakes affected Area ha 

Water 
Resources 

Impact on surface water Number of watersheds affected # 
Ability to limit impact to water quality 
in surrounding water bodies Qualitative Rank - 

Impact to groundwater Number of collection ponds required # 

Air Quality 
Potential for dust generation Tailings surface area ha 
Potential for greenhouse gas 
emission due to construction Distance from waste rock stockpile km 
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3.4.2 Technical Account 

The technical account assesses the technical merits of the alternatives.  The account considers the full life cycle 
of the Project life (construction, operation, and closure).  The technical sub-accounts, indicators, and metrics for 
each indicator are summarized in Table 4. 

Table 4: Technical MAA 

Account Sub-Account Indicator Metric Unit 

Technical 

Complexity of 
Design and 
Construction 

Foundation conditions Qualitative Rank - 

Topography containment Dam fill volume - 

Pumping requirements Tailings pipeline length m 

Percentage of pipeline following existing 
road Percent % 

Tailings pipeline length Length m 

Geotechnical Risk Maximum height of dams m 

Dam hazard classification Dam Class based on CDA 
Dam Safety Guidelines - 

Water 
Management 

Net run-off from tailings area Area of tailings ha 

Number of collection ponds required Value # 

Seepage collection ditches Length of seepage 
collection ditches km 

Closure Complexity of closure Qualitative Rank - 

 

3.4.3 Economics Account 

The economics account considers issues pertaining to the direct and indirect costs associated with the 
development of the alternatives.  The economic sub-accounts, indicators, and metrics for each indicator are 
summarized in Table 5. 

Table 5: Economics MAA 

Account Sub-Account Indicator Metric Unit 

Economics 

Capital Cost Total estimated capital cost Dollar value $ 

Operating Cost Total estimated annual operating cost Dollar value per year $/year 

Closure Cost Total estimated closure cost Dollar value $ 

Fish Habitat 
Compensation 

Total estimated fish habitat compensation 
cost Dollar value $ 

 

3.4.4 Socio-Economics Account 

The socio-economic account addresses the social and cultural impacts of the TMF siting alternatives.  
The socio-economic sub-accounts, indicators, and metrics for each indicator are summarized in Table 6. 
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Table 6: Socio-economics MAA 

Account Sub-Account Indicator Metric Unit 

Socio-
Economics 

Archaeology Effects on cultural heritage sites Number of areas with 
archaeological potential # 

Visual Impacts 
Maximum height of TMF Height m 

Distance from Marmion Reservoir Distance m 

Land Claims Number of known claims Value # 

Effects on Land 
Use 

Effects on hunting 
Number of trap lines, 
trapper cabins and/or bear 
baiting stations 

# 

Effects on fishing 
Number of fish bearing 
lakes and/or permanent 
streams 

# 

Effects on tourism and recreation 
Number of tourism 
establishments and/or 
known camping areas 

# 

 

3.4.5 Non-differentiating Indicators  

The following indicators were considered to be non-differentiating between alternatives, thereby providing no 
value or merit if included in the MAA.  This section demonstrates that these indicators were considered, 
assessed, and ultimately omitted from the in-depth MAA. 

3.4.5.1 Potential for Acid Rock Drainage 

Geochemical testing has shown that the ore to be mined and the tailings produced are non-acid generating with 
excess neutralizing potential and that sulphide concentrations are generally very low.  The potential for acid rock 
drainage is independent of TMF site selection and has been considered to be a non-distinguishing characteristic 
for TMF site selection and is not included in the MAA. 

3.4.5.2 Potential for Metal Leaching 

Geochemical testing has shown that the ore to be mined and the tailings produced have limited potential for 
metal leaching.  The potential for metal leaching is independent of TMF site selection and has been considered 
to be a non-distinguishing characteristic for TMF site selection and is not included in the MAA. 

3.4.5.3 Seismic Risks 

The geotechnical properties pertaining to seismic risk do not vary from one alternative TMF site to another.  
The inherent risk of seismic activity within the Hammond Reef mine site area is very low according to the Global 
Seismic Hazard Map produced by the Global Seismic Hazard Assessment Program.  Therefore, seismic 
hazards are not anticipated for any of the evaluated alternatives and are not considered in the MAA. 

3.4.5.4 Impacts on Protected Areas and Conservation Lands 

The EIS Guidelines indicate that protected areas and conservation lands are areas that are designated by 
federal, provincial or municipal jurisdictions as ecologically or historically important.  These designated areas 
include wilderness areas, parks, and sites of historical or ecological significance, nature reserves, and federal 
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migratory bird sanctuaries.  There are neither lands designated as protected areas nor conservation lands within 
any of the alternative TMF footprints. 

 

3.5 Value Bases Decision Process 
As suggested by the Guidelines, a six point scoring scheme was developed for each indicator.  Scores were 
assigned to each alternative with 6 being the “best” rank and 1 being the “worst” rank.  Indicators with a 
quantitative nature were scored according to discrete intervals.  For qualitative indicators, a value scale was 
developed using input from technical or environmental experts.  

Within each account, sub-accounts were assigned a relative weighting factor to introduce a value bias between 
individual sub-accounts based on the relative importance of one sub-account to another.  The same process 
was followed for each indicator within each sub-account.  A higher weighting factor indicates a perceived greater 
relative value or importance.  For example, the relative importance of the impact on flora and fauna due to the 
TMF footprint indicator within the Terrestrial Habitat sub-account is considered greater than the impact on flora 
and fauna due to TMF infrastructure indicator because the relative area of impact due to the TMF footprint is 
much larger compared to the area of impact due to the TMF infrastructure (e.g., pipeline, access road).  
Sub-account and indicator weightings were determined based on input from technical and environmental experts 
and feedback and opinions conveyed by stakeholders during consultation. 

The following sections provide descriptions of each sub-account and indicator, the evaluation of TMF 
alternatives for each indicator, the indicator scoring scheme and the scoring assigned to each alternative. 

3.5.1 Environmental Account 

The environmental sub-accounts and indicators used to characterize and assess the TMF alternatives are 
described in the following sections. 

3.5.1.1 Terrestrial Habitat Sub-Account 

The following sections describe the indicators and scoring system used to characterize and assess the potential 
of the TMF alternatives to impact terrestrial habitat. 

3.5.1.1.1 Impact to Flora and Fauna due to TMF Infrastructure Indicator 

The major infrastructure associated with the TMF is the tailings pipeline and the associated access roads and 
pumping stations required.  The pipeline would extend from the processing plant to the TMF.  A greater pipeline 
length would result in greater disturbance to the surrounding terrestrial environment due to clearing of 
vegetation, installation and maintenance of the pipe, and construction of access roads and pumping stations.  
A longer pipeline would also increase the risk of pipeline failure and uncontrolled release of tailings to the 
environment.  Therefore, the impact to flora and fauna due to TMF infrastructure has been ranked based on 
the length of tailings pipe.  A shorter pipeline length was considered to be preferable.  The scoring system used 
for the impact to flora and fauna due to TMF infrastructure indicator and the estimated length of the tailings 
pipeline for each alternative are provided in the following table. 
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Scoring Scheme 

Metric Score Description 

Length of tailings pipeline 
 

6 < 10 km 
5 10-12 km 
4 12-14 km 
3 14-16 km 
2 16-18 km 
1 > 18 km 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Length of tailings pipeline 15.6 km 12.6 km 14.2 km 
Score 3 4 3 
 

3.5.1.1.2 Impact to Flora and Fauna due to TMF Footprint Indicator 

The footprint of the TMF is defined as the area covered by the deposited tailings and containment dams.  
A larger TMF footprint is considered to have a greater impact to terrestrial habitat.  Therefore, the footprint area 
was used to assign the relative scores and assess the potential impact of each alternative on existing flora and 
fauna.  A smaller footprint area was considered to be preferable.  The alternative scoring for the impact to flora 
and fauna due to TMF footprint indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

TMF footprint area 

6 < 600 ha 
5 600 – 700 ha 
4 700 – 800 ha 
3 800 – 900 ha 
2 900 – 1000 ha 
1 > 1000 ha 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

TMF footprint area 860 ha 900 ha 813 ha 
Score 3 2.5 3 

 

3.5.1.1.3 Percentage of Pipeline Following Existing Road Indicator 

Access to the tailings pipeline route is necessary for installation during the construction stage and for 
maintenance during the operation stage.  A pipeline route that follows an existing road is considered to be 
preferable because the clearing and construction of new roads and the resulting disturbance to the terrestrial 
environment can be avoided.  The alternative scoring for the percentage of pipeline following existing road 
indicator is provided in the following table.   
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Scoring Scheme 

Metric Score Description 

Percentage of pipeline following existing roads 

6 > 90% 
5 70 – 90% 
4 50 – 70% 
3 30 – 50% 
2 10 – 30% 
1 < 10% 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Percentage of pipeline following existing roads 100% 50% 100% 
Score 6 3.5 6 
  
3.5.1.1.4 Effects on Wildlife Indicator 

Potential effects to wildlife due to the TMF include the introduction of impediments to wildlife movement and 
change in habitat suitability due to additional sensory disturbances (i.e., light, noise, dust, human presence).  
The potential effects on wildlife have been assessed qualitatively based on these considerations.  A TMF that 
significantly interrupts landscape connectivity and/or is located in an area that is isolated from existing or 
proposed anthropogenic disturbance is less preferred.  The alternative scoring for the effects on wildlife indicator 
is provided in the following table.   

Scoring Scheme 

Metric Score Description 

Potential effect on wildlife 

6 Negligible effect on wildlife 
5 Low potential effect on wildlife 
4 Moderate potential effect on wildlife 
3 High potential effect on wildlife 
2 Very high potential effect on wildlife 
1 Extreme potential effect on wildlife 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Potential effect on wildlife 

Interrupts landscape 
connectivity to north of 
Lizard Lake.  Located 
close to roadway and 
camp site; North area 

more isolated compared 
to TMF-3 

Significantly interrupts 
landscape connectivity 
by creating impediment 
to wildlife movement.  

Located in area isolated 
from anthropogenic 

disturbance. 

Limited interruption to 
landscape connectivity.  

Located close to 
roadway and camp site. 

Score 4 2 5 
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3.5.1.1.5 Effects on Bird Habitat Indicator 

Potential effects to bird habitat include loss of habitat area due to the TMF footprint and change in habitat 
suitability due to additional sensory disturbances (i.e., light, noise, dust, human presence).  With the exception of 
the amount of wetland habitat, the diversity of available bird habitat does not vary significantly between 
alternatives.  A TMF footprint that is located in an area that is currently isolated from existing or proposed 
anthropogenic disturbance and/or impacts a large amount of wetland habitat is less preferred.  The potential 
effects on bird habitat have been assessed qualitatively based on these considerations.  The alternative scoring 
for the effects on bird habitat indicator is provided in the following table.   

Scoring Scheme 

Metric Score Description 

Potential effect on bird habitat 

6 Negligible effect on bird habitat 
5 Low potential effect on bird habitat 
4 Moderate potential effect on bird habitat 
3 High potential effect on bird habitat 
2 Very high potential effect on bird habitat 
1 Extreme potential effect on bird habitat 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Potential effect on bird habitat 

Located close to roadway 
and camp site; North area 
more isolated compared 
to TMF-3; About 42 ha of 

wetland impacted. 

Located in area isolated 
from anthropogenic 

disturbance; About 26 
ha of wetland impacted. 

Located close to 
roadway and camp site; 
About 27 ha of wetland 

impacted. 

Score 4 3 5 

 

3.5.1.2 Aquatic Habitat Sub-Account 

Loss of aquatic habitat due to the TMF footprint will be offset through the development and implementation of 
compensation measures as part of the overall project No Net Loss Plan.  As a result, for any alternative chosen, 
the residual effect to aquatic habitat is considered to be negligible.  Regardless, an alternative that results in 
greater impact to existing aquatic habitat is considered to be less desirable.  The following sections describe the 
indicators and scoring system used to characterize and assess the potential of the TMF alternatives to impact 
existing aquatic habitat.  

3.5.1.2.1 Number of Stream Crossings by Tailings Pipeline Indicator 

This indicator was used to compare the potential for impact to water bodies along tailings pipeline due to 
watercourse crossings.  Watercourse crossings may result in impact due to the removal/alteration of a section of 
the watercourse, sediment release during construction of the crossing, dust generated from traffic along the 
maintenance road and/or accidental tailings spill due to pipeline failure.  An alternative with a tailings pipeline 
route that requires fewer water crossings is considered preferable.  The alternative scoring for the number of 
stream crossings indicator is provided in the following table.   
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Scoring Scheme 

Metric Score Description 

Number of stream crossings 

6 No stream crossings 
5 1 stream crossings 
4 2 stream crossings 
3 3 stream crossings 
2 4 stream crossings 
1 > 4 stream crossings 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Number of stream crossings 1 4 1 
Score 5 2 5 

 

3.5.1.2.2 Permanent Streams Impacted Indicator 

This indicator was used to assess the total length of permanent streams either directly impacted by the TMF 
footprint or indirectly impacted due to loss of watershed area. A stream was considered to be impacted if its 
watershed area was reduced by 25% or more due to the TMF footprint.  Permanent streams were identified 
through review of information collected for the hydrology and aquatic environment assessments.  An alternative 
that impacts a shorter length of permanent stream is considered to be preferable. The alternative scoring for the 
permanent streams impacted indicator is provided in the following table.   

Scoring Scheme 

Metric Score Description 

Length of permanent streams impacted 

6 No impact 
5 < 500 m 
4 500 – 1000 m 
3 1000 – 1500 m 
2 1500 – 2000 m 
1 > 2000 m 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Length of permanent streams impacted 1350 m 1200 m 1350 m 
Score 3 3 3 

 

  

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



MINE WASTE DISPOSAL 
ALTERNATIVES ASSESSMENT REPORT 
VERSION 1 
 

December 2013 
Project No. 13-1118-0010 
Hammond Reef Gold Project 29 

 

3.5.1.2.3 Ephemeral Streams Impacted Indicator 

This indicator was used to assess the total length of ephemeral streams either directly impacted by the TMF 
footprint or indirectly impacted due to loss of watershed area.  A stream was considered to be impacted if its 
watershed area was reduced by 25% or more due to the TMF footprint.  Ephemeral streams were identified 
through review of information collected for the hydrology and aquatic environment assessments.  An alternative 
that impacts a shorter length of ephemeral stream is considered to be preferable.  The alternative scoring for the 
ephemeral streams impacted indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Length of ephemeral streams impacted 

6 No impact 
5 < 2000 m 
4 2000 – 4000 m 
3 4000 – 6000 m 
2 6000 – 8000 m 
1 > 8000 m 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Length of ephemeral streams impacted 8400 m 3600 m 5650 m 
Score 1 4 3 

 

3.5.1.2.4 Number of Fish-bearing Lakes Affected Indicator 

This indicator was used to assess the number of fish-bearing lakes that are either directly impacted by the TMF 
footprint or indirectly impacted due to loss of watershed area. A lake was considered to be impacted if its 
watershed area was reduced by 25% or more due to the TMF footprint.  Lakes were defined as fish bearing or 
non-fish bearing based on information collected for aquatic environment assessments.  An alternative that 
impacts a fewer number of fish bearing lakes is considered to be preferable. The alternative scoring for the 
number of fish bearing lakes affected indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Number of fish bearing lakes affected 

6 0 
5 1 
4 2 
3 3 
2 4 
1 > 5 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Number of fish bearing lakes affected 6 0 2 
Score 1 6 4 
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3.5.1.2.5 Area of Fish-bearing Lakes Affected Indicator 

This indicator was used to assess the total area of fish-bearing lakes that are either directly impacted by the 
TMF footprint or indirectly impacted due to loss of watershed area.  A lake was considered to be impacted if its 
watershed area was reduced by 25% or more due to the TMF footprint.  Lakes were defined as fish bearing or 
non-fish bearing based on information collected for aquatic environment assessments.  An alternative that 
impacts a fewer number of fish bearing lakes is considered to be preferable.  The alternative scoring for the 
number of fish bearing lakes affected indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Area of fish bearing lakes affected 

6 < 5 ha 
5 5 – 10 ha 
4 10 – 15 ha 
3 15 – 20 ha 
2 20 – 25 ha 
1 > 25 ha 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Area of fish bearing lakes affected 32 ha 0 ha 16 ha 
Score 1 6 3 

 

3.5.1.3 Water Resources Sub-Account 

Runoff collected within the TMF will not be released to the environment during the construction and operations 
phases of the project.  Post-closure water will be released to the environment only after water quality is suitable 
for release.  Therefore, the TMF will impact downstream receiving waterbodies due to diversion of flows.  
Alternatives that are able to minimize impacts to surface water hydrology are preferred.  The following sections 
describe the indicators and scoring system used to characterize and assess the potential of the TMF alternatives 
to impact surface water hydrology and downstream water quality.  

3.5.1.3.1 Impact on Surface Water Indicator 

This indicator compares the relative number of watersheds directly affected by the TMF.  Alternatives that affect 
a larger number of watersheds have an increased potential to impact hydrological conditions and water quality 
over a greater area in the event of a release of tailings contact water.  Alternatives that minimize the number of 
catchments and/or watersheds directly impacted have fewer locations where surface water impacts would be 
imposed.  Therefore, alternatives that impact fewer surface watersheds are considered preferable.  
The alternative scoring for the impact to surface water indicator is provided in the following table. 
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Scoring Scheme 

Metric Score Description 

Number of watersheds affected 

6 < 3 
5 3 
4 4 
3 5 
2 6 
1 > 6 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Number of watersheds affected 3 8 4 
Score 5 1 4 

 
3.5.1.3.2 Ability to Limit Impact to Water Quality in Surrounding Water Bodies Indicator 

Selecting a TMF location with favorable topographic conditions (e.g., a location that provides natural 
containment) and/or with fewer, more distal or less significant downstream receiving water bodies can mitigate 
the potential for adverse impacts to downstream water quality.  The alternatives were qualitatively assessed 
based on the ability of their location to mitigate potential impacts to downstream water bodies.  The alternative 
scoring for the ability to limit impact to water quality in surrounding waterbodies indicator is provided in the 
following table. 

Scoring Scheme 

Metric Score Description 

Ability to Limit Impact to Water 
Quality in Surrounding Water 
Bodies 

6 No impact 
5 High 
4 Moderate – High 
3 Moderate 
2 Low – Moderate 
1 Low 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Ability to Limit Impact to Water 
Quality in Surrounding Water 
Bodies 

Natural watershed divide located 
along northwestern perimeter; 

Limits potential water release to 
southeast direction. Longer 

southeast perimeter compared to 
TMF 3 

Footprint impacts 8 
separate watersheds 

with potential for water 
release at 8 locations 

around entire perimeter 

Natural watershed divide 
located along 

northwestern perimeter; 
Limits potential water 
release to southeast 

direction 
Score 3 1 4 

 
3.5.1.3.3 Impact to Groundwater Indicator 

Groundwater flows from the TMF will be collected to the extent possible through a seepage interception system.  
This system will be comprise a number of ditches and collection ponds at low points along the TMF perimeter 
with collected water being pumped back to the TMF for eventual use by the processing plant.  The relative 
potential for groundwater flow release and the requirements for maintenance of pumping infrastructure both 
increase with a larger number of seepage collection ponds.  Therefore, the potential for impact to groundwater 
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was evaluated based on the number of potential seepage collection ponds required.  The number of collection 
ponds required was estimated through review of the topography along the perimeter of the TMF footprint.  
An alternative with less collection ponds was considered preferable.  The alternative scoring for the impact to 
groundwater indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Number of collection ponds required 

6 < 5 
5 5 
4 6 
3 7 
2 8 
1 > 8 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Number of collection ponds required 8 7 5 
Score 2 3 5 

 

3.5.1.4 Air Quality Sub-Account 

The following sections describe the indicators and scoring system used to characterize and assess the potential 
of the TMF alternatives to impact air quality.  

3.5.1.4.1 Potential for Dust Generation Indicator 

The exposed tailings surface is expected to be the primary source for dust generation due to the TMF.  
Therefore, the potential for dust generation was assessed based on the area of the tailings surface.  A smaller 
tailings surface area is considered to be preferable.  The alternative scoring for the potential for dust generation 
indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Area of tailings 

6 < 500 ha 
5 500 – 600 ha 
4 600 – 700 ha 
3 700 – 800 ha 
2 800 – 900 ha 
1 > 900 ha 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Area of tailings 715 ha 750 ha 675 ha 
Score 3 3 4 
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3.5.1.4.2 Potential for Greenhouse Gas Emission during Construction Indicator 

The potential for greenhouse gas (GHG) emission due to construction indicator is primarily dependent on the 
GHG produced by haul trucks conveying construction material from the waste rock stockpile to the TMF site.  
This indicator was assessed based on the distance from the TMF to the waste rock stockpile.  For this 
assessment, the waste rock stockpile was assumed to be located adjacent to the east pit.  The alternative with 
the lowest haul distance is considered to be preferred.  The alternative scoring for the potential for greenhouse 
gas emissions during construction indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Fill volume times km of haul 

6 < 2 km 
5 2 – 4 km 
4 4 – 6 km 
3 6 – 8 km 
2 8 – 10 km 
1 > 10 km 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Fill volume times km of haul 9 km 6 km 7.5 km 
Score 2 3.5 3 

 

3.5.2 Technical Account 

The technical sub-accounts and indicators used to characterize and assess the TMF alternatives are described 
in the following sections. 

3.5.2.1 Complexity of Design and Construction Sub-Account 

The performance and stability of the tailings facility will depend on the foundation conditions, foundation 
preparation, fill materials, and quality of the construction.  Alternatives which have preferable site conditions and 
simple design configurations will be easier to design, construct and maintain and will be subject to fewer hazards 
and geotechnical risks.  The following sections describe the indicators and scoring system used to characterize 
and assess the overall complexity of the design and construction of the TMF alternatives. 

3.5.2.1.1 Foundation Conditions Indicator 

Appropriate underlying geology is required for safe containment of tailings.  Containment dams constructed 
on poor foundation conditions require additional stability measures (i.e., shallower slopes, stabilization berms, 
over-excavation, etc.).  Options with more challenging foundation conditions pose greater engineering 
challenges and higher risks to the safety of the containment structures, and are thus less desirable.  
The alternative scoring for the foundation conditions indicator is provided in the following table. 
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Scoring Scheme 

Metric Score Description 

Foundation conditions 

6 Excellent foundation conditions 
5 Good foundation conditions 
4 Fair foundation conditions 
3 Moderate foundation conditions 
2 Poor foundation conditions 
1 Very poor foundation conditions 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Foundation conditions 

  Overburden 
predominantly consists of 

loose to compact silts/ 
sands interbedded with 
layers of very soft clay 

Overburden consists of 
interbedded layers of 
silt/clay and silt/sand, 
with a basal till unit 
before the bedrock 

contact 

Overburden 
predominantly consists 

of loose to compact 
silts/ sands interbedded 
with layers of very soft 

clay 
Score 3 5 3 

 
3.5.2.1.2 Topographic Containment Indicator 

An alternative that takes advantage of natural depressions and/or existing topography for containment is 
desirable.  Topographic features such as ridges are geologically stable.  The use of natural depressions at lower 
relative elevations and/or existing topography for containment considerably reduces the reliance on engineered 
structures, and the geotechnical and environmental risks associated with these structures is decreased.  
The topographic suitability of the alternatives is assessed based on the estimated dam fill required to contain the 
tailings.  A smaller dam volume implies more effective use of topographic containment and is considered to be 
preferable.  The alternative scoring for the topographic containment indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Dam fill volume 

6 < 5 Mm3 
5 5 Mm3 -  10 Mm3 
4 10 Mm3 -  15 Mm3 
3 15 Mm3 -  20 Mm3 
2 20 Mm3 -  25 Mm3 
1 > 25 Mm3 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Dam fill volume 16 Mm3 28 Mm3 23 Mm3 
Score 3 1 2 
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3.5.2.1.3 Pumping Requirements Indicator 

The tailings transportation pumping requirements are primarily dependant on the length of the tailings pipeline.  
More energy for pumping is required overcome friction losses in the pipeline and friction losses increase with 
pipeline length.  Therefore a shorter pipeline is considered to be preferable.  The alternative scoring for the 
pumping requirements indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Length of tailings pipeline 
 

6 < 10 km 
5 10-12 km 
4 12-14 km 
3 14-16 km 
2 16-18 km 
1 > 18 km 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Length of tailings pipeline 15.6 km 12.6 km 14.2 km 
Score 3 4 3 

 
3.5.2.1.4 Percentage of Pipeline Following Existing Road Indicator 

Access to the tailings pipeline route is necessary for installation during the construction stage and for ongoing 
maintenance during the operation stage.  A pipeline route that follows an existing road is preferable to one that 
does not follow an existing road because less construction activity and borrow material is required for installation 
of the pipeline.  The alternative scoring for the percentage of pipeline following existing road indicator is provided 
in the following table. 

Scoring Scheme 

Metric Score Description 

Percent of pipeline following existing road 

6 > 90% 
5 70 – 90% 
4 50 – 70% 
3 30 – 50% 
2 10 – 30% 
1 < 10% 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Percent of pipeline following existing road 100% 50% 100% 
Score 6 3.5 6 
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3.5.2.1.5 Tailings Pipeline Length 

TMF alternatives located further from the processing plant will require increased installation effort, pipe and 
maintenance during operations.  In addition, a longer pipeline introduces a higher risk of pipe blockage due to 
freezing or sanding.  An alternative with a shorter pipeline was considered preferable.  The alternative scoring 
for the tailings pipeline length indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Pipeline length 

6 < 10 km 
5 10 – 12 km 
4 12 – 14 km 
3 14 – 16 km 
2 16 – 18 km 
1 > 18 km 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Pipeline length 15.6 km 12.6 km 14.2 km 
Score 3 4 3 

 
3.5.2.1.6 Geotechnical Risk Indicator 

This indicator compares the potential geotechnical risk of each alternative.  The indicator evaluates the 
maximum height of the containment dams.  Higher dams have the potential to release a greater volume of 
tailings release should failure occur.  An alternative with a higher dam requirement is considered to be less 
preferable in terms of geotechnical risk.  The alternative scoring for the slope stability indicator is provided in the 
following table. 

Scoring Scheme 

Metric Score Description 

Maximum height of dams 

6 < 10 m 
5 10 – 20 m 
4 20 – 30 m 
3 30 – 40 m 
2 40 – 50 m 
1 > 50 m 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Maximum height of dams ~ 20 – 30  m ~ 40 - 45 m ~ 32 m 
Score 4 2 3 
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3.5.2.1.7 Dam Hazard Classification Indicator 

The dam hazard classification rating is based on the Canadian Dam Association’s dam safety guidelines 
(CDA 2007).  The dam class is based on four key criteria: population at risk (i.e. humans residing/working 
downstream of the dam) and the potential for loss of human life, loss of environmentally and culturally-valued 
components, loss of infrastructure and economic losses.  A lower hazard classification corresponds to a lower 
risk in the event of dam failure and is considered to be preferable.  The alternative scoring for the dam hazard 
classification indicator is provided in the following table.  The dam hazard scores were ranked out of five instead 
of six as there are only five dam hazard classes. 

Scoring Scheme 

Metric Score Description 

Dam class based on CDA dam safety 
guidelines 

5 Low 
4 Significant 
3 High 
2 Very high 
1 Extreme 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Dam class based on CDA dam safety 
guidelines Significant dam class Significant dam class Significant dam class 

Score 4 4 4 
 
3.5.2.2 Water Management Sub-Account 

The following sections describe the indicators and scoring systems used to characterize and assess the water 
management requirements of the TMF alternatives. 

3.5.2.2.1 Net Run-off from Tailings Area Indicator 

TMF alternatives with smaller catchment areas (i.e., tailings surface areas) will result in smaller volumes of 
process-affected runoff that are required to be managed.  This reduces engineered containment requirements 
and risks associated with increased water storage.  Alternatives that have smaller catchment areas are 
considered to be preferable.  The alternative scoring for the net run-off from tailings indicator is provided in the 
following table. 

Scoring Scheme 

Metric Qualitative Score Description 

Area of tailings 

6 < 500 ha 
5 500 – 600 ha 
4 600 – 700 ha 
3 700 – 800 ha 
2 800 – 900 ha 
1 > 900 ha 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Area of tailings 715 ha 750 ha 675 ha 
Qualitative Score 3 3 4 
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3.5.2.2.2 Number of Collection Ponds Indicator 

A tailings management facility option with more collection ponds results in greater construction and maintenance 
commitments.  Infrastructure requirements for pumping collected water back to the TMF also increases with a 
greater number of collection ponds.  Therefore, alternatives with fewer collection ponds are considered to be 
preferable.  The number of collection ponds required was estimated through review of the topography along the 
perimeter of the TMF footprint.  The alternative scoring for the number of collection ponds indicator is provided in 
the following table. 

Scoring Scheme 

Metric Score Description 

Number of collection ponds required 

6 < 5 
5 5 
4 6 
3 7 
2 8 
1 > 8 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Number of collection ponds required 8 7 5 
Score 2 3 5 

 

3.5.2.2.3 Seepage Collection Ditches Indicator 

This indicator was used to compare the length of seepage collection ditches required to contain seepage and 
surface runoff from the TMF dams.  Longer seepage collection ditches require more construction 
and maintenance, and increase the potential for water to bypass the collection system.  Alternatives with short 
seepage collection ditch requirements were considered preferable.  The alternative scoring for the seepage 
collection ditches indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Length of seepage collection ditches 

6 < 6 km 
5 6 – 8 km 
4 8 – 10 km 
3 10 – 12 km 
2 12- 14 km 
1 > 14 km 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Length of seepage collection ditches 10.5 km 12 km 9 km 
Qualitative Score 3 2.5 4 
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3.5.2.3 Closure Sub-Account 

The following section describes the indicator and scoring system used to characterize and assess the closure of 
the TMF alternatives 

3.5.2.3.1 Complexity of Closure Indicator 

Closure of the TMF is assumed to involve the direct revegetation of the tailings surface through fertilization and 
seeding.  If required, organic mulch (e.g., pulp mill sludge, or stabilized sewage sludge) will be spread if nutrient 
conditions are lacking.  Therefore, the complexity of closure was considered to be dependent on the area 
of tailings to be covered.  Facilities that have a smaller tailings area are considered preferable.  The alternative 
scoring for the complexity of closure indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Tailings area 

6 < 500 ha 
5 500 – 600 ha 
4 600 – 700 ha 
3 700 – 800 ha 
2 800 – 900 ha 
1 > 900 ha 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Tailings area 715 ha 750 ha 675 ha 
Score 3 3 4 
 
3.5.3 Economics Account 

The economic sub-accounts and indicators used to characterize and assess the TMF alternatives are described 
in the following sections. 

3.5.3.1 Capital Cost Sub-Account 

The following section describes the indicator and scoring system used to characterize and assess the capital 
cost of the TMF alternatives. 

3.5.3.1.1 Total Estimated Capital Costs Indicator 

The capital costs of the TMF are primarily incurred due to foundation preparation, dam and pipeline construction, 
and water management system construction.  Factors such as large dam fill volume requirements, long pipeline 
and access road lengths and poor foundation conditions will increase capital costs.  Preliminary estimates of 
the capital costs of each alternative were calculated.  An alternative with a lower capital cost was considered to 
be preferable.  The alternative scoring for the capital cost indicator is provided in the following table. 
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Scoring Scheme 

Metric Score Description 

Estimated Capital Cost 

6 < $50 M 
5 $50 – 75 M 
4 $75 – 100 M 
3 $100 – 125 M 
2 $125 – 150 M 
1 > $150 M 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Estimated Capital Cost $110 M $169 M $86 M 
Score 3 1 4 

 
3.5.3.2 Operating Cost Sub-Account 

The following section describes the indicator and scoring system used to characterize and assess the operating 
cost of the TMF alternatives 

3.5.3.2.1 Total Estimated Operating Costs per Year Indicator 

The operational costs of the tailings management facility are primarily incurred due to the transportation 
of tailings from the processing plant to the TMF.  Factors such as the distance and elevation difference from the 
processing plant to the TMF affect the pumping and maintenance requirements and, therefore, the operational 
costs.  Preliminary estimates of the operational costs per year for each alternative were calculated.  
An alternative with a lower annual operating cost was considered to be preferable.  The alternative scoring for 
the operating cost indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Annual operating costs 

6 < $500,000 
5 $0.5 – 1 M 
4 $1 – 1.5 M 
3 $1.5 – 2 M 
2 $2 – 2.5 M 
1 > $2.5 M 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Annual operating costs $1.25 M $1 M $1.14 M 
Score 4 4.5 4 

 

3.5.3.3 Closure Cost Sub-Account 

The following section describes the indicator and scoring system used to characterize and assess the closure 
cost of the TMF alternatives. 
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3.5.3.3.1 Total Estimated Closure Cost Indicator 

The closure costs of the tailings management facility are primarily incurred due to revegetation of the tailings 
surface area.  Therefore, closure costs are directly related to the surface area of the tailings.  Preliminary 
estimates of the closure costs for each alternative were calculated.  An alternative with a lower closure cost was 
considered to be preferable.  The alternative scoring for the closure cost indicator is provided in the following 
table. 

Scoring Scheme 

Metric Score Description 

Estimated closure cost 

6 < $4,000,000 
5 $4,000,000 – 5,000,000 
4 $5,000,000 – 6,000,000 
3 $6,000,000 – 7,000,000 
2 $7,000,000 – 8,000,000 
1 > $8,000,000 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Estimated closure cost $6,700,000 $7,000,000 $6,300,000 
Score 3 2.5 3 

 
3.5.3.4 Fish Habitat Compensation Sub-Account 

Where an alternative directly or indirectly impacts water bodies that are frequented by fish, compensation 
measures may be required.  The following section describes the indicator and scoring system used to 
characterize and assess the potential fish habitat compensation costs of the TMF alternatives. 

3.5.3.4.1 Total Fish Habitat Compensation Cost Indicator 

Aquatic habitat compensation measures will be implemented to offset habitat loss as a result of construction of 
the TMF.  Preliminary estimates of fish habitat compensation costs for each alternative were calculated based 
on the estimated quantity of fish bearing lakes/streams impacted.  As detailed habitat modelling assessments 
are not available for all alternatives, the assessment carried out under the aquatic habitat sub-account was used 
as a basis for estimating fish habitat losses.  Impacts to fish bearing lakes and permanent streams were 
assumed to appropriately estimate of fish habitat losses and compensation costs were scaled based on 
estimated habitat losses.  An alternative with a lower fish habitat compensation cost was considered to be 
preferable.  The alternative scoring for the fish habitat compensation cost indicator is provided in the following 
table. 
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Scoring Scheme 

Metric Score Description 

Estimated fish habitat compensation cost 

6 < $250K 
5 $250 – 500K 
4 $500 – 750K 
3 $750K – 1M 
2 $1M – 1.25M 
1 > $1.25M 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Estimated fish habitat compensation cost $1,500,000 <$100,000 $800,000 
Score 1 6 3 

 
3.5.4 Socio-Economics Account 

The economic sub-accounts and indicators used to characterize and assess the TMF alternatives are described 
in the following sections. 

3.5.4.1 Archaeology Sub-Account 

There are known archaeological and cultural heritage sites that exist within the project area.  
Tailings management facilities that avoid these areas are considered to be more desirable than facilities that will 
result in the loss these sites.  The following section describes the indicator and scoring system used to 
characterize and assess archaeological considerations of the TMF alternatives. 

3.5.4.1.1 Effects on Cultural Heritage Sites Indicator 

TMF alternatives that impact archaeological resources will potentially require additional investigation, permitting, 
and may attract adverse public concern.  The alternatives were scored based on direct impacts to known 
archaeological sites within the TMF footprint.  An alternative that overlays fewer archaeological sites is 
considered to be preferable.  The alternative scoring for the effects on cultural heritage sites indicator is provided 
in the following table.  Archaeological data in the area of alternative TMF 2 was not available for this assessment 
and therefore this alternative was assigned a neutral score. 

Scoring Scheme 

Metric Score Description 

Number of areas with archaeological 
potential 

6 0 
5 1 
4 2 
3 3 
2 4 
1 > 4 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Number of areas with archaeological 
potential 2 N/A 0 

Score 4 3.5 6 
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3.5.4.2 Visual Impacts Sub-Account 

A TMF that is more visually conspicuous may attract adverse public concern.  The relative visual impact for each 
facility was evaluated based on factors representing the visibility and relative contrast of the TMF alternatives 
with respect to the surrounding terrain.  A facility with a low profile that blends in with the surrounding area is 
considered to be more desirable than a facility with high topographic relief that does not blend into the 
surrounding area.  The following section describes the indicator and scoring system used to characterize and 
assess the potential visual impacts of the TMF alternatives. 

3.5.4.2.1 Maximum Height of TMF Indicator 

A TMF that consists of higher dams or a higher tailings stack is more visually noticeable than one with smaller 
dams/tailings stack.  This indicator was ranked based on the maximum crest height of dams at the ultimate 
stage or on the maximum height of the tailings stack (whichever was greatest).  An alternative that has a lower 
height was considered to be preferable.  The alternative scoring for the maximum height of TMF indicator is 
provided in the following table.   

Scoring Scheme 

Metric Score Description 

Maximum TMF height 

6 No visual impact 
5 >20 m above natural topography 
4 >40 m above natural topography 
3 >60 m above natural topography 
2 >80 m above natural topography 
1 >100 m above natural topography 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Maximum TMF height 

Tailings stack/cone with 
max height of about 67 m 

above lowest ground 
surface elevation.  Dams 

up to 35 m 

Tailings stack/cone with 
max height of about 
82 m above lowest 

ground surface 
elevation.  Dams up to 

45 m 

Tailings stack/cone with 
max height of about 
63 m above lowest 

ground surface 
elevation.  Dams up to 

32 m in height 
Score 3 2 3 

 
3.5.4.2.2 Distance from Marmion Reservoir Indicator 

As the Marmion Reservoir is used for recreational activities, this indicator considers the potential for users of 
Marmion Reservoir to be within close proximity to the TMF.  Scores for each alternative were assigned based 
on the shortest distance of each alternative to Marmion Reservoir.  An alternative located further away from the 
Marmion Reservoir was considered preferable.  The alternative scoring for the distance from Marmion Reservoir 
indicator is provided in the following table.   
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Scoring Scheme 

Metric Score Description 

Shortest distance from Marmion 
Reservoir 

6 > 500 
5 400 – 499 m 
4 300 – 399 m 
3 200 – 299 m 
2 100 – 199 m 
1 < 100 m 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Shortest distance from Marmion 
Reservoir 200 m 125 m 100 m 

Score 3 2 2 
 
3.5.4.3 Land Claims Sub-Account 

The following section describes the indicator and scoring system used to characterize and assess land tenure 
considerations of the TMF alternatives. 

3.5.4.3.1 Number of Osisko Land Claims Indicator 

The footprints of the TMF alternatives were compared against the known mineral claims that are controlled by 
Osisko.  If an alternative was located on lands in which Osisko does not hold mineral claims, the alternative 
would be considered less preferable and would warrant a lower score.  The alternative scoring for the number of 
Osisko land claims indicator is provided in the following table.     

Scoring Scheme 

Metric Score Description 

Number of land claims not controlled by 
Osisko 

6 All claims controlled by Osisko 
5 1 claim not controlled by Osisko 
4 2 claims not controlled by Osisko 
3 3 claims not controlled by Osisko 
2 4 claims not controlled by Osisko 
1 5 claims not controlled by Osisko 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Number of land claims not controlled by 
Osisko Osisko controls all claims Osisko controls all 

claims 
Osisko controls all 

claims 
Score 6 6 6 

 
3.5.4.4 Effects on Land Use Sub-Account 

The indicators within this sub-account were developed to compare the perceived land use value attributed to the 
land that each TMF alternative will occupy.  Land use was characterized by recreational activities including 
hunting, fishing, and tourism and recreation.  The following section describes the indicators and scoring systems 
used to characterize and assess the potential effects of the TMF alternatives on land use.  
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3.5.4.4.1 Effects on Hunting Indicator 

The effects of the TMF alternatives on hunting were assessed based on known hunting/trapping activities 
occurring within the TMF footprint.  Known hunting/trapping activities were determined based on information 
collected for use in the socio-economic assessment and considered trap lines, trapper cabins and bear baiting 
stations.  An alternative that will not affect known hunting/trapping activities is considered to be preferable.  
The alternative scoring for the effects on hunting indicator is provided in the following table.   

Scoring Scheme 

Metric Score Description 

Number of traplines, trapper cabins 
and/or bear baiting stations 

6 0 
5 1 
4 2 
3 3 
2 4 
1 > 4 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Number of trap lines, trapper cabins 
and/or bear baiting stations 0 2 0 

Score 6 4 6 

 
3.5.4.4.2 Effects on Fishing Indicator 
The effects of the TMF alternatives on fishing were assumed to be directly linked to loss of fish habitat due to the 
TMF footprint.  As detailed habitat modelling assessments are not available for all alternatives, the assessment 
carried out under the aquatic habitat sub-account was used as a basis for estimating fish habitat losses.  
Impacts to fish bearing lakes and permanent streams were assumed to appropriately estimate of fish habitat 
losses.  An alternative that impacts fewer fish bearing lakes and permanent streams is considered to be 
preferable.  The alternative scoring for the effects on fishing indicator is provided in the following table.   

Scoring Scheme 

Metric Score Description 

Number of fish-bearing lakes and/or 
permanent streams 

6 0 
5 1 
4 2 
3 3 
2 4 
1 > 4 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Number of fish-bearing lakes and/or 
permanent streams 7 1 3 

Score 1 5 3 
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3.5.4.4.3 Effects on Tourism and Recreation Indicator 

The effects of the TMF alternatives on tourism and recreation were assessed based on known activities 
occurring within or near the TMF footprint.  Known activities were determined based on information collected for 
use in the socio-economic assessment and considered tourism establishments and known camping areas.  
An alternative that will not affect known tourism and recreation activities is considered to be preferable.  
The alternative scoring for the effects on tourism and recreation indicator is provided in the following table.  

Scoring Scheme 

Metric Score Description 

Number of tourism establishments and/or 
camping areas 

6 0 
5 1 
4 2 
3 3 
2 4 
1 > 4 

Scoring Results 

  TMF 1 TMF 2 TMF 3 

Number of tourism establishments and/or 
camping areas 0 0 0 

Score 6 6 6 

 
3.6 Results and Sensitivity Analysis 
A sensitivity analysis was carried out to eliminate potential bias and subjectivity that is inherent in the evaluation 
and weighting process.  The sensitivity analysis evaluates the influence of the selected account, sub-account 
and indicator weighting on the alternative ranking results by varying the assigned weightings.   

The sensitivity analysis considered the following scenarios: 

1) Base Case:  Account weightings were selected based on the recommendations of the Guidelines 
(environmental account weighted 6, technical account weighted 3, economic account weighted 1.5 and 
socio-economic account weighted 3).  Sub-account and indicator weighting was selected based on input 
from technical and environmental experts.  

2) Sensitivity Case 1: Same as the base case but with the economics account removed (i.e., economics 
account weighting equal to zero). 

3) Sensitivity Case 2: Same as the base case but only the environmental and socio-economic accounts 
considered (i.e., economics and technical account weightings are equal to zero). 

4) Sensitivity Case 3: Same indicators and sub-account weighting as the base case and all accounts weighted 
equally. 

5) Sensitivity Case 4: All weighting factors (i.e., accounts, sub-accounts, indicators) weighted equally 

The final results and rankings of the base case and sensitivity cases are presented in Table 7.  The detailed 
assessment results for all cases are provided in Table 8 through Table 12.   
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The TMF 3 alternative scored the highest for all cases and is, therefore, regarded as the preferred alternative.   

Table 7: Base Case and Sensitivity Analysis Results 

Sensitivity Case TMF 1 TMF 2 TMF 3 

Base Case  Guideline recommended account weighting 3.1 3.2 3.9 

Sensitivity Case 1 Economics removed 3.2 3.3 3.9 

Sensitivity Case 2 Only environmental and socio-economic 
accounts considered 3.2 3.4 4.0 

Sensitivity Case 3 All accounts weighted equally 3.2 3.1 3.9 

Sensitivity Case 4 All weighting factors (i.e., accounts, sub-
accounts, indicators) weighted equally 3.3 3.5 4.1 

 

  

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



MINE WASTE DISPOSAL 
ALTERNATIVES ASSESSMENT REPORT 
VERSION 1 
 

December 2013 
Project No. 13-1118-0010 
Hammond Reef Gold Project 48 

 

 

Page left intentionally blank 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



MINE WASTE DISPOSAL 
ALTERNATIVES ASSESSMENT REPORT 
VERSION 1 
 

December 2013 
Project No. 13-1118-0010 
Hammond Reef Gold Project 49 

 

Table 8: TMF MAA – Base Case

Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

TMF 1 TMF 2 TMF 3 

Environment 
6 

Terrestrial Habitat 
5 

Impact on flora and fauna due to TMF infrastructure 1 3 4 3 
Impact on flora and fauna due to TMF footprint 6 3 2.5 3 
Percentage of pipeline following existing road 2 6 3.5 6 
Effects on wildlife 4 4 2 5 
Effects on birds 4 4 3 5 

Sub-Account Merit Rating 3.82 2.71 4.29 

Aquatic Habitat 
6 

Number of stream crossings by tailings pipeline 2 5 2 5 
Permanent streams impacted 6 3 3 3 
Ephemeral Streams Impacted 3 1 4 3 
Number of fish-bearing lakes affected 4 1 6 4 
Area of fish-bearing lakes affected 6 1 6 3 

Sub-Account Merit Rating 1.95 4.48 3.38 

Water Resources 
4 

Impact on surface water 6 5 1 4 
Ability to limit impact water quality in surrounding water bodies 3 3 1 4 
Impact to groundwater 4 2 3 5 

Sub-Account Merit Rating 3.62 1.62 4.31 

Air Quality 
2 

Potential for dust generation 4 3 3 4 
Potential for greenhouse gas emission due to construction 4 2 3.5 3 

Sub-Account Merit Rating 2.50 3.25 3.50 

Account Merit Rating 2.96 3.14 3.88 

Technical 
3 

Complexity of Design and 
Construction 6 

Foundation Conditions 5 3 5 3 
Topography containment 6 3 1 2 
Pumping Requirements 6 3 4 3 
Percentage of pipeline following existing road 2 6 3.5 6 
Tailings pipeline length 3 3 4 3 
Geotechnical Risk 3 4 2 3 
Dam hazard classification 4 4 4 4 

Sub-Account Merit Rating 3.45 3.31 3.14 

Water Management 4 
Net run-off from tailings area 3 3 3 4 
Number of collection ponds required 6 2 3 5 
Seepage collection ditches 3 3 2.5 4 

Sub-Account Merit Rating 2.50 2.88 4.50 

Closure 3 Complexity of Closure 6 3 3 4 
Sub-Account Merit Rating 3.00 3.00 4.00 

Account Merit Rating 3.05 3.10 3.76 
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Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

TMF 1 TMF 2 TMF 3 

Economics 
1.5 

Capital Cost 6 Total estimated capital cost 6 3 1 4 
Sub-Account Merit Rating 3.00 1.00 4.00 

Operating Cost 2 Total estimated operational costs per year 2 4 4.5 4 
Sub-Account Merit Rating 4.00 4.50 4.00 

Closure Cost 1 Total estimated closure costs 1 3 2.5 3 
Sub-Account Merit Rating 3.00 2.50 3.00 

Fish Habitat Compensation 1 Total estimated fish habitat compensation cost 1 1 6 3 
Sub-Account Merit Rating 1.00 6.00 3.00 

Account Merit Rating 3.00 2.35 3.80 

Socio-
Economics 

3 

Archaeology 2 Effects on cultural heritage sites 6 4 3.5 6 
Sub-Account Merit Rating 4.00 - 6.00 

Visual Impacts 5 
Maximum Height of TMF 6 3 2 3 
Distance from Marmion Reservoir 4 3 2 2 

Sub-Account Merit Rating 3.00 2.00 2.60 

Land Claims 1 Number of known claims 6 6 6 6 
  6.00 6.00 6.00 

Effects on Land Use 6 
Effects on Hunting 4 5 4 5 
Effects on Fishing 6 1 5 3 
Effects on tourism and recreation 3 6 6 6 

Sub-Account Merit Rating 3.38 4.92 4.31 

Account Merit Rating 3.52 3.79 4.06 

FINAL RANKING 3.11 3.19 3.88 
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Table 9: TMF MAA – Sensitivity Case 1

Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

TMF 1 TMF 2 TMF 3 

Environment 
6 

Terrestrial Habitat 
5 

Impact on flora and fauna due to TMF infrastructure 1 3 4 3 
Impact on flora and fauna due to TMF footprint 6 3 2.5 3 
Percentage of pipeline following existing road 2 6 3.5 6 
Effects on wildlife 4 4 2 5 
Effects on birds 4 4 3 5 

Sub-Account Merit Rating 3.82 2.71 4.29 

Aquatic Habitat 
6 

Number of stream crossings by tailings pipeline 2 5 2 5 
Permanent streams impacted 6 3 3 3 
Ephemeral Streams Impacted 3 1 4 3 
Number of fish-bearing lakes affected 4 1 6 4 
Area of fish-bearing lakes affected 6 1 6 3 

Sub-Account Merit Rating 1.95 4.48 3.38 

Water Resources 
4 

Impact on surface water 6 5 1 4 
Ability to limit impact water quality in surrounding water bodies 3 3 1 4 
Impact to groundwater 4 2 3 5 

Sub-Account Merit Rating 3.62 1.62 4.31 

Air Quality 
2 

Potential for dust generation 4 3 3 4 
Potential for greenhouse gas emission due to construction 4 2 3.5 3 

Sub-Account Merit Rating 2.50 3.25 3.50 

Account Merit Rating 2.96 3.14 3.88 

Technical 
3 

Complexity of Design and 
Construction 6 

Foundation Conditions 5 3 5 3 
Topography containment 6 3 1 2 
Pumping Requirements 6 3 4 3 
Percentage of pipeline following existing road 2 6 3.5 6 
Tailings pipeline length 3 3 4 3 
Geotechnical Risk 3 4 2 3 
Dam hazard classification 4 4 4 4 

Sub-Account Merit Rating 3.45 3.31 3.14 

Water Management 4 
Reclaim water volume 3 3 3 4 
Number of collection ponds required 6 2 3 5 
Seepage collection ditches 3 3 2.5 4 

Sub-Account Merit Rating   2.50 2.88 4.50 

Closure 3 Complexity of Closure 6 3 3 4 
Sub-Account Merit Rating   3.00 3.00 4.00 

Account Merit Rating   3.05 3.10 3.76 
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Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

TMF 1 TMF 2 TMF 3 

Economics 
0 

Capital Cost 6 Total estimated capital cost 6 3 1 4 
Sub-Account Merit Rating 3.00 1.00 4.00 

Operating Cost 2 Total estimated operational costs per year 2 4 4.5 4 
Sub-Account Merit Rating 4.00 4.50 4.00 

Closure Cost 1 Total estimated closure costs 1 3 2.5 3 
Sub-Account Merit Rating 3.00 2.50 3.00 

Fish Habitat Compensation 1 Total estimated fish habitat compensation cost 1 1 6 3 
Sub-Account Merit Rating 1.00 6.00 3.00 

Account Merit Rating   3.00 2.35 3.80 

Socio-
Economics 

3 

Archaeology 2 Effects on cultural heritage sites 6 4 3.5 6 
Sub-Account Merit Rating 4.00 - 6.00 

Visual Impacts 5 
Maximum Height of TMF 6 3 2 3 
Distance from Marmion Reservoir 4 3 2 2 

Sub-Account Merit Rating 3.00 2.00 2.60 

Land Claims 1 Number of known claims 6 6 6 6 
  6.00 6.00 6.00 

Effects on Land Use 6 
Effects on Hunting 4 5 4 5 
Effects on Fishing 6 1 5 3 
Effects on tourism and recreation 3 6 6 6 

Sub-Account Merit Rating   3.38 4.92 4.31 

Account Merit Rating   3.52 3.79 4.06 

FINAL RANKING 3.12 3.29 3.89 
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Table 10: TMF MAA – Sensitivity Case 2

Weightings Scoring 

Account 
Account Weighting 

(WA) 
Sub-Account 

Sub-Account 
Weighting (WS) 

Indicator 
Indicator Weighting 

(WI) 
TMF 1 TMF 2 TMF 3 

Environment 
6 

Terrestrial Habitat 
5 

Impact on flora and fauna due to TMF infrastructure 1 3 4 3 
Impact on flora and fauna due to TMF footprint 6 3 2.5 3 
Percentage of pipeline following existing road 2 6 3.5 6 
Effects on wildlife 4 4 2 5 
Effects on birds 4 4 3 5 

Sub-Account Merit Rating 3.82 2.71 4.29 

Aquatic Habitat 
6 

Number of stream crossings by tailings pipeline 2 5 2 5 
Permanent streams impacted 6 3 3 3 
Ephemeral Streams Impacted 3 1 4 3 
Number of fish-bearing lakes affected 4 1 6 4 
Area of fish-bearing lakes affected 6 1 6 3 

Sub-Account Merit Rating 1.95 4.48 3.38 

Water Resources 
4 

Impact on surface water 6 5 1 4 
Ability to limit impact water quality in surrounding water bodies 3 3 1 4 
Impact to groundwater 4 2 3 5 

Sub-Account Merit Rating 3.62 1.62 4.31 

Air Quality 
2 

Potential for dust generation 4 3 3 4 
Potential for greenhouse gas emission due to construction 4 2 3.5 3 

Sub-Account Merit Rating 2.50 3.25 3.50 

Account Merit Rating   2.96 3.14 3.88 

Technical 
0 

Complexity of Design and 
Construction 6 

Foundation Conditions 5 3 5 3 
Topography containment 6 3 1 2 
Pumping Requirements 6 3 4 3 
Percentage of pipeline following existing road 2 6 3.5 6 
Tailings pipeline length 3 3 4 3 
Geotechnical Risk 3 4 2 3 
Dam hazard classification 4 4 4 4 

Sub-Account Merit Rating 3.45 3.31 3.14 

Water Management 4 
Reclaim water volume 3 3 3 4 
Number of collection ponds required 6 2 3 5 
Seepage collection ditches 3 3 2.5 4 

Sub-Account Merit Rating 2.50 2.88 4.50 

Closure 3 Complexity of Closure 6 3 3 4 
Sub-Account Merit Rating 3.00 3.00 4.00 

Account Merit Rating 3.05 3.10 3.76 
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Weightings Scoring 

Account 
Account Weighting 

(WA) 
Sub-Account 

Sub-Account 
Weighting (WS) 

Indicator 
Indicator Weighting 

(WI) 
TMF 1 TMF 2 TMF 3 

Economics 
0 

Capital Cost 6 Total estimated capital cost 6 3 1 4 
Sub-Account Merit Rating 3.00 1.00 4.00 

Operating Cost 2 Total estimated operational costs per year 2 4 4.5 4 
Sub-Account Merit Rating 4.00 4.50 4.00 

Closure Cost 1 Total estimated closure costs 1 3 2.5 3 
Sub-Account Merit Rating 3.00 2.50 3.00 

Fish Habitat Compensation 1 Total estimated fish habitat compensation cost 1 1 6 3 
Sub-Account Merit Rating 1.00 6.00 3.00 

Account Merit Rating 3.00 2.35 3.80 

Socio-Economics 
3 

Archaeology 2 Effects on cultural heritage sites 6 4 3.5 6 
Sub-Account Merit Rating 4.00 - 6.00 

Visual Impacts 5 
Maximum Height of TMF 6 3 2 3 
Distance from Marmion Reservoir 4 3 2 2 

Sub-Account Merit Rating 3.00 2.00 2.60 

Land Claims 1 Number of known claims 6 6 6 6 
  6.00 6.00 6.00 

Effects on Land Use 6 
Effects on Hunting 4 5 4 5 
Effects on Fishing 6 1 5 3 
Effects on tourism and recreation 3 6 6 6 

Sub-Account Merit Rating 3.38 4.92 4.31 

Account Merit Rating 3.52 3.79 4.06 

FINAL RANKING 3.15 3.36 3.94 
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Table 11: TMF MAA – Sensitivity Case 3

Weightings Scoring 

Account 
Account 

Weighting (WA) 
Sub-Account 

Sub-Account 
Weighting 

(WS) 
Indicator 

Indicator 
Weighting 

(WI) 
TMF 1 TMF 2 TMF 3 

Environment 
1 

Terrestrial Habitat 
5 

Impact on flora and fauna due to TMF infrastructure 1 3 4 3 
Impact on flora and fauna due to TMF footprint 6 3 2.5 3 
Percentage of pipeline following existing road 2 6 3.5 6 
Effects on wildlife 4 4 2 5 
Effects on birds 4 4 3 5 

Sub-Account Merit Rating 3.82 2.71 4.29 

Aquatic Habitat 
6 

Number of stream crossings by tailings pipeline 2 5 2 5 
Permanent streams impacted 6 3 3 3 
Ephemeral Streams Impacted 3 1 4 3 
Number of fish-bearing lakes affected 4 1 6 4 
Area of fish-bearing lakes affected 6 1 6 3 

Sub-Account Merit Rating 1.95 4.48 3.38 

Water Resources 
4 

Impact on surface water 6 5 1 4 
Ability to limit impact water quality in surrounding water bodies 3 3 1 4 
Impact to groundwater 4 2 3 5 

Sub-Account Merit Rating 3.62 1.62 4.31 

Air Quality 
2 

Potential for dust generation 4 3 3 4 
Potential for greenhouse gas emission due to construction 4 2 3.5 3 

Sub-Account Merit Rating 2.50 3.25 3.50 

Account Merit Rating 2.96 3.14 3.88 

Technical 
1 

Complexity of Design and 
Construction 6 

Foundation Conditions 5 3 5 3 
Topography containment 6 3 1 2 
Pumping Requirements 6 3 4 3 
Percentage of pipeline following existing road 2 6 3.5 6 
Tailings pipeline length 3 3 4 3 
Geotechnical Risk 3 4 2 3 
Dam hazard classification 4 4 4 4 

Sub-Account Merit Rating 3.45 3.31 3.14 

Water Management 4 
Reclaim water volume 3 3 3 4 
Number of collection ponds required 6 2 3 5 
Seepage collection ditches 3 3 2.5 4 

Sub-Account Merit Rating   2.50 2.88 4.50 

Closure 3 Complexity of Closure 6 3 3 4 
Sub-Account Merit Rating   3.00 3.00 4.00 

Account Merit Rating   3.05 3.10 3.76 
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Weightings Scoring 

Account 
Account 

Weighting (WA) 
Sub-Account 

Sub-Account 
Weighting 

(WS) 
Indicator 

Indicator 
Weighting 

(WI) 
TMF 1 TMF 2 TMF 3 

Economics 
1 

Capital Cost 6 Total estimated capital cost 6 3 1 4 
Sub-Account Merit Rating   3.00 1.00 4.00 

Operating Cost 2 Total estimated operational costs per year 2 4 4.5 4 
Sub-Account Merit Rating   4.00 4.50 4.00 

Closure Cost 1 Total estimated closure costs 1 3 2.5 3 
Sub-Account Merit Rating   3.00 2.50 3.00 

Fish Habitat Compensation 1 Total estimated fish habitat compensation cost 1 1 6 3 
Sub-Account Merit Rating   1.00 6.00 3.00 

Account Merit Rating   3.00 2.35 3.80 

Socio-
Economics 

1 

Archaeology 2 Effects on cultural heritage sites 6 4 3.5 6 
Sub-Account Merit Rating   4.00 - 6.00 

Visual Impacts 5 
Maximum Height of TMF 6 3 2 3 
Distance from Marmion Reservoir 4 3 2 2 

Sub-Account Merit Rating   3.00 2.00 2.60 

Land Claims 1 Number of known claims 6 6 6 6 
    6.00 6.00 6.00 

Effects on Land Use 6 
Effects on Hunting 4 5 4 5 
Effects on Fishing 6 1 5 3 
Effects on tourism and recreation 3 6 6 6 

Sub-Account Merit Rating   3.38 4.92 4.31 

Account Merit Rating   3.52 3.79 4.06 

FINAL RANKING 3.13 3.10 3.87 
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Table 12: TMF MAA – Sensitivity Case 4

Weightings Scoring 

Account 
Account 

Weighting (WA) 
Sub-Account 

Sub-Account 
Weighting 

(WS) 
Indicator 

Indicator 
Weighting 

(WI) 
TMF 1 TMF 2 TMF 3 

Environment 
1 

Terrestrial Habitat 
1 

Impact on flora and fauna due to TMF infrastructure 1 3 4 3 
Impact on flora and fauna due to TMF footprint 1 3 2.5 3 
Percentage of pipeline following existing road 1 6 3.5 6 
Effects on wildlife 1 4 2 5 
Effects on birds 1 4 3 5 

Sub-Account Merit Rating 4.00 3.00 4.40 

Aquatic Habitat 
1 

Number of stream crossings by tailings pipeline 1 5 2 5 
Permanent streams impacted 1 3 3 3 
Ephemeral Streams Impacted 1 1 4 3 
Number of fish-bearing lakes affected 1 1 6 4 
Area of fish-bearing lakes affected 1 1 6 3 

Sub-Account Merit Rating 2.20 4.20 3.60 

Water Resources 
1 

Impact on surface water 1 5 1 4 
Ability to limit impact water quality in surrounding water bodies 1 3 1 4 
Impact to groundwater 1 2 3 5 

Sub-Account Merit Rating 3.33 1.67 4.33 

Air Quality 
1 

Potential for dust generation 1 3 3 4 
Potential for greenhouse gas emission due to construction 1 2 3.5 3 

Sub-Account Merit Rating 2.50 3.25 3.50 

Account Merit Rating 3.01 3.03 3.96 

Technical 
1 

Complexity of Design and 
Construction 1 

Foundation Conditions 1 3 5 3 
Topography containment 1 3 1 2 
Pumping Requirements 1 3 4 3 
Percentage of pipeline following existing road 1 6 3.5 6 
Tailings pipeline length 1 3 4 3 
Geotechnical Risk 1 4 2 3 
Dam hazard classification 1 4 4 4 

Sub-Account Merit Rating 3.71 3.36 3.43 

Water Management 1 
Reclaim water volume 1 3 3 4 
Number of collection ponds required 1 2 3 5 
Seepage collection ditches 1 3 2.5 4 

Sub-Account Merit Rating 2.67 2.83 4.33 

Closure 1 Complexity of Closure 1 3 3 4 
Sub-Account Merit Rating 3.00 3.00 4.00 

Account Merit Rating 3.13 3.06 3.92 
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Weightings Scoring 

Account 
Account 

Weighting (WA) 
Sub-Account 

Sub-Account 
Weighting 

(WS) 
Indicator 

Indicator 
Weighting 

(WI) 
TMF 1 TMF 2 TMF 3 

Economics 
1 

Capital Cost 1 Total estimated capital cost 1 3 1 4 
Sub-Account Merit Rating 3.00 1.00 4.00 

Operating Cost 1 Total estimated operational costs per year 1 4 4.5 4 
Sub-Account Merit Rating 4.00 4.50 4.00 

Closure Cost 1 Total estimated closure costs 1 3 2.5 3 
Sub-Account Merit Rating 3.00 2.50 3.00 

Fish Habitat Compensation 1 Total estimated fish habitat compensation cost 1 1 6 3 
Sub-Account Merit Rating 1.00 6.00 3.00 

Account Merit Rating 2.75 3.50 3.50 

Socio-
Economics 

1 

Archaeology 1 Effects on cultural heritage sites 1 4 3.5 6 
Sub-Account Merit Rating 4.00 - 6.00 

Visual Impacts 1 
Maximum Height of TMF 1 3 2 3 
Distance from Marmion Reservoir 1 3 2 2 

Sub-Account Merit Rating 3.00 2.00 2.50 

Land Claims 1 Number of known claims 1 6 6 6 
  6.00 6.00 6.00 

Effects on Land Use 1 
Effects on Hunting 1 5 4 5 
Effects on Fishing 1 1 5 3 
Effects on tourism and recreation 1 6 6 6 

Sub-Account Merit Rating 4.00 5.00 4.67 

Account Merit Rating 4.25 4.33 4.79 

FINAL RANKING 3.28 3.48 4.04 
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4.0 WASTE ROCK MANAGEMENT FACILITY LOCATION ASSESSMENT 
The Project is expected to generate approximately 260.3 million tonnes of waste rock during the life of mine.  
The volume of waste rock generated from the east and west pits is estimated to be 132 million cubic metres.  
About 16.1 million tonnes of waste rock will be deposited in the west pit during the later stages of mining.  
During operations, waste rock will either be used for construction or placed in a Waste Rock Management 
Facility (WRMF).   

The WRMF will be designed with conservative side slopes (about 2.5H:1V) with bench configurations and 
stockpile heights that are stable, while providing the required storage volume.  The following assessment was 
carried out to evaluate and select the most appropriate WRMF configuration and location. 

 

4.1 Identification of Candidate Alternatives  
The selection of candidate locations was based on consideration of terrain, available space and the distance of 
the site to the mine pits.  A 7 km radius from the centroid of the mine pits was considered as a spatial boundary 
for identifying candidate alternatives and locations not directly accessible by haul truck (i.e., across Marmion 
Reservoir) were not considered viable.  Beyond the spatial boundary of 7 km, it was considered that the costs 
required to haul waste rock from the mine pits to the WRMF would render the project uneconomical.   

Although the Guidelines suggest that at least one of the alternatives should not impact a natural water body that 
is frequented by fish, considering the location of the Project on a Peninsula, the physical size requirements of 
the WRMF, the abundance of fish-bearing water bodies that exist throughout the Project area and the spatial 
constraint identified above, it was not possible to identify a viable ‘dry land’ alternative.   

Four potential WRMF locations, as shown on Figure 3, were identified within the 7 km radius from the mine pits.  
A brief description of each candidate alternative is provided below.  The estimated footprint areas for the 
alternatives all include 0.4 km2 for disposal of the estimated 12.5 tonnes of overburden expected to be 
generated from mining activities.  
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WRMF-1 – This WRMF alternative is located northeast of the mine.  The WRMF-1 footprint is approximately 
3.0 km2 and includes small intermittent streams, small ponds and wetlands.  Alternative WRMF-1 is located in a 
local valley where the foundation conditions include shallow bedrock underlying a thin layer of dense till.  
Baseline aquatic studies indicated Finescale Dace and Fathead Minnow present in the pond within the 
WRMF footprint and inlet into Sawbill Bay.  The haul road length would be approximately 4.8 km.  

WRMF-2 – This WRMF alternative is located east of the mine. The WRMF-2 footprint is approximately 2.5 km2 
and is located in a local valley where the foundation conditions include shallow bedrock underlying a thin layer of 
dense till.  Baseline aquatic studies indicate no fish presence in the small pond, though yellow perch and white 
sucker were found in the outlet stream.  The haul road length would be approximately 3.8 km.  

WRMF-3 - This WRMF alternative is located east of the mine (in closer proximity to the mine pits than WRMF-2).  
The WRMF footprint is approximately 2.1 km2 and is located on top of a ridge sloping down to the west and to 
the east.  Foundation conditions include shallow bedrock underlying thin layer of dense till.  Baseline aquatic 
studies indicate Finescale Dace, Northern Redbelly Dace and Fathead Minnow presence in the pond within the 
footprint.  The haul road length would be approximately 1.8 km. 

WRMF-4 – This WRMF alternative was proposed by Environment Canada because it was perceived to have 
limited impact to aquatic habitat.  WRMF-4 is located northeast of the mine with a footprint area of approximately 
2.3 km2.  A wetland area and permanent streams are located within and downstream of the facility footprint.  
This alternative is located on top of a ridge sloping down to the west and to the east.  Foundation conditions 
include shallow bedrock underlying thin layer of dense till.  The haul road length would be approximately 5.3 km.  
WRMF-4 would require rerouting about 2.5 km of the existing access road and tailings pipeline closer to the 
surrounding waterbodies.  

 

4.2 Pre-Screening Assessment  
Pre-screening based on spatial considerations (i.e., maximum distance of 7 km from the pits) was carried out 
during the ‘Identification of Candidate Alternatives’ step.  None of the proposed WRMF alternatives within the 
boundary were determined to possess a fatal flaw.  Therefore, all four alternatives are considered to be viable 
candidates and have been carried forward for detailed evaluation using the MAA. 

 

4.3 Alternative Characterization 
The WRMF alternatives have been characterized with respect to the environmental, technical, economic and 
social accounts described in Section 2.3.  The assessment sub-accounts and indicators have been used as a 
framework for characterizing the alternatives and the characterization of the WRMF alternatives is, therefore, 
presented and described in the following sections along with the alternative scoring for each indicator.  
The alternative characterization considers the entire Project life cycle from construction through closure.  
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4.4 Multiple Accounts Assessment 
A MAA was developed for each of the accounts identified above.  In the MAA, the accounts were further broken 
down into sub-accounts and indicators that reflect specific considerations.  The MAA for each account is 
presented and described in the following sections. 

4.4.1 Environmental Account 

The environmental account encompasses a range of issues pertaining to the direct and indirect effects to the 
environment as a result of developing the WRMF alternatives.  The environmental account, sub-accounts, 
indicators, and metrics for each indicator are summarized in Table 13. 

Table 13: Environmental MAA 

Account Sub-Account Indicator Metric Unit 

Environmental 

Terrestrial 
Habitat 

Impact on flora and fauna due to 
WRMF infrastructure Haul road footprint length m 

Impact on flora and fauna due to 
WRMF footprint WRMF footprint area km2 

Effects on wildlife Distance from mine pits km 

Effects on bird habitat Qualitative Rank - 

Water 
Resources 

Impact on surface water Number of watersheds affected # 

Ability to limit impact on Sawbill 
Bay and Lynxhead Bay Qualitative Rank - 

Impact to groundwater Number of collection ponds required # 

Aquatic Habitat 

Number of stream crossings by 
haul road Value # 

Permanent streams impacted Length of stream impacted  M 

Ephemeral Streams Impacted Length of stream impacted  M 

Number of fish-bearing lakes 
affected Value # 

Area of fish-bearing lakes affected Area Ha 

Air Quality 
Potential for dust generation Life of Mine Dust Emissions M-Kg 

Potential for greenhouse gas 
emission Life of Mine CO2 Emissions tonnes 

Noise Haul road distance Length of haul roads M 
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4.4.2 Technical Account 

The technical account assesses the technical merits of the alternatives.  The account considers the full life cycle 
of the Project (i.e., construction, operation, and closure).  The technical sub-accounts, indicators, and metrics for 
each indicator are summarized in Table 14. 

Table 14: Technical MAA 

Account Sub-Account Indicator Metric Unit 

Technical 

Complexity of 
Design and 
Construction 

Foundation conditions Qualitative Rank - 

Topography containment Qualitative Rank - 

Maximum height Maximum height of stockpile m 

Potential impact to other 
infrastructure Qualitative Rank # 

Water 
Management 

Number of potential collection ponds 
required Value # 

Seepage collection ditches Length of seepage collection ditches km 

Closure Complexity of closure Slope Area # 

 
4.4.3 Economics Account 

The economics account considers issues pertaining to the direct and indirect costs associated with the 
development of the alternatives.  The economic sub-accounts, indicators, and metrics for each indicator are 
summarized in Table 15. 

Table 15: Economics MAA 

Account Sub-Account Indicator Metric Unit 

Economics 

Capital Cost Total estimated capital cost Dollar value $ 

Operating Cost Total estimated operational costs per year Dollar value per year $/year 

Closure Cost Total estimated closure cost Dollar value $ 

Fish Habitat Compensation Total estimated fish habitat compensation 
cost Dollar value $ 
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4.4.4 Socio-Economics Account 

The socio-economic account addresses the social and cultural impacts of each WRMF siting alternative.  
The socio-economic sub-accounts, indicators, and metrics for each indicator are summarized in Table 16. 

Table 16: Socio-economics MAA 

Account Sub-Account Indicator Metric Unit 

Socio-
Economics 

Archaeology Effects on cultural heritage sites Number of areas with archaeological potential # 

Visual Impacts 
Maximum height of stockpile Height M 

Minimum Distance from Marmion 
Reservoir Length M 

Land Claims Number of known claims Value # 

Effects on 
Land Use 

Effects on hunting Number of trap lines, trapper cabins and/or 
bear baiting stations # 

Effects on fishing Number of fish bearing lakes and/or 
permanent streams # 

  
4.4.5 Non-differentiating Indicators  

The following indicators were considered to be non-differentiating between alternatives, thereby providing no 
value or merit if included in the MAA.  This section demonstrates that these indicators were considered, 
assessed and ultimately omitted from the in-depth MAA. 

4.4.5.1 Potential for Acid Rock Drainage 

Geochemical testing has shown that the waste rock produced is non-acid generating with excess neutralizing 
potential and that sulphide concentrations are generally very low.  The potential for acid rock drainage is 
independent of WRMF site selection and has been considered to be a non-distinguishing characteristic for 
WRMF site selection and is not included in the MAA. 

4.4.5.2 Potential for Metal Leaching 

Geochemical testing has shown that the waste rock produced will have limited potential for metal leaching.  
The potential for metal leaching is independent of WRMF site selection and has been considered to be a 
non-distinguishing characteristic for WRMF site selection and is not included in the MAA. 

4.4.5.3 Seismic Risks 

The geotechnical properties pertaining to seismic risk do not vary from one alternative WRMF site to another.  
The inherent risk of seismic activity within the Hammond Reef mine site area is very low according to the Global 
Seismic Hazard Map produced by the Global Seismic Hazard Assessment Program.  Therefore, seismic 
hazards are not anticipated for any of the evaluated alternatives and are not considered in the MAA. 
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4.4.5.4 Impacts on Protected Areas and Conservation Lands 

The EIS Guidelines indicate that protected areas and conservation lands are areas that are designated by 
federal, provincial or municipal jurisdictions as ecologically or historically important.  These designated areas 
include: wilderness areas, parks, and sites of historical or ecological significance, nature reserves, and federal 
migratory bird sanctuaries.  There are neither lands designated as protected areas nor conservation lands within 
any of the alternative WRMF footprints. 

 

4.5 Value Bases Decision Process 
As suggested by the Guidelines, a six point scoring scheme was developed for each indicator.  Scores were 
assigned to each alternative with 6 being the “best” rank and 1 being the “worst” rank.  Indicators with a 
quantitative nature were scored according to discrete intervals.  For qualitative indicators, a value scale was 
developed using input from technical or environmental experts.  

Within each account, sub-accounts were assigned a relative weighting factor to introduce a value bias between 
individual sub-accounts based on the relative importance of one sub-account to another.  The same process 
was followed for each indicator within each sub-account.  A higher weighting factor indicates a perceived greater 
relative value or importance.  For example, the relative importance of the impact on flora and fauna due to the 
WRMF footprint indicator within the Terrestrial Habitat sub-account is considered greater than the impact on 
flora and fauna due to WRMF infrastructure indicator because the relative area of impact due to the WRMF 
footprint is much larger compared to the area of impact due to the WRMF infrastructure (e.g., haul roads).  
Sub-account and indicator weightings were determined based on input from technical and environmental experts 
and feedback and opinions conveyed by stakeholders during consultation. 

The following sections provide descriptions of each sub-account and indicator, the evaluation of WRMF 
alternatives for each indicator, the indicator scoring scheme and the scoring assigned to each alternative. 

4.5.1 Environmental Account 

The environmental sub-accounts and indicators used to characterize and assess the WRMF alternatives are 
described in the following sections. 

4.5.1.1 Terrestrial Habitat Sub-Account 

The following sections describe the indicators and scoring system used to characterize and assess the potential 
of the WRMF alternatives to impact terrestrial habitat. 

4.5.1.1.1 Impact to Flora and Fauna due to WRMF Infrastructure Indicator 

The major infrastructure associated with the WRMF is the haul road that extends from the open pit to the 
stockpile location.  A longer haul road results in greater disturbance to the surrounding terrestrial environment 
due to increased clearing of vegetation and road construction.  Therefore, the impact to flora and fauna due to 
WRMF infrastructure is ranked based on the length of haul road required from the open pit to the WRMF.  
An alternative requiring a shorter haul road was considered to be preferable.  The scoring of the impact to flora 
and fauna due to WRMF infrastructure indicator is provided in the following table. 
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Scoring Scheme 

Metric Score Description 

Haul road length 

6 < 1 km 
5 1 – 2 km 
4 2 – 3 km 
3 3 – 4 km 
2 4 – 5 km 
1 > 5 km 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Haul road length 4.8 km 3.8 km 1.8 km 5.3 km 
Score 2 3 5 1 

 

4.5.1.1.2 Impact to Flora and Fauna due to WRMF Footprint Indicator 

The footprint of the WRMF is defined as the area covered by the base of the waste rock stockpile. The total 
footprint area was used to assign the relative scores and to assess the potential impact of each alternative.  
A larger WRMF footprint will have a greater impact to terrestrial habitat. Therefore, a smaller footprint area is 
considered to be preferable.  The alternative scoring for the impact to flora and fauna due to WRMF footprint 
indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

WRMF footprint area 

6 < 150 ha 
5 150 – 175 ha 
4 175 – 200 ha 
3 200 – 225 ha 
2 225 – 250 ha 
1 > 250 ha 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

WRMF footprint area 293 ha 249 ha 203 ha 223 ha 
Score 1 2 3 3 

 

4.5.1.1.3 Effects on Wildlife Indicator 

The potential effects of the WRMF on wildlife are mainly the result of a change in habitat suitability due to 
additional sensory disturbance (i.e., light, noise, dust, human presence).  Mining activity near the open pits is 
considered to be the main source of sensory disturbance factors.  Habitat suitability is considered to increase 
with distance from the mine pits.  Additionally, the likelihood of wildlife-vehicle collisions is assumed to 
increase with haul road length.  Therefore, a WRMF located close to the mine pits is considered to be 
preferable.  The alternative scoring for the effects on wildlife indicator is provided in the following table.   
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Scoring Scheme 

Metric Qualitative Score Description 

Distance from mine pits 

6 < 1 km 
5 1 – 2 km 
4 2 – 3 km 
3 3 – 4 km 
2 4 – 5 km 
1 > 5 km 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Distance from mine pits 4.8 km 3.8 km 1.8 km 5.3 km 
Qualitative Score 2 3 5 1 

 

4.5.1.1.4 Effects on Bird Habitat Indicator 

Potential effects to bird habitat due to the WRMF include loss of habitat area due to the WRMF footprint, change 
in habitat suitability due to additional sensory disturbance (i.e., light, noise, dust, human presence), and potential 
interruption to travel corridors due to the potential high waste rock stockpile near open water areas.  With the 
exception of the amount of wetland habitat, the diversity of available bird habitat is not considered to vary 
significantly between alternatives.  The potential effects on bird habitat have been assessed qualitatively based 
on these considerations.  The alternative scoring for the effects on bird habitat indicator is provided in the 
following table.   

Scoring Scheme 

Metric Score Description 

Potential effects to bird 
habitat 

6 Negligible effect on bird habitat 
5 Low potential effect on bird habitat 
4 Moderate potential effect on bird habitat 
3 High potential effect on bird habitat 
2 Very high potential effect on bird habitat 
1 Extreme potential effect on bird habitat 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Potential effects to bird 
habitat 

About 30 ha of wetland 
area directly impacted;  

Close proximity to 
open water areas to 

west;  

About 4 ha of wetland 
area directly 

impacted; Close 
proximity to open 

water areas to east;  

About 2 ha of wetland 
area directly impacted; 
Close proximity to open 

water areas to east;  

About 16 ha of 
wetland area directly 
impacted; Furthest 
from open water 

areas 
Score 2 4 5 4 

 

4.5.1.2 Aquatic Habitat Sub-Account 

Loss of aquatic habitat due to the WRMF will be offset through the development and implementation of 
compensation measures as part of the overall project No Net Loss Plan.  As a result, for any alternative chosen, 
the net residual effect to aquatic habitat is considered to be negligible.  Regardless, an alternative that results in 
greater impact to existing aquatic habitat is considered to be less desirable.  The following sections describe the 
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indicators and scoring system used to characterize and assess the potential of the WRMF alternatives to impact 
existing aquatic habitat. 

4.5.1.2.1 Number of Stream Crossings by Haul Road Indicator 

This indicator was used to compare the potential for impact to water bodies due to haul road 
watercourse crossings.  Watercourse crossings may result in impacts due to the removal/alteration of a section 
of the watercourse, sediment release during construction of the crossing and/or dust generated from traffic along 
the haul road.  An alternative that requires fewer haul roads water crossings is considered preferable.  
The alternative scoring for the number of stream crossings indicator is provided in the following table.   

Scoring Scheme 

Metric Score Description 

Number of haul road stream crossings 

6 None 
5 1 
4 2 
3 3 
2 4 
1 > 4 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Number of haul road stream crossings 0 0 0 0 
Score 6 6 6 6 

 

4.5.1.2.2 Permanent Streams Impacted Indicator 

This indicator represents the total length of permanent streams either directly impacted by the WRMF footprint or 
indirectly impacted due to loss of watershed area.  A stream was considered to be impacted if its watershed area 
was reduced by 25% or more due to the WRMF footprint.  Permanent streams were identified through review of 
information collected for the hydrology and aquatic environment assessments.  An alternative that impacts a 
shorter length of permanent stream is considered to be preferable.  The alternative scoring for the permanent 
streams impacted indicator is provided in the following table.   

Scoring Scheme 

Metric Score Description 

Length of permanent stream impacted 

6 No impact 
5 < 500 m 
4 500 – 1000 m 
3 1000 – 1500 m 
2 1500 – 2000 m 
1 > 2000 m 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Length of permanent stream impacted 1800 0 0 1800 
Score 2 6 6 2 
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4.5.1.2.3 Ephemeral Streams Impacted Indicator 

This indicator represents the total length of ephemeral streams either directly impacted by the WRMF footprint or 
indirectly impacted due to loss of watershed area.  A stream was considered to be impacted if its watershed area 
was reduced by 25% or more due to the WRMF footprint.  Ephemeral streams were identified through review of 
information collected for the hydrology and aquatic environment assessments.  An alternative that impacts a 
shorter length of ephemeral stream is considered to be preferable.  The alternative scoring for the ephemeral 
streams impacted indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Length of ephemeral stream impacted 

6 No impact 
5 < 500 m 
4 500 – 1000 m 
3 1000 – 1500 m 
2 1500 – 2000 m 
1 > 2000 m 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Length of ephemeral stream impacted 800 1000 800 1000 
Score 4 3.5 4 3.5 

 

4.5.1.2.4 Number of Fish-bearing Lakes Affected Indicator 

This indicator was used to assess the number of fish-bearing lakes that are either directly impacted by the 
WRMF footprint or indirectly impacted due to loss of watershed area.  A lake was considered to be impacted if 
its watershed area was reduced by 25% or more due to the WRMF footprint.  Lakes were defined as fish bearing 
or non-fish bearing based on information collected for aquatic environment assessments.  An alternative that 
impacts a fewer number of fish bearing lakes is considered to be preferable.  The alternative scoring for the 
number of fish bearing lakes affected indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Number of fish-bearing lake impacted 

6 0 
5 1 
4 2 
3 3 
2 4 
1 > 5 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Number of fish-bearing lake impacted 1 0 1 0 
Score 5 6 5 6 

 
Area of Fish-bearing Lakes Affected Indicator 
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This indicator was used to assess the area of fish-bearing lakes that are either directly impacted by the WRMF 
footprint or indirectly impacted due to loss of watershed area.  A lake was considered to be impacted if its 
watershed area was reduced by 25% or more due to the WRMF footprint.  Lakes were defined as fish bearing or 
non-fish bearing based on information collected for aquatic environment assessments.  An alternative that 
impacts a fewer number of fish bearing lakes is considered to be preferable.  The alternative scoring for the 
number of fish bearing lakes affected indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Area of fish-bearing lake impacted 

6 < 0.5 ha 
5 0.5 – 1.0 ha 
4 1.0 – 1.5 ha 
3 1.5 – 2.0 ha 
2 2.0 – 2.5 ha 
1 > 2.5 ha 

Scoring Results

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Area of fish-bearing lake impacted 1.6 0 2.8 0 
Score 3 6 1 6 

 

4.5.1.3 Water Resources Sub-Account 

Runoff collected from the WRMF will not be released to the environment during the construction and operations 
phases of the project.  Post-closure water will be released to the environment only after water quality is suitable 
for release.  Therefore, the WRMF will impact downstream receiving waterbodies due to diversion of flows.  
Alternatives that are able to minimize impacts to surface water hydrology and water quality are preferred.  
The following sections describe the indicators and scoring system used to characterize and assess the potential 
of the TMF alternatives to impact surface water hydrology and downstream water quality. 

4.5.1.3.1 Impact on Surface Water Indicator 

This indicator compares the relative number of watersheds directly affected by the WRMF.  Alternatives that 
affect a larger number of watersheds have an increased potential to impact hydrological conditions and water 
quality over a greater area in the event of groundwater flow release.  Alternatives that minimize the number 
of watersheds directly impacted have fewer locations where surface water impacts would be imposed.  
Therefore, alternatives that impact fewer surface watersheds are considered preferable.  The alternative scoring 
for the impact to surface water indicator is provided in the following table. 
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Scoring Scheme 

Metric Score Description 

Number of watersheds affected 

6 < 4 
5 4 
4 5 
3 6 
2 7 
1 > 7 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Number of watersheds affected 7 5 6 5 
Score 2 4 3 4 

 

4.5.1.3.2 Ability to Limit Impact to Water Quality in Surrounding Water Bodies Indicator 

Selecting a WRMF location with fewer, more distal or less significant downstream receiving water bodies can 
mitigate the potential for impacts to water quality.  The alternatives were qualitatively assessed based on the 
ability of their location to mitigate potential impacts to downstream water bodies.  The alternative scoring for 
the ability to limit impact to water quality in surrounding waterbodies indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Qualitative Rank 

6 No impact 
5 High 
4 Moderate – High 
3 Moderate 
2 Low – Moderate 
1 Low 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Qualitative Rank 

One entire side 
straddles Sawbill 

Bay and 
tributaries 

One entire side straddles 
Inlet Bay to Lynxhead 
Bay and tributaries, 

shorter total distance and 
further away from water 

than WRMF 1 

Part of east side close 
to bay north of 

Lynxhead Bay; Close to 
pits - most seepage will 

go to pits 

Located furthest away 
from Sawbill and 

Lynxhead Bay; Close 
to tributary creeks at 

some locations 

Score 1 2 4 5 

 

4.5.1.3.3 Impact to Groundwater Indicator 

Groundwater flows from the WRMF will be collected to the extent possible through a seepage interception 
system.  This system will be comprise a number of ditches and collection ponds at low points along the WRMF 
perimeter with collected water being pumped back to Processing Plant Collection Pond (PPCP) for use by the 
processing plant.  The relative potential for groundwater flow release and requirements for maintenance of 
pumping infrastructure increase with a larger number of seepage collection ponds.  Therefore, the potential for 
impacts to groundwater was evaluated based on the number of potential seepage collection ponds required.  
The number of collection ponds required was estimated through review of the topography along the perimeter 
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of the WRMF alternative footprints.  An alternative with more collection ponds was given a lower score 
compared to an alternative with fewer seepage collection ponds.  The alternative scoring for the impact to 
groundwater indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Number of collection ponds required 

6 < 4 
5 4 
4 5 
3 6 
2 7 
1 > 7 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Number of collection ponds required 5 7 4 5 
Score 4 2 5 4 

 

4.5.1.4 Air Quality Sub-Account 

The following sections describe the indicators and scoring system used to characterize and assess the potential 
of the WRMF alternatives to impact air quality. 

4.5.1.4.1 Potential for Dust Generation Indicator 

Haul roads conveying waste rock for the mine pits to the WRMF are considered to be the primary source for dust 
generation associated with the WRMF.  The potential for dust generation was assessed by estimating the total 
quantity of dust generated over the life of the mine using an average emissions rate of 1.83 kg per vehicle 
kilometer travelled.  The alternative scoring for the potential for dust generation indicator is provided in the 
following table. 

Scoring Scheme 

Metric Score Description 

Life of mine dust emissions 

6 < 4 M-kg 
5 4 – 8 M-kg 
4 8 – 12 M-kg 
3 12 – 16 M-kg 
2 16 – 20 M-kg 
1 > 20 M-kg 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Life of mine dust emissions 16.6 M-kg 13.3 M-kg 6.2 M-kg 18.3 M-kg 
Score 2 3 5 2 
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4.5.1.4.2 Potential for Greenhouse Gas Emission Indicator 

Greenhouse gas (GHG) emissions will be generated by mine trucks hauling waste rock from the pits to the 
WRMF.  The amount of GHGs is considered to be primarily dependent the length of haul road.  This indicator 
has been assessed by estimating the total quantity of GHG emissions generated over the life of the mine using 
an average emissions rate of 2.66 kg CO2 per liter of diesel fuel consumed.  The alternative scoring for 
the potential for greenhouse gas emission indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Life of mine CO2 emissions 

6 > 150,000 t 
5 150,000 – 200,000 t 
4 200,000 – 250,000 t 
3 250,000 – 300,000 t 
2 300,000 – 350,000 t 
1 > 350,000 t 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Life of mine CO2 emissions 308,000 t 265,000 t 174,000 t 331,000 t 
Score 2 3 5 2 

 

4.5.1.5 Noise 

The following sections describe the indicators and scoring system used to characterize and assess the WRMF 
alternatives with respect to noise considerations.  

4.5.1.5.1 Haul Road Distance Indicator 

Noise is generated from the vehicles transporting the waste rock to the WRMF from the open pit.  A longer haul 
distance expands the noise source and results in longer cycle times for haul trucks and consequently a larger 
mobile fleet would be required (which would generate more noise).  Therefore, an alternative with a shorter 
haul distance is considered preferable.  The alternative scoring for the haul road distance indicator is provided in 
the following table. 

Scoring Scheme 

Metric Qualitative Score Description 

Length of haul roads 

6 < 1 km 
5 1 – 2 km 
4 2 – 3 km 
3 3 – 4 km 
2 4 – 5 km 
1 > 5 km 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Length of haul roads 4.8 km 3.84 km 1.8 km 5.3 km 
Qualitative Score 2 3 5 1 
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4.5.2 Technical Account 

The technical sub-accounts and indicators used to characterize and assess the WRMF alternatives are 
described in the following sections. 

4.5.2.1 Complexity of Design and Construction Sub-Account 

The performance and stability of the WRMF will depend on the foundation conditions, foundation preparation 
and maximum height.  Alternatives that have favourable site conditions and simple design configurations will be 
easier to design, construct and maintain and will be subject to fewer hazards and geotechnical risks.  
The following sections describe the indicators and scoring systems used to characterize and assess the overall 
complexity of the design and construction of the WRMF alternatives. 

4.5.2.1.1 Foundation Conditions Indicator 

Appropriate underlying geology is required for stability of the waste rock stockpile. Stockpiles constructed on 
poor foundation conditions require additional stability measures (i.e., shallower slopes, stabilization berms, 
over-excavation, etc.).  Options with more challenging foundation conditions pose greater engineering 
challenges and higher risks to the long-term safety of the containment structure, and are, thus, less desirable.  
The alternative scoring for the foundation conditions indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Qualitative Rank 

6 Excellent foundation conditions 
5 Good foundation conditions 
4 Fair foundation conditions 
3 Moderate foundation conditions 
2 Poor foundation conditions 
1 Very poor foundation conditions 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Qualitative Rank 
Shallow bedrock 
underlying thin 

layer of dense till 

Shallow bedrock 
underlying thin 

layer of dense till

Shallow bedrock 
underlying thin 

layer of dense till 

Shallow bedrock 
underlying thin 
layer of dense 

till 
Score 5 5 5 5 

 

4.5.2.1.2 Topography Containment Indicator 

An alternative that takes advantage of natural depressions and/or flat areas is desirable.  The use of natural 
depressions increases the overall storage capacity of a site within a given footprint.  Alternatives located on 
sloping terrain do not provide preferable conditions for waste rock storage and may result in higher or more 
extensive stockpile designs.  The alternative scoring for the topographic containment indicator is provided in the 
following table. 
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Scoring Scheme 

Metric Score Description 

Topographic containment 

6 Complete natural topographic containment 
5 Good natural topographic containment 
4 Fair natural topographic containment 
3 Moderate natural topographic containment 
2 Poor natural topographic containment 
1 Zero natural topographic containment 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Topographic containment 
Located in a local 

valley (bottom 
elevation of 420 m) 

Located within a 
thin valley (bottom 
elevation of 420 
m); undulating 

relief 

Located on top of a 
ridge (elev. ~ 460 to 

470 m), sloping down 
to the west to Elev. 
430 m, and to the 

east to Elev. 440 m 

Terrain sloping 
westward from 
435-450 m on 

east side to 415-
420 on west 

side 
Score 4 4 3 3 

 

4.5.2.1.3 Maximum Height Indicator 

A higher WRMF poses greater construction challenges as the waste rock stockpile fills and the haul trucks 
require a longer distance to reach the top.  Design objectives to minimize the footprint lead to higher stockpiles 
and potentially steeper slopes.  Depending on the design, these conditions could potentially reduce the stability 
of the stockpile.  Therefore, an alternative with a lower maximum height is considered to be preferable.  
The alternative scoring for the maximum height indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Maximum height of stockpile 

6 < 50 m 
5 50 – 75 m 
4 75 – 100 m 
3 100 – 150 m 
2 150 – 200 m 
1 > 200 m 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Maximum height of stockpile 60 m 90 m 155 m 95 m 
Score 5 4 2 4 

 

4.5.2.1.4 Potential Impact to Other Infrastructure Indicator 

This indicator assesses the potential impact that each WRMF will have on other existing and planned mine 
infrastructure such as access roads and tailings pipelines.  Alternatives that do not impact existing or planned 
infrastructure are preferred.  The alternative scoring for the potential impact to other infrastructure indicator is 
provided in the following table. 
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Scoring Scheme 

Metric Score Description 

Potential impact to other infrastructure 

6 Negligible impact to other infrastructure 
5 Small impact to other infrastructure 
4 Moderate impact to other infrastructure 
3 Significant impact to other infrastructure 
2 Very significant impact to other infrastructure 
1 Extreme impact to other infrastructure 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Potential impact to other infrastructure 

Requires 
realignment of 

about 1 km of the 
Mine Site Road 

and tailings 
pipeline 

No impact to 
other 

infrastructure 

No impact to 
other 

infrastructure 

Requires realignment 
of about 2.5 km of the 
Mine Site Road and 

tailings pipeline 
closer to water bodies 

Score 4 6 6 2 

 

4.5.2.2 Water Management Sub-Account 

The following sections describe the indicators and scoring systems used to characterize and assess the water 
management requirements of the WRMF alternatives. 

4.5.2.2.1 Number of Collection Ponds Required Indicator 

A WRMF alternative with more collection ponds results in greater construction and maintenance commitments.  
Infrastructure requirements for pumping collected water back to the Processing Plant Collection Pond (PPCP) 
also increase with a greater number of collection ponds.  Therefore, alternatives with fewer collection ponds are 
considered to be preferable.  The number of collection ponds required was estimated through review of the 
topography along the perimeter of the WRMF alternative footprints.  The alternative scoring for the number of 
collection ponds indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Number of collection ponds required 

6 < 3 
5 4 
4 5 
3 6 
2 7 
1 > 7 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Number of collection ponds required 5 7 4 5 
Score 4 2 5 4 
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4.5.2.2.2 Seepage Collection Ditches Indicator 

This indicator was used to compare the length of seepage collection ditches required to contain seepage and 
surface runoff from the WRMF.  Longer seepage collection ditches require more construction and maintenance, 
and increase the potential for water to bypass the collection system under extreme events or malfunctions.  
Alternatives with short seepage collection ditch requirements were considered preferable.  The alternative 
scoring for the seepage collection ditches indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Length of seepage collection ditches 

6 < 5 km 
5 5 – 6 km 
4 6 – 7 km 
3 7 – 8 km 
2 8 – 9 km 
1 > 9 km 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Length of seepage collection ditches 8.5 km 7.5 km 5.5 km 5.2 km 
Score 2 3 5 5 

 

4.5.2.3 Closure Sub-Account 

The following section describes the indicator and scoring system used to characterize and assess the closure of 
the WRMF alternatives. 

4.5.2.3.1 Complexity of Closure Indicator 

Closure of the WRMF will consist of minor regrading of the benches and construction of drainage facilities to 
ensure drainage from the stockpile will not cause erosion over the long term.  Therefore, the complexity 
of closure was ranked based on the estimated area of the slope face for each alternative.  Facilities that have a 
smaller slope area are considered to be preferable.  The alternative scoring for the complexity of closure 
indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Slope area 

6 < 100 ha 
5 100 – 120 ha 
4 120 – 140 ha 
3 140 – 160 ha 
2 160 – 180 ha 
1 > 180 ha 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Slope area 130 ha 160 ha 165 ha 110 ha 
Score 4 2.5 2 5 
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4.5.3 Economics Account 

The economic sub-accounts and indicators used to characterize and assess the WRMF alternatives are 
described in the following sections. 

4.5.3.1 Capital Cost Sub-Account 

4.5.3.1.1 Total Estimated Capital Costs Indicator 

The capital costs of the WRMF are primarily incurred from the cost of haul trucks.  Increased haul road length 
would result in longer cycle times for haul trucks and therefore more trucks would be required to sustain the flow 
of waste rock to the disposal facility.  Preliminary estimates of the capital costs of each alternative were 
calculated based on the estimated number of trucks required for each alternative.  An alternative with a lower 
capital cost was considered preferable.  The alternative scoring for the capital cost indicator is provided in the 
following table. 

Scoring Scheme 

Metric Score Description 

Estimated capital cost 

6 < $90 M 
5 $90 – 95 M 
4 $95 – 100 M 
3 $100 – 105 M 
2 $105 – 110 M 
1 > $110 M 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Estimated capital cost $110 M $105 M $91 M $110 M 
Score 1.5 2.5 5 1.5 

 

4.5.3.2 Operating Cost Sub-Account 

The following section describes the indicator and scoring system used to characterize and assess the operating 
cost of the WRMF alternatives. 

4.5.3.2.1 Total Estimated Operating Costs Indicator 

The operational costs associated with the WRMF are primarily the cost of diesel fuel and ongoing maintenance 
of the haul trucks.  Preliminary estimates of the operational costs per year for each alternative were calculated 
based on expected fuel consumption and truck maintenance costs.  An alternative with a lower annual operating 
cost was considered preferable.  The alternative scoring for the capital cost indicator is provided in the following 
table. 

  

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



MINE WASTE DISPOSAL 
ALTERNATIVES ASSESSMENT REPORT 
VERSION 1 
 

December 2013 
Project No. 13-1118-0010 
Hammond Reef Gold Project 81 

 

Scoring Scheme 

Metric Score Description 

Estimated annual operating costs 

6 < $2 M 
5 $2 – 3.5 M 
4 $3.5 – 5 M 
3 $5 – 6.5 M 
2 $6.5 – 8 M 
1 > $8 M 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Estimated annual operating costs $7.3 M $5.8 M $2.7 M $8.1 M 
Score 2 3 5 1 

 
4.5.3.3 Closure Cost Sub-Account 

The following section describes the indicator and scoring system used to characterize and assess the closure 
cost of the WRMF alternatives. 

4.5.3.3.1 Total Estimated Closure Cost Indicator 

The closure costs associated with the WRMF are primarily related to re-grading the slopes of the stockpile to 
provide sustainable drainage systems.  Preliminary closure costs were estimated for WRMF based on slope 
area requiring re-grading.  An alternative with a lower closure cost was considered preferable.  The alternative 
scoring for the capital cost indicator is provided in the following table. 

Scoring Scheme 

Metric Score Description 

Estimated closure cost  

6 < $180,000 
5 $180,000 – 200,000 
4 $200,000 – 220,000 
3 $220,000 – 240,000 
2 $240,000 – 260,000 
1 > $260,000 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Estimated closure cost $200,000 $240,000 $250,000 $170,000 
Qualitative Score 4.5 2.5 2 6 

 

4.5.3.4 Fish Habitat Compensation Sub-Account 

Where an alternative directly or indirectly impacts water bodies that are frequented by fish, compensation 
measures may be required.  The following section describes the indicator and scoring system used to 
characterize and assess the potential fish habitat compensation costs of the WRMF alternatives. 

4.5.3.4.1 Total Fish Habitat Compensation Cost Indicator 

Aquatic habitat compensation measures will be implemented to offset habitat loss as a result of construction of 
the WRMF.  Preliminary estimates of fish habitat compensation costs for each alternative were calculated based 
on the estimated quantity of fish bearing lakes/streams impacted.  As detailed habitat modelling assessments 
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are not available for all alternatives, the assessment carried out under the aquatic habitat sub-account was used 
as a basis for estimating fish habitat losses.  Impacts to fish bearing lakes and permanent streams were 
assumed to appropriately estimate the value of fish habitat losses and compensation costs were scaled based 
on estimated habitat losses.  An alternative with a lower fish habitat compensation cost was considered to be 
preferable.  The alternative scoring for the fish habitat compensation cost indicator is provided in the following 
table. 

Scoring Scheme 

Metric Score Description 

Estimated fish habitat compensation cost  

6 < $25K 
5 $25 – 50K 
4 $50 – 75K 
3 $55 – 100K 
2 $100 – 125K 
1 > $125K 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Estimated fish habitat compensation cost $95K $10K $140K $20K 
Qualitative Score 3 6 1 6 

 
4.5.4 Socio-Economics Account 

The economic sub-accounts and indicators used to characterize and assess the WRMF alternatives are 
described in the following sections. 

4.5.4.1 Archaeology Sub-Account 

There are known archaeological and cultural heritage sites that exist within the mine site area.  WRMF sites that 
avoid these areas are considered to be more desirable than facilities that will result in the loss of one of these 
sites.  The following section describes the indicator and scoring system used to characterize and assess 
archaeological considerations of the WRMF alternatives. 

4.5.4.1.1 Effects on Cultural Heritage Sites Indicator 

WRMF alternatives that impact archaeological resources will potentially require additional investigation, 
permitting, and may attract adverse public concern.  The alternatives were scored based on direct impacts to 
known archaeological sites within the WRMF footprints.  An alternative that overlays fewer archaeological sites 
is considered to be preferable.  The alternative scoring for the effects on cultural heritage sites indicator is 
provided in the following table.  Archaeological data in the area of alternative WRMF 4 was not available for this 
assessment and therefore this alternative was assigned a neutral score. 
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Scoring Scheme 

Metric Score Description 

Number of areas with archaeological potential  

6 0 
5 1 
4 2 
3 3 
2 4 
1 > 4 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Number of areas with archaeological potential 2 1 0 N/A 
Qualitative Score 4 5 6 3.5 

 

4.5.4.2 Visual Impacts Sub-Account 

A WRMF that is more visually conspicuous may attract adverse public concern.  The relative visual impact for 
each facility was evaluated based on factors representing the visibility and relative contrast of a WRMF 
alternative with the surrounding terrain.  A facility with a low profile that blends in with the surrounding area is 
considered to be more desirable than a facility with high topographic relief that does not blend into the 
surrounding area.  The following section describes the indicator and scoring system used to characterize and 
assess the potential visual impacts of the WRMF alternatives. 

4.5.4.2.1 Maximum Height of Stockpile Indicator 

A WRMF that has a greater ultimate height is visually more noticeable than one that is lower.  This indicator was 
ranked based on the maximum height of the waste rock stockpile at the ultimate stage.  An alternative that has a 
lower maximum height was considered to be preferable.  The alternative scoring for the maximum height of 
WRMF indicator is provided in the following table.   

Scoring Scheme 

Metric Score Description 

Maximum stockpile height 

6 < 50 m 
5 50 – 75 m 
4 75 – 100 m 
3 100 – 150 m 
2 150 – 200 m 
1 > 200 m 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Maximum stockpile height 60 m 90 m 155 m 95 m 
Score 5 4 2 4 
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4.5.4.2.2 Distance from Marmion Reservoir Indicator 

As the Marmion Reservoir is used for recreational activities, this indicator considers the potential for users of 
Marmion Reservoir to be within close proximity to the WRMF.  Scores for each alternative were assigned based 
on the shortest distance of each alternative to Marmion Reservoir.  An alternative located further away from the 
Marmion Reservoir was considered to be preferable.  The alternative scoring for the distance from Marmion 
Reservoir indicator is provided in the following table.   

Scoring Scheme 

Metric Score Description 

Length 

6 > 200 m 
5 150 – 200 m 
4 100 – 150 m 
3 75 – 100 m 
2 50 – 75 m 
1 < 50 m 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Length 25 m 120 m 80 m 210 m 
Score 1 4 3 6 

 
4.5.4.3 Land Claims Sub-Account 

The following section describes the indicator and scoring system used to characterize and assess land tenure 
considerations of the WRMF alternatives. 

4.5.4.3.1 Number of Osisko Land Claims Indicator 

The footprints of the WRMF alternatives were compared against the known mineral claims that are leased by 
Osisko.  If an alternative was located on lands in which Osisko does not hold mineral claims, the alternative 
would be considered less preferable and would warrant a lower score.  The alternative scoring for the number of 
Osisko land claims indicator is provided in the following table.  All alternatives are fully located in areas that 
Osisko holds mineral claims.    

Scoring Scheme 

Metric Qualitative Score Description 

Number of land claims controlled  by 
Osisko 

6 All claims controlled by Osisko 
5 1 claim not controlled by Osisko 
4 2 claims not controlled by Osisko 
3 3 claims not controlled by Osisko 
2 4 claims not controlled by Osisko 
1 5 claims not controlled by Osisko 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Number of land claims controlled by Osisko Osisko controls all 
claims 

Osisko controls 
all claims 

Osisko controls 
all claims 

Osisko controls 
all claims 

Score 6 6 6 6 
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4.5.4.4 Effects on Land Use Sub-Account 

The indicators within this sub-account were developed to compare the perceived land use value attributed to the 
area that each WRMF alternative will occupy.  Land use was characterized by recreational activities including 
hunting and fishing.  The following section describes the indicators and scoring systems used to characterize 
and assess the potential effects of the WRMF alternatives on land use.  

4.5.4.4.1 Effects on Hunting Indicator 

The effects of the WRMF alternatives on hunting were assessed based on known hunting/trapping activities 
occurring within the WRMF footprint.  Known hunting/trapping activities were determined based on information 
collected for use in the socio-economic assessment and considered trap lines, trapper cabins and bear baiting 
stations.  An alternative that will not affect known hunting/trapping activities is considered to be preferable.  
The alternative scoring for the effects on hunting indicator is provided in the following table.   

Scoring Scheme 

Metric Score Description 

Number of trap lines, trapper cabins and/or 
bear baiting stations 

6 0 
5 1 
4 2 
3 3 
2 4 
1 > 4 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Number of trap lines, trapper cabins and/or 
bear baiting stations 0 1 1 0 

Score 6 5 5 6 

 

4.5.4.4.2 Effects on Fishing Indicator 
The effects of the WRMF alternatives on fishing were assumed to be directly linked to loss of fish habitat due to 
the WRMF footprint. As detailed habitat modelling assessments are not available for all alternatives, the 
assessment carried out under the aquatic habitat sub-account was used as a basis for estimating fish habitat 
losses.  Impacts to fish bearing lakes and permanent streams were assumed to provide an appropriate estimate 
of fish habitat losses.  An alternative that impacts fewer fish bearing lakes and permanent streams is considered 
to be preferable.  The alternative scoring for the effects on fishing indicator is provided in the following table.   
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Scoring Scheme 

Metric Score Description 

Number of fish-bearing lakes and/or 
permanent streams 

6 0 
5 1 
4 2 
3 3 
2 4 
1 > 4 

Scoring Results 

  WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Number of fish-bearing lakes and/or 
permanent streams 3 0 1 2 

Score 3 6 5 4 

 

4.6 Results and Sensitivity Analysis 
A sensitivity analysis was carried out to eliminate potential bias and subjectivity that is inherent in the evaluation 
and weighting process.  The sensitivity analysis evaluates the influence of the selected account, sub-account 
and indicator weighting on the alternative ranking results by varying the assigned weightings.   

The sensitivity analysis considered the following scenarios: 

6) Base Case:  Account weightings were selected based on the recommendations of the Guidelines 
(i.e., environmental account weighted 6, technical account weighted 3, economic account weighted 1.5 and 
socio-economic account weighted 3).  Sub-account and indicator weighting was selected based on input 
from technical and environmental experts and stakeholders.  

7) Sensitivity Case 1: Same as the base case but with the economics account removed (i.e. economics 
account weighting equal to zero). 

8) Sensitivity Case 2: Same as the base case but only the environmental and socio-economic accounts 
considered (i.e. economics and technical account weightings are equal to zero). 

9) Sensitivity Case 3: Same indicators and sub-account weighting as the base case and all accounts weighted 
equally. 

10) Sensitivity Case 4: All weighting factors (i.e., accounts, sub-accounts, indicators) weighted equally 

The final results and rankings of the base case and sensitivity cases are presented in Table 17.  The detailed 
assessment results are provided in Table 18 through Table 22 for all cases.   

The WRMF-3 alternative scored the highest for all cases and is therefore regarded as the preferred alternative.   
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Table 17: Summary of Base Case and Sensitivity Analysis Results 

Sensitivity Case WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Base Case  Guideline recommended account 
weighting 3.1 3.9 4.2 3.6 

Sensitivity Case 1 Economics removed 3.2 4.0 4.2 3.8 

Sensitivity Case 2 Only environmental and socio-economic 
accounts considered 3.0 4.2 4.3 3.7 

Sensitivity Case 3 All accounts weighted equally 3.2 3.8 4.2 3.5 

Sensitivity Case 4 All weighting factors (i.e., accounts, sub-
accounts, indicators) weighted equally 3.3 3.8 4.1 3.9 
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Table 18: WRMF MAA – Base Case

Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Environment 
6 

Terrestrial Habitat 
5 

Impact on flora and fauna due to WRMF infrastructure 2 2 3 5 1 
Impact on flora and fauna due to WRMF footprint 6 1 2 3 3 
Effects on wildlife 4 2 3 5 1 
Effects on bird habitat 4 2 4 5 4 

Sub-Account Merit Rating 1.63 2.88 4.25 2.50 

Aquatic Habitat 
6 

Number of stream crossings by haul road 2 6 6 6 6 
Permanent streams impacted 6 2 6 6 2 
Ephemeral streams Impacted 3 4 3.5 4 3.5 
Number of fish-bearing lakes affected 4 5 6 5 6 
Area of fish-bearing lakes affected 6 3 6 1 6 

Sub-Account Merit Rating 3.52 5.64 4.10 4.50 

Water Resources 
4 

Impact on surface water 6 2 4 3 4 
Ability to limit impact on Sawbill Bay and Lynxhead Bay 3 1 2 4 5 
Impact to groundwater 4 4 2 5 4 

Sub-Account Merit Rating 2.38 2.92 3.85 4.23 

Air Quality 
4 

Potential for dust generation 4 2 3 5 2 
Potential for greenhouse gas emission 6 2 3 5 2 

Sub-Account Merit Rating 2.00 3.00 5.00 2.00 

Noise 
1 Haul road distance 6 2 3 5 1 

Sub-Account Merit Rating 2.00 3.00 5.00 1.00 

Account Merit Rating 2.44 3.75 4.31 3.27 

Technical 
3 

Complexity of Design and 
Construction 6 

Foundation Conditions 6 5 5 5 5 
Topography Containment 5 4 4 3 3 
Maximum Height 3 5 4 2 4 
Potential impact to other infrastructure 4 4 6 6 2 

Sub-Account Merit Rating 4.50 4.78 4.17 3.61 

Water Management 4 
Number of potential settling ponds required 6 4 2 5 4 
Seepage collection ditches 3 2 3 5 5 

Sub-Account Merit Rating 3.33 2.33 5.00 4.33 

Closure 3 Feasibility of Closure 6 4 2.5 2 5 
Sub-Account Merit Rating 4.00 2.50 2.00 5.00 

Account Merit Rating 4.03 3.50 3.92 4.15 
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Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Economics 
1.5 

Capital Cost 3 Total estimated capital cost 3 1.5 2.5 5 1.5 
Sub-Account Merit Rating 1.50 2.50 5.00 1.50 

Operating Cost 6 Total estimated operational costs per year 6 2 3 5 1 
Sub-Account Merit Rating 2.00 3.00 5.00 1.00 

Closure Cost 1 Total estimated closure costs 1 4.5 2.5 2 6 
Sub-Account Merit Rating 4.50 2.50 2.00 6.00 

Fish Habitat Compensation 1 Total estimated fish habitat compensation cost 1 3 6 1 6 
Sub-Account Merit Rating 3.00 6.00 1.00 6.00 

Account Merit Rating 2.18 3.09 4.36 2.05 

Socio-
Economics 

3 

Archaeology 2 Effects on cultural heritage sites 6 4 5 6 3.5 
Sub-Account Merit Rating 4.00 5.00 6.00 3.50 

Visual Impacts 5 
Maximum Height of Stockpile 6 5 4 2 4 
Distance from Marmion Reservoir 4 1 4 3 6 

Sub-Account Merit Rating 3.40 4.00 2.40 4.80 

Land Claims 1 Number of known claims 6 6 6 6 6 
Sub-Account Merit Rating 6.00 6.00 6.00 6.00 

Effects on Land Use 6 
Effects on Hunting 4 6 5 5 6 
Effects on Fishing 6 3 6 5 4 

Sub-Account Merit Rating 4.20 5.60 5.00 4.80 

Account Merit Rating 4.01 4.97 4.29 4.70 

FINAL RANKING 3.11 3.89 4.22 3.65 

 

 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



MINE WASTE DISPOSAL 
ALTERNATIVES ASSESSMENT REPORT 
VERSION 1 
 

December 2013 
Project No. 13-1118-0010 
Hammond Reef Gold Project 91 

 

Table 19: WRMF MAA – Sensitivity Case 1

Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Environment 
6 

Terrestrial Habitat 
5 

Impact on flora and fauna due to WRMF infrastructure 2 2 3 5 1 
Impact on flora and fauna due to WRMF footprint 6 1 2 3 3 
Effects on wildlife 4 2 3 5 1 
Effects on bird habitat 4 2 4 5 4 

Sub-Account Merit Rating 1.63 2.88 4.25 2.50 

Aquatic Habitat 
6 

Number of stream crossings by haul road 2 6 6 6 6 
Permanent streams impacted 6 2 6 6 2 
Ephemeral streams Impacted 3 4 3.5 4 3.5 
Number of fish-bearing lakes affected 4 5 6 5 6 
Area of fish-bearing lakes affected 6 3 6 1 6 

Sub-Account Merit Rating 3.52 5.64 4.10 4.50 

Water Resources 
4 

Impact on surface water 6 2 4 3 4 
Ability to limit impact on Sawbill Bay and Lynxhead Bay 3 1 2 4 5 
Impact to groundwater 4 4 2 5 4 

Sub-Account Merit Rating 2.38 2.92 3.85 4.23 

Air Quality 
4 

Potential for dust generation 4 2 3 5 2 
Potential for greenhouse gas emission 6 2 3 5 2 

Sub-Account Merit Rating 2.00 3.00 5.00 2.00 

Noise 
1 Haul road distance 6 2 3 5 1 

Sub-Account Merit Rating 2.00 3.00 5.00 1.00 

Account Merit Rating 2.44 3.75 4.31 3.27 

Technical 
3 

Complexity of Design and 
Construction 6 

Foundation Conditions 6 5 5 5 5 
Topography Containment 5 4 4 3 3 
Maximum Height 3 5 4 2 4 
Potential impact to other infrastructure 4 4 6 6 2 

Sub-Account Merit Rating 4.50 4.78 4.17 3.61 

Water Management 4 
Number of potential settling ponds required 6 4 2 5 4 
Seepage collection ditches 3 2 3 5 5 

Sub-Account Merit Rating 3.33 2.33 5.00 4.33 

Closure 3 Feasibility of Closure 6 4 2.5 2 5 
Sub-Account Merit Rating 4.00 2.50 2.00 5.00 

Account Merit Rating 4.03 3.50 3.92 4.15 
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Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Economics 
0 

Capital Cost 3 Total estimated capital cost 3 1.5 2.5 5 1.5 
Sub-Account Merit Rating 1.50 2.50 5.00 1.50 

Operating Cost 6 Total estimated operational costs per year 6 2 3 5 1 
Sub-Account Merit Rating 2.00 3.00 5.00 1.00 

Closure Cost 1 Total estimated closure costs 1 4.5 2.5 2 6 
Sub-Account Merit Rating 4.50 2.50 2.00 6.00 

Fish Habitat Compensation 1 Total estimated fish habitat compensation cost 1 3 6 1 6 
Sub-Account Merit Rating 3.00 6.00 1.00 6.00 

Account Merit Rating 2.18 3.09 4.36 2.05 

Socio-
Economics 

3 

Archaeology 2 Effects on cultural heritage sites 6 4 5 6 3.5 
Sub-Account Merit Rating 4.00 5.00 6.00 3.50 

Visual Impacts 5 
Maximum Height of Stockpile 6 5 4 2 4 
Distance from Marmion Reservoir 4 1 4 3 6 

Sub-Account Merit Rating 3.40 4.00 2.40 4.80 

Land Claims 1 Number of known claims 6 6 6 6 6 
Sub-Account Merit Rating 6.00 6.00 6.00 6.00 

Effects on Land Use 6 
Effects on Hunting 4 6 5 5 6 
Effects on Fishing 6 3 6 5 4 

Sub-Account Merit Rating 4.20 5.60 5.00 4.80 

Account Merit Rating 4.01 4.97 4.29 4.70 

FINAL RANKING 3.23 3.99 4.21 3.85 
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Table 20: WRMF MAA – Sensitivity Case 2

Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Environment 
6 

Terrestrial Habitat 
5 

Impact on flora and fauna due to WRMF infrastructure 2 2 3 5 1 
Impact on flora and fauna due to WRMF footprint 6 1 2 3 3 
Effects on wildlife 4 2 3 5 1 
Effects on bird habitat 4 2 4 5 4 

Sub-Account Merit Rating 1.63 2.88 4.25 2.50 

Aquatic Habitat 
6 

Number of stream crossings by haul road 2 6 6 6 6 
Permanent streams impacted 6 2 6 6 2 
Ephemeral streams Impacted 3 4 3.5 4 3.5 
Number of fish-bearing lakes affected 4 5 6 5 6 
Area of fish-bearing lakes affected 6 3 6 1 6 

Sub-Account Merit Rating 3.52 5.64 4.10 4.50 

Water Resources 
4 

Impact on surface water 6 2 4 3 4 
Ability to limit impact on Sawbill Bay and Lynxhead Bay 3 1 2 4 5 
Impact to groundwater 4 4 2 5 4 

Sub-Account Merit Rating 2.38 2.92 3.85 4.23 

Air Quality 
4 

Potential for dust generation 4 2 3 5 2 
Potential for greenhouse gas emission 6 2 3 5 2 

Sub-Account Merit Rating 2.00 3.00 5.00 2.00 

Noise 
1 Haul road distance 6 2 3 5 1 

Sub-Account Merit Rating 2.00 3.00 5.00 1.00 

Account Merit Rating 2.44 3.75 4.31 3.27 

Technical 
0 

Complexity of Design and 
Construction 6 

Foundation Conditions 6 5 5 5 5 
Topography Containment 5 4 4 3 3 
Maximum Height 3 5 4 2 4 
Potential impact to other infrastructure 4 4 6 6 2 

Sub-Account Merit Rating 4.50 4.78 4.17 3.61 

Water Management 4 
Number of potential settling ponds required 6 4 2 5 4 
Seepage collection ditches 3 2 3 5 5 

Sub-Account Merit Rating 3.33 2.33 5.00 4.33 

Closure 3 Feasibility of Closure 6 4 2.5 2 5 
Sub-Account Merit Rating 4.00 2.50 2.00 5.00 

Account Merit Rating 4.03 3.50 3.92 4.15 
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Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Economics 
0 

Capital Cost 3 Total estimated capital cost 3 1.5 2.5 5 1.5 
Sub-Account Merit Rating 1.50 2.50 5.00 1.50 

Operating Cost 6 Total estimated operational costs per year 6 2 3 5 1 
Sub-Account Merit Rating 2.00 3.00 5.00 1.00 

Closure Cost 1 Total estimated closure costs 1 4.5 2.5 2 6 
Sub-Account Merit Rating 4.50 2.50 2.00 6.00 

Fish Habitat Compensation 1 Total estimated fish habitat compensation cost 1 3 6 1 6 
Sub-Account Merit Rating 3.00 6.00 1.00 6.00 

Account Merit Rating 2.18 3.09 4.36 2.05 

Socio-
Economics 

3 

Archaeology 2 Effects on cultural heritage sites 6 4 5 6 3.5 
Sub-Account Merit Rating 4.00 5.00 6.00 3.50 

Visual Impacts 5 
Maximum Height of Stockpile 6 5 4 2 4 
Distance from Marmion Reservoir 4 1 4 3 6 

Sub-Account Merit Rating 3.40 4.00 2.40 4.80 

Land Claims 1 Number of known claims 6 6 6 6 6 
Sub-Account Merit Rating 6.00 6.00 6.00 6.00 

Effects on Land Use 6 
Effects on Hunting 4 6 5 5 6 
Effects on Fishing 6 3 6 5 4 

Sub-Account Merit Rating 4.20 5.60 5.00 4.80 

Account Merit Rating 4.01 4.97 4.29 4.70 

FINAL RANKING 2.96 4.15 4.30 3.75 
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Table 21: WRMF MAA – Sensitivity Case 3

Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Environment 
1 

Terrestrial Habitat 
5 

Impact on flora and fauna due to WRMF infrastructure 2 2 3 5 1 
Impact on flora and fauna due to WRMF footprint 6 1 2 3 3 
Effects on wildlife 4 2 3 5 1 
Effects on bird habitat 4 2 4 5 4 

Sub-Account Merit Rating 1.63 2.88 4.25 2.50 

Aquatic Habitat 
6 

Number of stream crossings by haul road 2 6 6 6 6 
Permanent streams impacted 6 2 6 6 2 
Ephemeral streams Impacted 3 4 3.5 4 3.5 
Number of fish-bearing lakes affected 4 5 6 5 6 
Area of fish-bearing lakes affected 6 3 6 1 6 

Sub-Account Merit Rating 3.52 5.64 4.10 4.50 

Water Resources 
4 

Impact on surface water 6 2 4 3 4 
Ability to limit impact on Sawbill Bay and Lynxhead Bay 3 1 2 4 5 
Impact to groundwater 4 4 2 5 4 

Sub-Account Merit Rating 2.38 2.92 3.85 4.23 

Air Quality 
4 

Potential for dust generation 4 2 3 5 2 
Potential for greenhouse gas emission 6 2 3 5 2 

Sub-Account Merit Rating 2.00 3.00 5.00 2.00 

Noise 
1 Haul road distance 6 2 3 5 1 

Sub-Account Merit Rating 2.00 3.00 5.00 1.00 

Account Merit Rating 2.44 3.75 4.31 3.27 

Technical 
1 

Complexity of Design and 
Construction 6 

Foundation Conditions 6 5 5 5 5 
Topography Containment 5 4 4 3 3 
Maximum Height 3 5 4 2 4 
Potential impact to other infrastructure 4 4 6 6 2 

Sub-Account Merit Rating 4.50 4.78 4.17 3.61 

Water Management 4 
Number of potential settling ponds required 6 4 2 5 4 
Seepage collection ditches 3 2 3 5 5 

Sub-Account Merit Rating 3.33 2.33 5.00 4.33 

Closure 3 Feasibility of Closure 6 4 2.5 2 5 
Sub-Account Merit Rating 4.00 2.50 2.00 5.00 

Account Merit Rating   4.03 3.50 3.92 4.15 
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Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Economics 
1 

Capital Cost 3 Total estimated capital cost 3 1.5 2.5 5 1.5 
Sub-Account Merit Rating 1.50 2.50 5.00 1.50 

Operating Cost 6 Total estimated operational costs per year 6 2 3 5 1 
Sub-Account Merit Rating 2.00 3.00 5.00 1.00 

Closure Cost 1 Total estimated closure costs 1 4.5 2.5 2 6 
Sub-Account Merit Rating 4.50 2.50 2.00 6.00 

Fish Habitat Compensation 1 Total estimated fish habitat compensation cost 1 3 6 1 6 
Sub-Account Merit Rating 3.00 6.00 1.00 6.00 

Account Merit Rating 2.18 3.09 4.36 2.05 

Socio-
Economics 

1 

Archaeology 2 Effects on cultural heritage sites 6 4 5 6 3.5 
Sub-Account Merit Rating 4.00 5.00 6.00 3.50 

Visual Impacts 5 
Maximum Height of Stockpile 6 5 4 2 4 
Distance from Marmion Reservoir 4 1 4 3 6 

Sub-Account Merit Rating 3.40 4.00 2.40 4.80 

Land Claims 1 Number of known claims 6 6 6 6 6 
Sub-Account Merit Rating 6.00 6.00 6.00 6.00 

Effects on Land Use 6 
Effects on Hunting 4 6 5 5 6 
Effects on Fishing 6 3 6 5 4 

Sub-Account Merit Rating 4.20 5.60 5.00 4.80 

Account Merit Rating 4.01 4.97 4.29 4.70 

FINAL RANKING 3.17 3.83 4.22 3.54 
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Table 22: WRMF MAA – Sensitivity Case 4

Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Environment 
1 

Terrestrial Habitat 
1 

Impact on flora and fauna due to WRMF infrastructure 1 2 3 5 1 
Impact on flora and fauna due to WRMF footprint 1 1 2 3 3 
Effects on wildlife 1 2 3 5 1 
Effects on bird habitat 1 2 4 5 4 

Sub-Account Merit Rating 1.75 3.00 4.50 2.25 

Aquatic Habitat 
1 

Number of stream crossings by haul road 1 6 6 6 6 
Permanent streams impacted 1 2 6 6 2 
Ephemeral streams Impacted 1 4 3.5 4 3.5 
Number of fish-bearing lakes affected 1 5 6 5 6 
Area of fish-bearing lakes affected 1 3 6 1 6 

Sub-Account Merit Rating 4.00 5.50 4.40 4.70 

Water Resources 
1 

Impact on surface water 1 2 4 3 4 
Ability to limit impact on Sawbill Bay and Lynxhead Bay 1 1 2 4 5 
Impact to groundwater 1 4 2 5 4 

Sub-Account Merit Rating 2.33 2.67 4.00 4.33 

Air Quality 
1 

Potential for dust generation 1 2 3 5 2 
Potential for greenhouse gas emission 1 2 3 5 2 

Sub-Account Merit Rating 2.00 3.00 5.00 2.00 

Noise 
1 Haul road distance 1 2 3 5 1 

Sub-Account Merit Rating 2.00 3.00 5.00 1.00 

Account Merit Rating 2.42 3.43 4.58 2.86 

Technical 
1 

Complexity of Design and 
Construction 1 

Foundation Conditions 1 5 5 5 5 
Topography Containment 1 4 4 3 3 
Maximum Height 1 5 4 2 4 
Potential impact to other infrastructure 1 4 6 6 2 

Sub-Account Merit Rating 4.50 4.75 4.00 3.50 

Water Management 1 
Number of potential settling ponds required 1 4 2 5 4 
Seepage collection ditches 1 2 3 5 5 

Sub-Account Merit Rating 3.00 2.50 5.00 4.50 

Closure 1 Feasibility of Closure 1 4 2.5 2 5 
Sub-Account Merit Rating 4.00 2.50 2.00 5.00 

Account Merit Rating 3.83 3.25 3.67 4.33 
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Weightings Scoring 

Account 
Account 

Weighting 
(WA) 

Sub-Account 
Sub-Account 

Weighting 
(WS) 

Indicator 
Indicator 

Weighting 
(WI) 

WRMF 1 WRMF 2 WRMF 3 WRMF 4 

Economics 
1 

Capital Cost 1 Total estimated capital cost 1 1.5 2.5 5 1.5 
Sub-Account Merit Rating 1.50 2.50 5.00 1.50 

Operating Cost 1 Total estimated operational costs per year 1 2 3 5 1 
Sub-Account Merit Rating 2.00 3.00 5.00 1.00 

Closure Cost 1 Total estimated closure costs 1 4.5 2.5 2 6 
Sub-Account Merit Rating 4.50 2.50 2.00 6.00 

Fish Habitat Compensation 1 Total estimated fish habitat compensation cost 1 3 6 1 6 
Sub-Account Merit Rating 3.00 6.00 1.00 6.00 

Account Merit Rating 2.75 3.50 3.25 3.63 

Socio-
Economics 

1 

Archaeology 1 Effects on cultural heritage sites 1 4 5 6 3.5 
Sub-Account Merit Rating 4.00 5.00 6.00 3.50 

Visual Impacts 1 
Maximum Height of Stockpile 1 5 4 2 4 
Distance from Marmion Reservoir 1 1 4 3 6 

Sub-Account Merit Rating 3.00 4.00 2.50 5.00 

Land Claims 1 Number of known claims 1 6 6 6 6 
Sub-Account Merit Rating 6.00 6.00 6.00 6.00 

Effects on Land Use 1 
Effects on Hunting 1 6 5 5 6 
Effects on Fishing 1 3 6 5 4 

Sub-Account Merit Rating 4.50 5.50 5.00 5.00 

Account Merit Rating 4.38 5.13 4.88 4.88 

FINAL RANKING 3.34 3.83 4.09 3.92 
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Appendix A - Preliminary Tailings Assessment 

To support the selection of the tailings management facility (TMF) alternative to be considered in the 
Project Description, 5 on-site locations (i.e., located within the Osisko mining claims) as well as one off-
site location were considered as possible locations for the TMF. The initial locations were based on an 
assessment that considered the presence of suitable terrain that would provide some natural containment 
to serve as the base upon which to construct the necessary containment berms, and the distance of the 
site from the processing plant. 

In the assessment considered in this Appendix, the baseline work conducted to date, in conjunction with 
discussions with regulatory agencies to identify permitting constraints was used to further refine the list of 
suitable Alternatives. The additional assessment considered both constructability, operability, 
environmental impacts and social concerns. The final selection of alternatives that were carried forward 
into the Project Description was based on minimizing environmental concerns, particularly fisheries issues 
that could result in significant adverse impacts that would present serious permitting constraints, and 
social issues. 

Osisko wishes to acknowledge the helpful assistance being provided by the Regulators in reviewing the 
environmental concerns associated with the 6 alternative at the meeting on March 9, 2011, and the 
provision of their valued input with regard to permit time and permitting requirements for each of the 
options presented below. 

Five (5) on- site and one (1) off-site TMF options are reviewed in the summary table (Table F-1) in this 
Appendix.  Figure F-1 of this technical memorandum provides a plan view which locates the five (5) on-
site TMF being considered in this review as well as the one (1) off-site Hogarth Pit Tailings Option.  
Figures F-2 to F-6 provide additional detail on each of the onsite proposed TMFs.  Figure F-7 identifies 
the off-site Hogarth Pit Tailings Option with potential pipeline routeing considerations.  Descriptions 
regarding each TMF including potential hydrological and hydrogeological effects, the potential terrestrial 
and aquatic environment affects and social and/or economic effects are provided in Table F-1.  

Based on a comparison of the identified permitting requirements along with other determining factors, 
Osisko has carried forward three TMF options into the revised Project Description for this proposed 
development. The selected TMF alternatives were TMF-2 as the Base Case and TMF-1 as Alternate #1 
and TMF-4 as Alternate #2. 
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March 18, 2011                 10-1118-0020 

Golder Associates 

Table A-1: Preliminary Tailings Assessment 

Tailings 
Alternative 

Description 
Potential Hydrological/ 

Hydrogeological Effects 
Potential Terrestrial 

Environments Affected 
Potential Aquatic 

Environments Affected 

Potential Social 
and/or Economic 

Effects 
Summary 

On-Site  
Alternative 
TMF-1 
(Figure F-2) 

• Located northeast of the mine site against a natural ridge that forms the 
northern containment for the TMF extending to the east. TMF footprint of 
approximately 8.6 M m2. 

• Requires berm raised around ~60% of perimeter. 
• Footprint would be cleared of vegetation. Some excavation of dam 

foundations with dams constructed in stages as mining progresses. Dam 
material to be sourced from local quarries and waste rock (pending 
geochemical assessment). 

• Tailings would be pumped to TMF via pipeline, possibly as thickened 
tailings, with water reclamation and toe seepage collection at low points. 

• Excess water would be treated as required and discharged from a central 
WTF near the processing plant site. 

• Site fresh water needs of up to approximately 20,000 m3/day. The tailings 
pipeline length is approximately 9 km. Pipeline routing shown on Figure F-
2. 

• TMF extends to the east and includes a small lake in the central portion 
and streams draining to the Lizard Lake watershed in the east. 

• Avoids small lake along eastern perimeter. 
• Tailings and pipeline are contained within the Osisko lease area. 

• Loss of small streams (<0.5 m 
width) at west end that drain to the 
north end of Sawbill Bay. 

• Loss of wetlands in central area 
with no obvious drainage to 
nearby lakes. 

• Loss of small tributaries to Lizard 
Lake at east end of TMF. 

• Loss of small lake/large pond in 
central portion of the TMF. 

• Minimal watershed area affected. 
• Daily fresh water makeup needs 

of up to 20,000 m3/day to be 
sourced from Marmion Lake.  

• Potential effects of seepage to 
groundwater to be confirmed. 

• Vegetation and terrestrial 
habitat loss in TMF footprint 
and along pipeline route. 

• Area comprised of mixed 
boreal forest and open 
wetlands. 

• Common tree species are: 
Black Spruce, Jack Pine, 
Trembling Aspen, White Birch, 
White Cedar, White Pine, 
Tamarack, Balsam Fir, 
Speckled Alder, Mountain 
Maple, American Mountain 
Ash, Showy Mountain Ash, 
Green Alder and Willow.. 

• Wildlife species observed 
and/or known do not include 
rare, threatened or 
endangered species. 

• Fish species observed in 
small lake and small 
streams draining from local 
ponds include: Finescale 
Dace, Pearl Dace, Fathead 
Minnow, Pumpkinseed, 
Yellow Perch, Northern Pike, 
White Sucker, Northern Red 
Belly Dace, Burbot, Cisco 
and Smallmouth Bass 
 

• No human uses 
identified in the 
area. 

• Second lowest 
construction costs of the 
on-site alternatives. 

• Potential permitting 
issues with loss of 
aquatic habitats. 

• Pipeline route follows 
existing road facilitating 
servicing and 
maintenance, and 
facilitating cleanup in 
the event of any spills. 

• Mineralization may 
extend across southern 
portion of the footprint, 
resulting in sterilization 
of potential economic 
ore. 

On-Site  
Alternative 
TMF-2 
(Figure F-3) 

• Located northeast of the mine site against a natural ridge that forms the 
northern containment for the TMF. Tailings dams constructed only along 
east, south and west sides. Footprint area approximately 10.8 M m2. 

• Requires berm raised around ~80% of perimeter. 
• Footprint would be cleared of vegetation. Some excavation of dam 

foundations with dams constructed in stages as mining progresses. Dam 
material to be sourced from local quarries and waste rock (pending 
geochemical assessment). 

• Tailings would be pumped to TMF via pipeline, possibly as thickened 
tailings, with water reclamation and toe seepage collection at low points at 
low points. 

• Excess water would be treated as required and discharged from a central 
WTF near the processing plant site. 

• Site fresh water needs of up to approximately 20,000 m3/day with 
reclamation.  

• Tailings pipeline from mine follows mine access road. The Tailings 
pipeline length is approximately 9 km. Pipeline routing is shown on Figure 
F-3. 

• Avoids 2 small lakes along eastern perimeter. 
• Tailings and pipeline are contained within the Osisko lease area. 

• Loss of small streams (<0.5 m 
width) at west end draining to the 
north end of Sawbill Bay. 

• Loss of wetlands in central area 
with no obvious drainage to 
adjacent lakes. 

• Minimal watershed area affected. 
• Small streams (<0.5m width) drain 

from wetlands and beaver ponds. 
• Small tributary to northwest end of 

Lizard Lake is affected. 
• Tailings pipeline will not affect 

small local streams. 
• Daily fresh water makeup needs 

of up to 20,000 m3/day to be 
sourced from Marmion Lake. 

• Potential effects of seepage to 
groundwater to be confirmed. 

• Vegetation and terrestrial 
habitat loss in TMF footprint 
and along pipeline route. 

• Area comprised of mixed 
boreal forest and open 
wetlands. 

• Common tree species are: 
Black Spruce, Jack Pine, 
Trembling Aspen, White Birch, 
White Cedar, White Pine, 
Tamarack, Balsam Fir, 
Speckled Alder, Mountain 
Maple, American Mountain 
Ash, Showy Mountain Ash, 
Green Alder and Willow. 

• Wildlife species observed 
and/or known do not include 
rare, threatened or 
endangered species. 

• A pond and small stream are 
located in the central portion 
of the area. Fish species 
observed include: Finescale 
Dace, Pearl Dace, Fathead 
Minnow, Northern Red Belly 
Dace, and White Sucker. 
 

• No human uses 
identified in the 
area.  

• Local residents 
indicate streams 
are not 
suitable/used for 
recreational 
fishing. 

• Moderate on-site 
construction cost 
alternative. 

• Alternative with fewest 
potential aquatic 
impacts. 

• Pipeline route follows 
existing road facilitating 
servicing and 
maintenance, and 
facilitating cleanup in 
the event of any spills. 

• Mineralization may 
extend across southern 
portion of the footprint, 
resulting in sterilization 
of potential economic 
ore.  

On-Site  
Alternative 
TMF-3 
(Figure F-4). 

• Located northeast of mine site in Lizard Lake basin. Requires construction 
of dams around almost the entire TMF, but takes advantage of natural 
depression to reduce dam heights. TMF footprint is approximately14.1 M 
m2. 

• Requires berm raised around ~85% of perimeter. 
• Footprint would be cleared of vegetation. Some excavation of dam 

foundations with dams constructed in stages as mining progresses. Dam 
material to be sourced from local quarries and waste rock (pending 
geochemical assessment). 

• Tailings would be pumped to TMF via pipeline, with water reclamation and 
toe seepage collection at the low points. 

• Excess water would be treated as required and discharged from a central 
WTF near the processing plant site. 

• Site fresh water needs of up to approximately 20,000 m3/day with 
reclamation.. 

• Tailings pipeline will require construction of a service road. The tailings 
pipeline length is approximately 7 km. Pipeline routing is shown on Figure 
4. 

• Requires major diversion of main inflow to the lake from the north, and 
damming of former outflow to the south. 

• Tailings and pipeline are contained within the Osisko lease area. 

• Upstream end of Lizard Lake will 
require flow diversion, increasing 
flow to Vista & Light Lakes. 

• Lizard Lake will be drained, with 
resultant loss of flow to Trap Bay 
(Marmion Lake). Potential 
reduced circulation in northern 
arm of Turtle Bay. 

• Daily fresh water makeup needs 
of up to 20,000 m3/day to be 
sourced from Marmion Lake. 

• Potential effects of seepage to 
groundwater to be confirmed. 

• Vegetation and terrestrial 
habitat loss in TMF footprint 
and along pipeline route. 

• Area comprised of mixed 
boreal forest, open wetlands 
and lake margins. 

• Common tree species 
anticipated are: Black Spruce, 
Jack Pine, Trembling Aspen, 
White Birch, White Cedar, 
White Pine, Tamarack, Balsam 
Fir, Speckled Alder, Mountain 
Maple, American Mountain 
Ash, Showy Mountain Ash, 
Green Alder and Willow. 

• Wildlife species observed 
and/or known do not include 
rare, threatened or 
endangered species. 

• A small lake and stream that 
drain into Lizard Lake, and 
Lizard Lake will be 
eliminated through draining 
of the lake, and fish habitat 
lost. Fish species observed 
include: Smallmouth Bass, 
Yellow Perch, Northern Pike, 
Blacknose Shiner and 
Pumpkinseed. MNR (1975) 
indicate additional species in 
Lizard Lake include: Lake 
Herring, Burbot, White 
Sucker, Walleye, Spottail 
Shiner, Longnose Dace, 
Pearl Dace and Iowa Darter. 

• Fish habitat in Trap Bay may 
also be affected through loss 
of flow from outlet of Lizard 
Lake. 

• Habitat effects in Vista Lake 
due to flow diversion. 

• Would require 
relocation of a 
local resident, and 
compensation for 
loss of trap line. 

• Lizard Lake is 
used by local 
residents for 
recreational 
fishing. 

• Lowest cost alternative. 
• Adverse effects on 

aquatic habitats due to 
loss of Lizard Lake and 
other small lakes. 

• Pipeline route follows 
existing road facilitating 
servicing and 
maintenance, and 
facilitating cleanup in 
the event of any spills. 

• Significant permitting 
constraints under 
Fisheries Act and 
MMER. 
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Tailings 
Alternative 

Description 
Potential Hydrological/ 

Hydrogeological Effects 
Potential Terrestrial 

Environments Affected 
Potential Aquatic 

Environments Affected 

Potential Social 
and/or Economic 

Effects 
Summary 

On-Site  
Alternative 
TMF-4 
(Figure F-5) 

• Located east of mine site, southeast of Lizard Lake in an upland area. 
Requires dams constructed around entire TMF, but takes advantage of 
locally higher topography to reduce dam height. TMF footprint is 
approximately 9 M m2. 

• Requires berm raised around ~100% of perimeter. 
• Footprint would be cleared of vegetation. Some excavation of dam 

foundations with dams constructed in stages as mining progresses. Dam 
material to be sourced from local quarries and waste rock (pending 
geochemical assessment). 

• Minimizes affected aquatic habitats. 
• Tailings would be pumped to TMF via pipeline, with water reclamation and 

seepage collection around dam. 
• Excess water would be treated as required and discharged from a central 

WTF near the processing plant site. 
• Site freshwater needs of up to approximately 20,000 m3/day with 

reclamation.  
• Tailings pipeline will require construction of a service road. The tailings 

pipeline length is approximately 7.2 km. Pipeline routing is shown on 
Figure 5. 

• Tailings and pipeline are contained within the Osisko lease area. 

• Loss of small intermittent 
tributaries to Lizard Lake and  
Light Lake (west arm) 

• Loss of small tributary to Turtle 
Bay.  

• Daily fresh water makeup needs 
of 20,000 m3/day to be sourced 
from Marmion Lake. 

• Potential effects of seepage to 
groundwater to be confirmed. 

• Vegetation and terrestrial 
habitat loss in TMF footprint 
and along pipeline route. 

• Area comprised of mixed 
boreal forest, open wetlands 
and lake margins. 

• Common tree species are:  
Black Spruce, Jack Pine, 
Trembling Aspen, White Birch, 
White Cedar, White Pine, 
Tamarack, Balsam Fir, 
Speckled Alder, Mountain 
Maple, American Mountain 
Ash, Showy Mountain Ash, 
Green Alder and Willow.  

• Wildlife species observed 
and/or known do not include 
rare, threatened or 
endangered species. 

• Small intermittent streams 
may not be fish bearing and 
may be ephemeral in nature. 

• Small tributary to Turtle Bay 
represents a loss of 
marginal fish habitat. 

• Fish communities to be 
assessed in 2011. 

• No human uses 
identified in the 
area. 

• Local residents 
indicate small 
streams are not 
suitable/used for 
recreational 
fishing. 

• Second most expensive 
on-site alternative. 

• Only small streams 
affected in footprint. 

• Pipeline follows existing 
road for >50% of length, 
facilitating construction, 
servicing and 
maintenance of 
pipeline. 

On-Site  
Alternative 
TMF-5 
(Figure F-6) 

• TMF located northeast of mine site, east of Premier Lake Road in an 
upland area. Requires dams constructed around entire TMF. TMF 
footprint is approximately 8.3 M m2.  

• Requires berm raised around ~100% of perimeter. 
• Footprint would be cleared of vegetation. Some excavation of dam 

foundations with dams constructed in stages as mining progresses. Dam 
material to be sourced from local quarries and waste rock (pending 
geochemical assessment). 

• Tailings would be pumped to TMF via pipeline as thickened tailings, with 
water reclamation, and seepage collection around dam. 

• Excess water would be treated as required and discharged from a central 
WTF near the processing plant site. 

• Site freshwater needs of up to approximately 20,000 m3/day with 
reclamation.  

• The tailings pipeline length is approximately 19.7 km.  The pipeline routing 
is shown on Figure 6. 

• Tailings and pipeline are contained within the Osisko lease area. 

• Loss of small, intermittent stream 
to Franklin Lake. 

• Loss of small ponds and wetlands 
with no apparent connection to 
adjacent lakes. 

• Daily fresh water makeup needs 
of 20,000 m3/day to be sourced 
from Marmion Lake. 

• Potential effects of seepage to 
groundwater to be confirmed. 

• Vegetation and terrestrial 
habitat loss in TMF footprint 
and along pipeline route. 

• Area comprised of mixed 
boreal forest, open wetlands 
and lake margins. 

• Common tree species are:  
Black Spruce, Jack Pine, 
Trembling Aspen, White Birch, 
White Cedar, White Pine, 
Tamarack, Balsam Fir, 
Speckled Alder, Mountain 
Maple, American Mountain 
Ash, Showy Mountain Ash, 
Green Alder and Willow. 

• Wildlife species observed 
and/or known do not include 
rare, threatened or 
endangered species. 

• Streams and a small pond 
are present which may be 
fish bearing. 

• Fish species to be assessed 
in 2011 if alternative is 
carried forward. 

• No human uses 
identified in the 
area. 
 

• Most expensive on-site 
alternative. 

• Longest pipeline, <50% 
follows existing roads, 
and crosses public 
road. 

• Potential effects on 
fisheries, and permitting 
requirements due to 
small lakes/large pond 
within TMF area. 

Off-Site  
Alternative 
TMF-6 
(Hogarth Pit) 
(Figure F-7) 

• Tailings would be pumped via pipeline to Hogarth Pit in the former Steep 
Rock Iron Mines site, see Figure 7. 

• Site requires minimal clearing and grubbing, but will require some local 
filling/dam construction to isolate the Pit from Caland/Errington Pits and 
Steep Rock Lake. 

• May include discharge channel to Seine River, bypassing Steep Rock 
Lake. 

• Alternative includes pipeline (27 to 32 km long, depending on route). 
Three alternative routes have been identified. 

• Tailing disposal site and part of pipeline route are outside of lease area 
and ownership. Liability concerns regarding spills and accidents along 
pipeline and at the Pit. 

• Site would need to be secured (fencing, etc.). 
• Areas of existing contamination would need to be identified and 

remediated where required. 
• Hogarth Pit would be isolated from Caland Pit to eliminate water 

exchange through sealing of Mosher Point tunnel. 
• Connections to local waterbodies would need to be investigated and 

sealed where required. 
• Site fresh water makeup needs are approximately 20,000 m3/day with 

reclaim pipeline. 
• Water treatment will likely be required, starting at the time of pit overflow 

(approximately 14 years).  

• Pit will fill faster and overflow to 
Seine River system sooner than 
currently predicted (in roughly 14 
years rather than 20 years).  

• With reclaim, higher discharge 
due to displacement of volume by 
tailings (16,000 m3/day). 

• Flow could result in re-suspension 
of sediments in West Arm of 
Steep Rock Lake and may need 
to be diverted south to Seine 
River. 

• With reclaim, daily fresh water 
makeup needs of 20,000 m3/day 
to be sourced from Marmion Lake. 

• Effects of raising Pit water level on 
local groundwater flow unknown. 

• Effects and extent of historic 
subsurface excavations unknown. 

• Limited effects on terrestrial 
habitat due to limited 
revegetation of surrounding 
areas of the former Steep 
Rock Iron Mines site. 

• Additional vegetation removal 
along pipeline route. 

• Vegetation communities 
mainly boreal forest and open 
wetlands. 

• Wildlife species observed 
and/or known do not include 
rare, threatened or 
endangered species. 

• Potential impacts from 
spills/accidents along pipeline. 

• Poor quality of water in Pit 
limits habitat suitability for 
most biota. 

• Anecdotal evidence 
suggests some fish may be 
present. 

• Pipeline crosses a number 
of small streams. 

• Discharge of poor quality 
water from Pit. Water 
treatment will be required to 
mitigate downstream effects. 

• Routing of pipeline across 
dams on Marmion Lake may 
require widening of dam 
crests, with minor loss of 
adjacent aquatic habitat. 

• Potential impacts from 
spills/accidents along 
pipeline 

• Site is classified 
as industrial land 
use and is 
currently vacant. 

• Option viewed 
favourably by local 
communities since 
it partly addresses 
some of the on-
going 
environmental 
liabilities that 
could ultimately 
affect downstream 
users. 

• Potential for 
pipeline accidents 
could raise public 
opposition. 

• Significant 
risks/potential liabilities 
due to length of pipeline 
over public lands. 

• Long term water 
treatment commitments. 

• Unknown environmental 
liabilities on-site. 

• Site security concerns. 
• Significant on-site 

construction and/or 
remediation may be 
required.  
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1.0 INTRODUCTION 
In December 2013, Osisko Hammond Reef Gold (OHRG) submitted the Environmental Impact 
Statement/Environmental Assessment (EIS/EA) Report for the Hammond Reef Gold Project.  The EIS/EA 
included an Alternatives Assessment Report which evaluated the alternative means of carrying out the Project. 
Two alternatives were assessed for worker accommodation:  an on-site worker accommodation camp and an 
off-site accommodation alternative with workers housed in the Town of Atikokan.  Through this assessment, an 
on-site accommodation camp, located off the access road on the north shore of Sawbill Bay, was selected as the 
preferred alternative and was carried forward for further assessment in the EIS/EA.  

Following submission of the EIS/EA Report, the Ministry of Natural Resources (MNR) and Ministry of 
Environment (MOE) provided the following comments on the assessment of worker accommodation alternatives: 

 Only on-site and off-site alternatives were considered.  The assessment should also consider a 
combination on-site/off-site option; 

 The assessment should consider alternative locations; and 

 The location chosen for the proposed on-site camp is too close to Sawbill Bay and is within a 120 m 
(approximately 400foot) ‘Area of Concern’ or ‘non-discretionary buffer zone’ from the shoreline (herein 
referred to as the ‘120 m buffer zone’). 

In response to these comments, OHRG has expanded the assessment of worker accommodation alternatives. 
This memorandum summarizes this expanded assessment and is provided as a supplemental to the Alternatives 
Assessment Report.  The potential relocation of the camp is considered a minor change to the Project 
description presented in the EIS/EA Report.  This potential design change was made in response to comments 
received from the government review team and does not result in new impacts or increase impacts predicted in 
the EIS/EA. 

DATE October 21, 2014 PROJECT No. 
DOC NO. 

13-1118-0010 
0037 (Rev 0) 

TO Cathryn Moffett 
Canadian Malartic GP 

FROM Adam Auckland EMAIL aauckland@golder.com 

ASSESSMENT OF ALTERNATIVE CAMP LOCATIONS 

Golder Associates Ltd.  
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2.0 ON-SITE AND OFF-SITE ALTERNATIVES 
Osisko had initially ruled out an accommodation camp within the Project Site as the Town of Atikokan and 
surrounding communities favoured off-site accommodations for the socio-economic benefits associated with an 
increased population in town.  However, as the Project continued to develop, issues with off-site accommodation 
were brought to the attention of OHRG and additional benefits for on-site accommodation were identified.  
Therefore, both on-site and off-site accommodation alternatives were considered and evaluated.  Considerations 
for assessing an on-site workers accommodation camp included the following: 

 Aboriginal communities are interested in working at the Site, however it is located over 2 hours from the 
closest First Nations community;   

 The baseline socio-economic study showed that the demographics of the Town of Atikokan can't supply the 
necessary skilled workforce;  

 Housing availability in Town will not accommodate the potential peak workforce of up to 1,200 workers; and 

 Other mines in Canada offer on-site accommodations with a shift rotation (commonly referred to as “fly 
in/fly out” operations) and the Hammond Reef Gold Project must remain competitive to attract a skilled 
labour force.   

Through the comparative evaluation completed and documented in Section 3.8 of the Alternatives Assessment 
Report, on-site accommodation was selected as the preferred alternative.  Offering on-site accommodation was 
determined to be important to the successful recruitment of skilled workers for the Project.  It will also reduce the 
number of vehicle trips required on the access road (Hardtack/Sawbill) thereby improving worker safety by 
reducing the potential for traffic accidents involving Project staff.   

2.1 Assessment of the On-Site Accommodation Camp 
The on-site accommodation camp location selected in the EIS/EA Report is on the north shore of Sawbill Bay in 
the area where the existing exploration camp is located.  The location is shown in Figure 1 (see Alternative 1).  
To ensure a conservative assessment of potential impacts from the on-site accommodation camp, a capacity of 
1,200 persons, equal to the maximum anticipated workforce at full build-out of mine, was assumed.  This size of 
workforce will not be required for the entire duration of the Project.  As presented in Table 3-35 of the Socio-
Economic Environment TSD, the total average annual workforce required during the operations phase of the 
Project is estimated to be about 550 persons.  Furthermore, it is anticipated that a portion of this workforce will 
include Town residents and workers who choose to reside in the Town. 

The development of an on-site accommodation camp does not preclude workers from residing in Town.  It 
provides opportunities for both workers wishing to live in Town, commuting daily by bus or personal vehicle, and 
workers preferring a shift rotation, allowing them to reside in the Regional Study Area or elsewhere in Canada.  
Therefore, the on-site accommodation camp alternative is considered to be a combination on-site/off-site 
alternative.  As part of our commitment to enhancing community benefits from the Project, we have committed to 
working with the Town of Atikokan to provide incentives to encourage workers to live in Town (the details of 
these incentives will be further informed through ongoing Atikokan/Osisko committee consultation). 
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3.0 ALTERNATIVES ASSESSMENT OF NEW CAMP LOCATIONS 
The location of the on-site accommodation camp presented and assessed in the EIS/EA Report (Alternative 1 in 
Figure 1) was selected for the following primary reasons: 

 It is the same location as the existing exploration camp and significant clearing of the area has already 
been completed; 

 It is located in close proximity to the access road and far enough away from the mine that noise disturbance 
is not anticipated to interfere with worker rest; and 

 It is located within Osisko’s mineral claim area.  

Throughout the government review of the EIS/EA Report, the MNR commented that the alternatives assessment 
should have considered more than one location for the on-site camp.  The MNR also referenced existing land 
use policies as a consideration that was not duly evaluated during the selection of the camp location. The 
Marmion Land Use Policy states that “Extraction activities such as logging and mining will occur but the 
recreational qualities of the area will not be adversely affected.”  The Marmion Land Use Policy also references 
the Atikokan District Land Use Guidelines which states “lakes shall have a 120 metre Area of Concern”. 

Comments received from the Ministry of Northern Development and Mines (MNDM) stated that a typical 
condition of a mining land lease would include a 400-foot (121.9 m) non-discretionary buffer around major water 
bodies.   

Respecting the 120 m buffer zone would prevent the camp from being constructed as currently proposed.  In 
response to these comments from the government review team, the assessment of on-site camp alternatives 
has been expanded to include four additional camp location alternatives.  The new alternative locations were 
selected based on topographic considerations, proximity to the mine and access road and comments received 
from the MNR, MOE, and MNDM.  

3.1 Potential Alternative Camp Locations 
The alternative locations are presented on Figures 1 and described below: 

Alternative 1 – West shore of Sawbill Bay (base case) 

Alternative 1 is the alternative selected and assessed in the EIS/EA Report.  It is located on the west shore of 
the northernmost inlet bay of Sawbill Bay.  It is located where the existing exploration camp is located, almost 
entirely within the 120 m buffer zone.  A minimum 20 m shoreline management zone is proposed as part of the 
alternative in which additional mitigation will be undertaken to limit the potential for impact to Sawbill Bay (e.g., 
berm construction, vegetation, etc.).   

Alternative 2 – West of Sawbill Bay (North of Access Road) 

Alternative 2 is located about 200 m northwest of Alternative 1 on the north side of the main access road.  The 
area is located entirely outside the 120 m buffer zone and appears to be made up mostly by a bedrock outcrop 
with the exception of a wetland area in the northwestern most corner of the mineral claim.  Realignment of about 
500 m of the public Sawbill/Hardtack road will be required outside Osisko’s mineral claim to ensure access 
to/from the accommodation camp is controlled.  The area is undisturbed and will require tree clearing and site 
preparation efforts. 
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Alternative 3 – East of Sawbill Bay (Below TMF) 

Alternative 3 is located on the east shore of northernmost inlet bay of Sawbill Bay, outside the 120 m buffer 
zone.  The area is low-lying, only about 2-3 m above the high-water level in Sawbill Bay, and is likely supportive 
of wetland vegetation.  Alternative 3 is located downstream of the TMF dams.  This presents a high risk to staff 
in the event of a dam failure and may result in a more severe consequence classification for the TMF dams, 
increasing the dam design specifications and construction costs as a result.  The area is undisturbed and will 
require clearing and site preparation efforts. 

Alternative 4 – East of Sawbill Bay (Mine Site Access Road) 

Alternative 4 is located about 1.5 km south of the TMF and about 300 m west of the mine site access road.  The 
area appears to be comprised mainly of bedrock and is undisturbed.  Due to the closer proximity to the mine site 
relative to the other alternatives, higher noise levels and an increased potential for sleep disturbance is 
expected. The area will require clearing and site preparation efforts and will require a longer access road 
compared to the other alternatives.  A separate parking lot will be required outside of the mine entrance gate to 
limit personal vehicle usage on the mine site haul road.  

Alternative 5 – East of Sawbill Bay (West of TMF) 

Alternative 5 is located northeast of Sawbill Bay, about 300 m from the public road and 300 m from the TMF.  
The area is located entirely outside the 120 m buffer zone and appears to be located on high ground, away from 
wetlands.  A new access road would be required for this alternative, the total length of which is estimated to be 
less than 100 m.  The area is currently undisturbed and will require clearing and site preparation efforts. 

  

 

4/11  
 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



TAILINGS
MANAGEMENT

FACILITY

!(3
!(1!(2

!(5

!(4

615500

615500

616000

616000

616500

616500

617000

617000

617500

617500

618000

618000

618500

618500

54
25

50
0

54
25

50
0

54
26

00
0

54
26

00
0

54
26

50
0

54
26

50
0

54
27

00
0

54
27

00
0

54
27

50
0

54
27

50
0

G:
\Pr

oje
cts

\20
13

\13
-11

18
-00

10
_O

sis
ko

_H
am

mo
nd

_R
ee

f\G
IS\

MX
Ds

\R
ep

ort
ing

\Al
ter

na
tiv

es
As

se
ss

me
ntR

ep
ort

\O
ns

ite
Ca

mp
Alt

ern
ati

ve
s.m

xd

³
LEGEND

Base Data - Provided by OSISKO Hammond Reef Gold Project Ltd
Base Data - MNR NRVIS, obtained 2004
Produced by Golder Associates Ltd under licence from 
Ontario Ministry of Natural Resources, © Queens Printer 2008
Projection: Transverse Mercator   Datum: NAD 83   Coordinate System: UTM Zone 15N

REV. ION 2

Mississauga, Ontario

DESIGN

POTENTIAL ALTERNATIVE CAMP LOCATIONS

FIGURE: 1
PROJECT NO. 13-1118-0010 SCALE AS SHOWN

PROJECT

TITLE

GIS

REVIEW

CGE 14 Nov. 2008

CHECK

HAMMOND REEF GOLD PROJECT
ATIKOKAN, ONTARIO, CANADA

SO 30 Jul. 2014
AA
AA

30 Jul. 2014
30 Jul. 2014

REFERENCE

Road
Trail
River/Stream
Lake
Osisko Claim Boundary
Mine Site Road
120m setback from Marmion shoreline
Tailings Management Facility
Camp Alternative 1
Camp Alternative 2
Camp Alternative 3
Camp Alternative 4
Camp Alternative 5

Sawbill
Bay

100 0 100 200 300

METERS1:11,000SCALE

ACCOMMODATION CAMP

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



Cathryn Moffett 13-1118-0010 
Canadian Malartic GP October 21, 2014 

3.2 Summary of Alternative Camp Locations 
Table 1 presents the summary of assessment results for the alternative camp locations.  All five alternatives 
were advanced for comparative evaluation, however alternatives 1 and 3 are potentially difficult to practically 
implement while meeting government initiatives. 

Table 1: Summary of Key Criteria / Objectives for Alternative Camp Locations 
Criteria / Objective Alternative 

1 
Alternative 
2 

Alternative 
3 

Alternative 
4 

Alternative 
5 

Does the alternative provide a 
viable solution to the problem or 
opportunity to be addressed? 

Yes Yes Yes Yes Yes 

Does the alternative use proven 
technologies, and is it technically 
feasible? 

Yes Yes Yes Yes Yes 

Is the alternative consistent with 
federal/provincial government 
priority initiatives? 

No, it is 
located 
within the 
120 m buffer 
zone 

Yes Yes Yes Yes 

Can the alternative be carried out 
without significant effects to 
important environmental 
features? 

Yes Yes Yes Yes Yes 

Is the alternative practical, 
financially realistic and 
economically viable? 

Yes Yes No, due to 
dam safety 
and poor 
foundations 

Yes Yes 

Is the alternative within OHRG's 
ability to implement? 

Yes Yes Yes Yes Yes 

Can the alternative be 
implemented within the 
Project Site? 

Yes Yes Yes Yes Yes 

Is the alternative appropriate to 
the Proponent? 

Yes Yes Yes Yes Yes 

Is the alternative able to meet the 
purpose of the Canadian 
Environmental Assessment Act 
(CEAA)/ Environmental 
Assessment Act (EAA)? 

Yes Yes Yes Yes Yes 

Screening Results Included in 
comparative 
evaluation 
for 
reference. 

Advanced 
for 
comparative 
evaluation. 

Included in 
comparative 
evaluation 
for 
reference. 

Advanced 
for 
comparative 
evaluation. 

Advanced 
for 
comparative 
evaluation. 
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3.3 Comparative Evaluation of Camp Location Alternatives 
All camp location alternatives are assumed to require the same capacity and infrastructure, occupy the same 
general footprint area (not considering access roads and additional parking) and will require the construction of a 
secure access road from the main access road.   

The detailed layout of the camp and secure access road will be finalized during the detailed design and 
permitting stage of the Project based on more refined workforce requirements and detailed topographic and 
geological considerations.  It is also assumed that the following mitigation measures would be implemented for 
all alternatives: 

 Sewage generated will be treated prior to discharge; 

 Runoff from the camp-site and parking areas will be collected and conveyed to the TMF Reclaim Pond or 
Process Plant Collection Pond (PPCP) and combined with the overall mine site water management system; 
and 

 A no-fishing policy will be imposed and enforced on the Project workforce that is residing at the camp. 

A comparative evaluation of the alternatives, based on environmental, social, technical and economic criteria is 
provided in Table 2 and is summarized below.  

Environmental Criteria 

Alternative 1 would require the least amount of clearing and disturbance.  Alternative 4 would require the largest 
amount of clearing and disturbance because it is along the mine access road and would therefore require a 
separate parking lot area at the gate.  Alternatives 2 and 4 would potentially require new water crossings due to 
construction of a new access road and realignment of the public road (for Alternative 2).  The potential for water 
quality impacts may be reduced for alternatives 3, 4 and 5 because sewage and runoff from these alternative 
locations can easily be combined with the mine water management system and discharged from with the mine 
effluent (thereby eliminating the need for a separate camp sewage discharge). 

Social Criteria 

Alternative 1 and 2 would likely have the lowest social acceptability due to their proximity to the Marmion 
shoreline and the public road.  Alternative 4 would be the least favourable alternative to the workers living at the 
camp due to the proximity to the site haul road.  Alternative 3 poses a safety risk to staff in the event of a failure 
of the TMF dams. 

Technical Criteria 

All alternatives are technically feasible, however Alternative 3 introduces engineering challenges due to its 
location within a wetland area and likely more stringent TMF dam design specifications because it is located 
directly downstream from the tailings dams.  Alternative 1 provides the least technical and logistical challenges 
because it is located within the footprint of the existing exploration camp.  Logistical requirements for Alternative 
2 are also challenging because it is located on a public road that will require realignment outside the mineral 
claims area. 
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Economic Criteria 

The alternative with the lowest cost is Alternative 1 because it requires the least amount of clearing and grading 
because it is located within the footprint of the existing exploration camp.  Alternative 2 has a high cost 
associated with the realignment of a public road. Alternative 3 has a potentially the highest cost because of the 
extensive foundation work that would be required and the need to construct TMF dams to a higher standard to 
minimize the risk to workers downstream.  The cost of Alternatives 4 and 5 are considered to be comparable and 
less than Alternatives 2 and 3. 
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Table 2: Comparative Evaluation of Alternatives for On-site Accommodation Camp Location 

CRITERIA 
ALTERNATIVE 

Alternative 1 – West of Sawbill Bay  
(Preferred Location in EIS/EA Report) 

Alternative 2 – West of Sawbill Bay 
(North of Access Road) 

Alternative 3 – East of Sawbill Bay 
(Southwest of TMF) 

Alternative 4 – East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5 – East of Sawbill Bay 
(West of TMF) 

Environment 

Water Quality 

 Collect and capture runoff 

 Sewage treated 

 No impact to water quality 
expected 

 Intake from and discharge to 
Sawbill Bay 

 In-design mitigation measures to 
minimize effects to Sawbill Bay 
(20 m management zone) 

 Collect and capture runoff 

 Sewage treated 

 No impact to water quality 
expected Intake from and 
discharge to Sawbill Bay 



 Collect and capture runoff 

 Sewage treated 

 No impact to water quality 
expected 

 Intake from Sawbill Bay 

 Camp discharge can be combined 
with mine water management 
system 

 Collect and capture runoff 

 Sewage treated 

 No impact to water quality 
expected 

 Intake from Sawbill Bay 

 Camp discharge can be combined 
with mine water management 
system  

 Collect and capture runoff 

 Sewage treated 

 No impact to water quality expected 

 Intake from Sawbill Bay 

 Camp discharge can be combined 
with mine water management 
system  

Terrestrial 
Ecology 

 Least amount of tree clearing 
required among alternatives 
because of existing exploration 
camp 

 Requires realignment of public 
road (about 500 m off claim) 

 Clearing of new  area required 

 Wetland area in northwest corner 
of claim 

 Confined area with limited 
flexibility for siting of buildings 

 Clearing of entire area required 

 Entire area is low-lying wetland 
 New site access road required 

(>300m) 

 No wetland areas (high ground) 

 Flexibility in siting of buildings 

 Separate parking lot at the gate 
requires additional clearing 

 Potential larger disturbance area 
compared to alternatives 2 and 5 

 New site access road required 
(<100m) 

 No wetland areas (high ground) 

 Flexibility in siting of buildings 

Aquatic 
Ecology 

 Fishing by workers residing at the 
camp will be restricted 

 Fishing by workers residing at the 
camp will be restricted 

 Possible water crossing 
associated with realignment of 
public road (off claim) 

 Wetland area in northwest corner 
of claim 

 Fishing by workers residing at the 
camp will be restricted 

 Fishing by workers residing at the 
camp will be restricted 

 Possible water crossing 
associated site access road (on 
claim) 

 Fishing by workers residing at the 
camp will be restricted  

 No water crossings or wetlands 

Hydrology 

 Will require the same amount of 
water from Marmion Reservoir 

 Will capture the same quantity of 
runoff as alternatives 3 & 5 

 Will require the same amount of 
water from Marmion Reservoir 

 Amount of captured runoff could 
increase with greater footprint 
(new access road) 

 Will require the same amount of 
water from Marmion Reservoir 

  Will capture the same quantity of 
runoff as alternatives 1 & 5 

 Will require the same amount of 
water from Marmion Reservoir 

 Amount of captured runoff could 
increase with greater footprint 
(new access road & separate 
parking lot) 

 Will require the same amount of 
water from Marmion Reservoir 

 Will capture the same quantity of 
runoff as alternatives 1 & 3 

Hydrogeology  Negligible effects  Negligible effects  Negligible effects  Negligible effects  Negligible effects 

Air Quality  Negligible effects  Negligible effects  Negligible effects  Negligible effects  Negligible effects 
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CRITERIA 
ALTERNATIVE 

Alternative 1 – West of Sawbill Bay  
(Preferred Location in EIS/EA Report) 

Alternative 2 – West of Sawbill Bay 
(North of Access Road) 

Alternative 3 – East of Sawbill Bay 
(Southwest of TMF) 

Alternative 4 – East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5 – East of Sawbill Bay 
(West of TMF) 

Social 

 20 m from Marmion shoreline 

 Construction within 120 m of 
shoreline (400 ft non-discretionary 
buffer zone) not likely to be 
approved by regulators 

 Potentially less acceptable to 
government and stakeholders due 
to proximity to public road 

 50 m from public road 

 1,200 m from TMF 

 >120 m from Marmion shoreline 

 Locating camp beneath TMF 
dams poses health and safety 
concerns 

 400 – 500 m from public road 

 500 m from TMF 

 >120 m from Marmion shoreline 

 300 – 500 m from mine site road 

 1,200 – 1,500 m from TMF 

 Higher safety risks due to shared 
use of haul road (buses, 
deliveries, services, ambulance, 
etc.) 

 >120 m from Marmion shoreline 

 Closer proximity to mine site and 
haul road 

 Increased potential for sleep 
disturbance 

 Increased social acceptability due 
to distance from public road, TMF 
and Marmion shoreline 

 200 – 400 m from public road 

 300 – 400 m from TMF 

 >120 m from Marmion shoreline 

Technical 

 Terrain and location feasible 

 Comparable pipeline distances to 
current intake and effluent 
discharge locations compared to 
Alternative 2 

 Limited clearing required 

 Within mineral claims 

 Terrain and location feasible 

 Area confined by road and claim 
boundaries - Potential variable 
foundation conditions (additional 
ground preparation may be 
required) 

 Requires about 500 m of new 
public road construction outside 
claim 

 Comparable pipeline distances to 
current intake and effluent 
discharge locations compared to 
Alternative 1 

 Higher design standard for public 
road compared to local camp 
access roads 

 Within mineral claims 

 Terrain and location may pose 
engineering challenges 

 Extensive foundation improvement 
may be required due to wetland 
area 

 Potential for combining camp 
effluent with mine discharge 
(additional infrastructure required 
compared to Alternative 5) 

 Location beneath TMF dams may 
increase consequence 
classification of dams and 
increase dams design 
requirements 

 Longer pipeline distance to current 
intake location compared to 
Alternatives 1 and 2 

 Within mineral claims 

 Terrain and location feasible 

 Most flexibility in terms of layout 
design 

 Potential for combining camp 
effluent with mine discharge 
(additional infrastructure required 
compared to Alternative 5) 

 300 – 500 m site access road 
required within claim 

 Separate gate and parking area 
required at mine entrance 

 New (separate) area of 
disturbance requiring monitoring 
at closure  

 Will likely require relocation of 
intake 

 Within mineral claims 

 Terrain and location feasible 

 Easy tie in of camp runoff collection 
system to TMF runoff collection 
system 

 Potential for combining camp 
effluent with mine discharge 
(minimal additional infrastructure) 

 Longer pipeline distance to current 
intake location compared to 
Alternatives 1 and 2 

 Within mineral claims 

Economic 

 Lowest cost alternative due to 
limited clearing requirement and 
use of existing infrastructure 

 High cost due to public road 
construction 

 Very high potential cost due to 
extensive clearing and foundation 
improvement, longer pipeline and 
potential need to construct TMF 
dams to higher standard due to 
increased consequence 
classification 

 Lower cost compared to 
Alternatives 2 and 3 

 Comparable cost to 5 

 Lower cost compared to 
Alternatives 2 and 3 

 Comparable cost to 4 
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3.4 Selection of Preferred Camp Location Alternatives 
Alternative 5 has been selected as the preferred location for the on-site worker accommodation camp based on 
the comparative evaluation.  Alternatives 2 and 4 are also considered favourable, however were not selected as 
the preferred alternative because of the evaluation of potential social and environmental effects associated with 
these alternatives. 

Alternative 2 would require realignment of a public road and possible new water crossings, and Alternative 4 
would be less desirable to the workforce due to the proximity to the mine and haul road, includes logistical 
challenges associated with access and require clearing at two separate sites to allow for an additional parking lot 
at the gate. 

Alternative 5 is the preferred location because it respects the 120 m buffer zone from the Marmion shoreline, 
requires only a short new access road and will allow for a combined camp and mine water effluent discharge, 
reducing the potential for effects to the aquatic environment. 

The relocation of the camp is considered a minor change to the Project description presented in the EIS/EA 
Report.  This potential design change was made in response to comments received from the government review 
team and does not result in new impacts or increase the impacts predicted in the EIS/EA. 

Adam Auckland, M.Sc. Ken DeVos 
Project Manager Principal, Project Director 

AA/KDV/sp 

n:\active\2013\1118\13-1118-0010 osisko-hammond reef - ea support\006 environmental\5004 alternatives\camp alternatives\13-1118-0010_doc0037_assessment of alternative camp 
locations_21oct2014.docx 
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Amec Foster Wheeler Environment & Infrastructure 
160 Traders Blvd. E., Suite 110 
Mississauga, Ontario, L4Z 3K7 
Tel: (905) 568-2929 
Fax: (905) 568-1686 
amecfw.com 

 
 
 
 
 
 
April 24, 2017 
TC150506 

 
Sandra Pouliot, ing. 
Chargée de projet environnement | Environment project leader 
100, chemin du Lac Mourier 
Malartic, Québec 
J0Y 1Z0 
 
 
Dear Ms Pouliot: 
 
Amec Foster Wheeler Environment & Infrastructure, a Division of Amec Foster Wheeler Americas 
Limited, is pleased to provide the attached Comprehensive Alternatives Assessment and Tables 
for the construction, operation and closure phases of the Hammond Reef Gold Project. This report 
has been re-issued as Version 2 in consideration of comments from the Ontario Ministry of 
Environment and Climate Change dated April 6, 2017 (attached in Appendix B). 

We greatly appreciate the opportunity to provide support for the Hammond Reef Gold Project. 
Should you have any questions regarding the study, please do not hesitate to contact us. 

 
 
 
Yours sincerely, 
Amec Foster Wheeler Environment & Infrastructure 
a Division of Amec Foster Wheeler Americas Limited 

   
 
Sheila Daniel, M.Sc. P.Geo. 
Principal, Mining Environmental
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1.0 INTRODUCTION 

1.1 Project Background 

Canadian Malartic Corporation (Canadian Malartic) is planning to construct, operate and 
eventually reclaim a new open pit gold mine, the Hammond Reef Gold Project (HRGP) located 
approximately 170 km west of Thunder Bay and 23 km northeast of Atikokan, Ontario (Figure 1). 
The HRGP was initially being carried out by Osisko Hammond Reef Gold Ltd., a wholly owned 
subsidiary of Osisko Mining Corporation (Osisko). Osisko was acquired jointly by Agnico Eagle 
Mines Limited and Yamana Gold Inc. in June 2014, which subsequently formed Canadian Malartic 
which holds a 100% interest in the HRGP.  

The HRGP is presently conducting a Federal environmental assessment (EA) pursuant to the 
Canadian Environmental Assessment Act (CEAA), as well as an Individual Environmental 
Assessment at the Provincial level, pursuant to the Ontario Environmental Assessment Act.  

The Federal EA was initiated prior to enactment of Canadian Environmental Assessment Act, 
2012, and is being carried out at the Comprehensive Study level of investigation. A Project 
Description to initiate the Federal EA process was submitted by Osisko on April 28, 2011. Draft 
and final Guidelines for carrying out the Federal Environmental Impact Statement (EIS) were 
issued by the Canadian Environmental Assessment Agency (CEA Agency) on August 16, 2011 
and December 15, 2011, respectively. The Federal EA is being coordinated by the CEA Agency, 
in cooperation with the Province of Ontario. Key Federal agencies participating in the EA process 
are: Aboriginal Affairs and Northern Development Canada, Environment and Climate Change 
Canada, Fisheries and Oceans Canada, Health Canada, the Major Projects Management Office, 
Natural Resources Canada, and Transport Canada. 

Osisko entered into a Voluntary Agreement with the Ministry of the Environment and Climate 
Change (MOECC) on August 26, 2011, to conduct a Provincial Individual EA process as a means 
of better coordinating Provincial EA involvement. The Terms of Reference (ToR) for the Provincial 
EA was approved by the Ontario Minister of the Environment on July 4, 2012. The MOECC 
coordinates its efforts with the CEA Agency, and is supported in its assessment by the following 
Provincial ministries: Ministry of Northern Development and Mines, Ministry of Natural Resources 
and Forestry (MNRF), Ministry of Labour, Ministry of Transportation, Ontario Parks and Ministry 
of Tourism, Culture and Sport.  

Osisko worked closely with the Provincial and Federal approvals agencies to harmonize the 
Federal and Provincial EA processes and where possible align Aboriginal and public consultation 
periods to meet the needs of each Act, while minimizing duplication of effort. This coordination is 
directed by the Canada-Ontario Agreement on Environmental Assessment Cooperation, and as 
led by the CEA Agency and the MOECC.  

The Federal EIS Guidelines and the Provincially-approved ToR together set out the framework 
and requirements for a combined EIS/EA Report. The draft EIS/EA Report, intended to meet the 
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EA requirements of both levels of government, was submitted for government agency, Aboriginal 
and general public review in February 2013. The final EIS/EA Report was submitted on 
December 13, 2013. The Federal EIS Summary review document was posted for public review 
on January 17, 2014. The public review process for the CEAA process ended on February 18, 
2014. The public review period for the Province ended on March 7, 2014.  

Canadian Malartic is currently responding to comments on the final EIS / EA Report.  

1.2 Relationship of Document to the EA Process 

As part of the combined Federal and Provincial EIS / EA Report review process, the MOECC 
requested that additional information be provided with respect to various project alternatives 
methods for construction, operation and closure / post-closure. A draft tabular approach was 
provided to the regulators on December 12, 2015 for discussion and agreement on approach. 
The proposed methodology was utilized to complete a comprehensive tabular assessment of 
alternative methods which was provided to the MOECC and MNRF on February 18, 2016 for 
discussion.  

MOECC provided comments on the draft tables on May 6, 2016. In the response document, 
MOECC requested that an introduction be provided to the comprehensive table to assist the 
readers, which this report is intended to fulfill. The assessment of transmission line and access 
road alternatives is provided under separate cover (Supplemental Assessment of Transmission 
Line and Access Road Routing Alternatives, Version 2; Amec Foster Wheeler 2017). 

These additional alternatives assessments are being carried out in parallel with the overall HRGP 
final EA comment / response process, being undertaken pursuant to CEAA and Provincial 
Individual EA requirements. Appendix A provides copies of the comprehensive tables. The MNRF 
comments are provided in Appendix B along with responses. 
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2.0 ALTERNATIVES ASSESSMENT METHODOLOGY 

The alternatives assessment is to be carried out at a level of detail sufficient to distinguish the 
relative merits of the different alternatives and is consistent with methods defined in the approved 
ToR. The assessment includes consideration of the advantages and disadvantages of each 
alternative, based on a series of performance objectives, and associated evaluation criteria and 
indicators, leading to the identification of a preferred alternative. 

2.1 Screening of Alternative Means 

2.1.1 Preliminary Screening 

A preliminary screening of alternative means of carrying out the Project was included in the ToR 
(Osisko Hammond Reef Gold 2012) which was subsequently approved by the Minister of the 
Environment (July 2012). The approved ToR identified a number of project elements for which 
there is only one feasible alternative method including (modified from Osisko Hammond Reef 
Gold 2013):  

 Mine development: the only feasible mine development option was determined to be 
open pit development. 

 Explosive storage siting: explosives management at the Project site will be carried out 
under the care and control of a contractor. A graded area for the necessary facilities will 
be provided on the site, located per the regulatory requirements.  

 Chemical and fuel storage siting: a number of storage areas will be required onsite, 
located in accordance with regulatory requirements and generally proximal to proposed 
use areas to reduce transport. 

 Office and support facilities siting: ancillary structures including administration, 
warehousing and storage buildings will constructed adjacent to the processing plant, to 
minimize the overall footprint and for ease of operations. 

 Hazardous waste management: Hazardous waste will be stored onsite in sealed 
containers in lined, bermed areas for shipment offsite to licensed facilities, in accordance 
with all regulatory requirements. 

 Water recycling / sourcing: recycled water will be used as much as practical for ore 
processing and domestic use to avoid unnecessary environmental effects. The Upper 
Marmion Reservoir is adjacent to the Project site and is technically and economically 
feasible as a water source for fresh water requirements.  
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 Organic and solid waste management: non-hazardous waste generated will be 
disposed of in a regulated landfill offsite, proposed as a new landfill to be constructed by 
the Town of Atikokan. 

 Fibre optic line alignment: although not contemplated at the time of the ToR, this project 
element will follow the transmission route to avoid unnecessary infrastructure, and 
additional biophysical or socio-economic impacts. 

 Low-grade ore stockpile siting: as the low-grade ore stockpile will be temporary in 
nature, the location is dictated by the final location of other related facilities and structures. 
Only one available alternative location was identified with the final site layout based on 
the proximity to the open pits and processing plant to minimize haul distances, reduce fuel 
consumption, minimize effects on the environment and not interfere with other mine site 
infrastructure.  

 Tailings pipeline alignment: selection of the pipeline alignment is directly linked to the 
selected processing plant and tailings management facility (TMF), with the shortest 
distance between the processing plant and the TMF location preferred without interfering 
with mine infrastructure. The tailings pipeline will be constructed above ground with 
drainage points and spill containment areas located at topographical lows, protected on 
either side by berms that would direct any potential spillage to constructed containment 
areas. 

As these preferred alternatives were part of the project design, they were described in detail in 
Chapter 5 of the EIS / EA Report (Osisko Hammond Reef Gold 2013) and are not addressed in 
this document. 

2.1.2 Mine Waste Alternatives 

A comprehensive assessment of mine waste disposal alternatives was prepared for the HRGP in 
order to meet Federal requirements. A stand-alone assessment was completed in accordance 
with the Environment and Climate Change Canada Guidelines for the Assessment of Alternatives 
for Mine Waste Disposal (2011).  

The objective of the mine waste alternatives assessment was to transparently identify the 
preferred methods and locations for mine waste disposal based on environmental, technical, 
economic and socio-economic considerations. As required by the guidelines, a Multiple Accounts 
Analysis decision matrix methodology was used to determine the preferred alternatives for tailings 
and waste rock management / disposal. This is detailed in the stand-alone alternatives 
assessment report Alternatives Assessment Report - the Mine Waste Disposal Alternatives 
Assessment Report) appended to the EIS / EA Report (Osisko Hammond Reef Gold 2012; 
Appendix 4.I). 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



Hammond Reef Gold Project 
Comprehensive Assessment of Alternatives 
Report and Tables 
April 2017 
 
 

TC150515  Page 5 

Based on the results of the comprehensive assessment the following preferred methods were 
identified for mine waste disposal: 

 Tailings: TMF 3 alternative scored the highest for all cases was selected as the preferred 
alternative. This TMF alternative is a surface impoundment facility, located northeast of 
the mine site in the Lizard Lake basin. 

 Waste rock: WRMF-3 alternative scored the highest through the Multiple Accounts 
Assessment for all cases and was identified as the preferred alternative. This alternative 
is comprised of a surface stockpile, located east of the mine and in close proximity to the 
open pits. 

Further detail is provided in the EIS / EA Report, Chapter 4 and Appendix 4.1 (Osisko Hammond 
Reef Gold 2012). 

2.2 Alternative Methods Assessed 

Tabular assessments of the following alternative methods for construction and operations were 
completed (Appendix A): 

 Processing; 
 Domestic sewage treatment; 
 Sewage treatment location; 
 Access road; 
 Worker accommodation; and 
 Water (effluent) discharge. 

Appendix A also includes an assessment of alternative methods for reclamation and closure for 
the following: 

 Open pit; 
 TMF; 
 Waste rock and low grade ore stockpiles; 
 Overburden stockpiles; 
 Site infrastructure; and 
 Site water management. 

Note that a separate alternatives assessment report, including comprehensive tables has been 
prepared under separate cover for the transmission line and access road alternatives (Amec 
Foster Wheeler 2017). 
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The bounding scenario initially proposed for the assessment of alternatives has been replaced to 
ensure transparency and clarity. The alternatives have been assessed for all phases of the 
project: 

 Construction (2.5 years): development of the project and construction in accordance 
with environmental permits obtained and other applicable regulatory requirements; 

 Operation (11 years): follows after the construction phase, and starts with the initiation 
of commercial ore processing; and  

 Closure and post-closure (2 years and 10 years): are the final project phases; closure 
is initiated at the end of commercial processing of ore. 

A detailed description of each Project phase is provided in Chapter 5 of the EIS/EA Report (Osisko 
Hammond Reef Gold 2013). 

Construction and operation phases are often assessed together for many of the alternatives as 
they occur on a continuum, generally with the effect increasing during the construction and early 
operations phases, to peak during operations. When a specific phase is not relevant to the 
assessment of an alternative method, it is not described in the comprehensive tables. Table 1 
provides a summary of these situations along with the rationale. 

2.2.1 Performance Objectives 

Performance objectives are meaningful attributes that are essential for the HRGP success, and 
provide a basis for distinguishing between individual alternatives. The following performance 
objectives (or a subset as appropriate for any given alternative) have been used:  

 Technical applicability and/or system integrity and reliability;  

 Ability to service the site effectively;  

 Effects to the natural environment;  

 Effects to the human environment, including Aboriginal and treaty rights, cultural heritage 
resources and traditional land use;  

 Amenability to reclamation; 

 Consideration of effects from climate change; and 

 Cost-effectiveness. 
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Where applicable, consideration in the evaluation is given to positive effects to the natural and 
human environment. 

2.2.2 Evaluation Criteria and Indicators 

Proposed criteria and indicators for assessing performance objectives identified in Section 2.1 
are detailed below. The application of these criteria and indicators is documented in a tabular 
format (Appendix A) to allow an assessment of the advantages and disadvantages of each 
alternative method.  

Criteria and indicators specific to each performance objective are provided in the following tables. 
One or more indicators are associated with each criterion. Where specific criteria or indicators are 
not applicable to the assessment of a given alternative, an assessment of not applicable (NA) is 
provided in the assessment tables (Appendix A). Summary criteria for assessing overall preferred, 
acceptable and unacceptable ratings for the performance objectives are also provided in the 
tables below. 

Technical Applicability and/or System Integrity and Reliability  

Criteria Indicator
Available technology Used elsewhere in similar circumstances, and is predictably effective with contingencies if 

and as required 
New technologies supported by pilot plant or strong theoretical investigations or testing, with 
contingencies if and as required 

Performance 
Preferred Predictably effective with contingencies if the alternative does not perform as expected 
Acceptable Appears effective based on theoretical considerations; contingencies are available if the 

alternative fails to perform as expected 
Unacceptable Effectiveness appears dubious or relies on unproven technologies 

 
Technical applicability and system integrity and reliability are used interchangeably, as 
appropriate to the issue, to describe the suitability or expected performance of a given alternative.  

Ability to Service the Site Effectively  

Criteria Indicator
Service  Provides a guaranteed supply to the site with manageable potential for supply disruption, and/or 

contingencies available  
Accessibility Accessible land base or infrastructure needed to support component development and operation 
Performance 
Preferred Provides a guaranteed access / supply to the site with a low risk of interruption 
Acceptable Provides the required access / supply to the site with contingencies in the event of disruptions 
Unacceptable Cannot reliably provide sufficient access / supply, or involves an unacceptable level of risk without 

contingencies 
 
This performance objective is relevant for those aspects of the HRGP dealing with the provision 
of consumables and access to the HRGP site. The reliable (guaranteed) supply of consumables, 
such as fuel and power, is critical to the uninterrupted operation of the mine. Having access to 
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required lands is also a critical aspect of this performance object, because unlike governments 
that have the power to expropriate lands, private proponents are unable to compel unwilling 
landowners to sell their lands; and even if such landowners are willing to sell their lands, the terms 
of such arrangements may not be reasonable to each party.  

Effects to the Natural Environment  

Criteria Indicator
Effect on air quality 
and climate 

Attainment or maintenance of air quality point of impingement standards, or scientifically 
defensible alternatives 
Emission rates of greenhouse gases 

Effect on fish and 
aquatic habitat 

Attainment or maintenance of water quality guidelines for the protection of aquatic life, or 
scientifically defensible alternatives 
Maintenance or provision of fish habitat 
Maintenance of water flows or conditions suitable for fish passage 
Maintenance of groundwater flows, levels and quality 

Effect on wetlands Attainment or maintenance of water quality guidelines for the protection of aquatic life, or 
scientifically defensible alternatives 
Area, type and quality (functionality) of wetlands that would be displaced or altered 
Maintenance of wetland connectivity 

Effect on terrestrial 
species and habitat 

Area, type and quality (functionality) of terrestrial habitat that would be displaced or altered 
Potential for sound (or other harm and harassment) related disturbance 
Maintenance or provision of plant dispersion and wildlife movement corridors 

Effect on Species at 
Risk (SAR) 

Sensitivity level of involved species (Endangered, Threatened, Special Concern) 
Area, type and quality of SAR territories or habitat that would be displaced 
Potential for sound (or other harm and harassment) related disturbance 
Maintenance or provision of wildlife movement corridors 

Performance 
Preferred Requires least amount of mitigation to minimize adverse effects to the natural environment 

and is superior to acceptable alternatives 
Acceptable Minimizes adverse effects to the natural environment with mitigation 
Unacceptable Likely to cause significant adverse effects to the natural environment that cannot 

reasonably be mitigated 
 
The natural environment referred to in this performance objective is a broad term used to describe 
the air, bedrock, soil / overburden, water (surface and ground) and biological organisms / 
communities. Where appropriate, the assessment of alternatives relative to natural environment 
effects considers potentials for positive effects. Potential climate change scenarios are 
considered, where applicable.  

Effects to the Human Environment  

Criteria Indicator
Effect on local residents Maintenance of property values 

Maintenance or improvement of income opportunities 
Maintenance or provision of local access 
Attainment of sound by-law guidelines, and /or background sound levels if already above 
the guidelines 
Non-interference with water well supply systems 
Potential for general disturbance and adverse effects on aesthetics 
Potential for adverse health and safety effects 

Effect on infrastructure Maintenance or provision of local and regional access 
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Criteria Indicator
Maintenance and reliability of power supply systems 
Maintenance and reliability of pipeline systems 

Public health and safety Attainment or maintenance of air quality point of impingement standards, or scientifically 
defensible alternatives 
Maintenance or attainment of the quality of drinking water supply systems 
Managing the potential for adverse electromagnetic exposure 
Maintaining safe road traffic conditions that are within the domain of Canadian Malartic 
control 
Maintenance or provision of health services 

Effect on local 
businesses 

Maintenance or improvement of business opportunities 

Effect on tourism and 
recreation 

Maintenance or improvement of tourism and recreational opportunities 
Potential for general disturbance and adverse effects on aesthetics 

Effect on agriculture 
and forestry 

Potential loss of lands 
 
Potential loss of productivity 

Regional economy Maintenance or improvement of the regional economy 
Effect on government 
services 

Maintenance or improvement on the capacity of existing health, education and family 
support services  

Effect on resource 
management objectives 

Consistency with established and planned resource management objectives 

Excessive waste 
materials 

Limiting the generation of unnecessary waste materials 

Effect on built heritage 
and cultural heritage 
landscapes 

Avoidance of damage to built heritage resources, or document heritage values if 
damage or relocation cannot reasonably be avoided 

Effects on First Nation 
reserves, and 
Aboriginal communities, 
and Métis 

Maintenance or improvement of First Nation reserve and community conditions (subject 
to the limitations of Company capacity and community members’ personal choice) 

Effect on spiritual, 
ceremonial, and cultural 
heritage, and 
archaeological sites 

Avoidance of damage or disturbance to known spiritual, ceremonial, cultural heritage 
and archaeological sites; or implement other forms protection / preservation supported 
by local First Nations and Métis 

Effects on traditional 
land use 

Maintain access to traditional lands for current traditional land uses, except as otherwise 
agreed to with local First Nations and Métis 

Effects on Aboriginal 
and Treaty Rights 

Avoid infringement of Aboriginal and Treaty Rights, except as otherwise agreed to with 
local First Nations and Métis 

Performance 
Preferred Requires least amount of mitigation to minimize adverse effects to the human 

environment, is superior to acceptable alternatives and provides positive effects 
Acceptable Minimizes adverse effects to the human environment with mitigation 
Unacceptable Likely to cause significant adverse human environment effects that cannot reasonably 

be mitigated 
 

The potential for negative human environment effects, such as the reduction of land use, is 
evaluated where appropriate for the alternatives for the various aspects of the HRGP. The human 
environment is defined herein to also include aspects of the cultural heritage environment as well 
as Aboriginal and treaty rights. The potential for negative effects to cultural heritage resources, 
traditional land use, and Aboriginal and treaty rights, such as the reduction of land use by 
Aboriginal peoples, or the quality of resources harvested by Aboriginal peoples, is evaluated 
where appropriate for the alternatives for the various aspects of the HRGP. 
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Amenability to Reclamation  

Criteria Indicator
Effect on public safety 
and security 

Avoidance of safety and security risks to the general public 

Effect on environmental 
health and sustainability 

Attainment or maintenance of air quality point of impingement standards, or scientifically 
defensible alternatives 
Attainment or maintenance of water quality guidelines for the protection of aquatic life, or 
scientifically defensible alternatives 
Restoration of passive drainage systems 
Provision of habitats for vegetation and wildlife species, including SAR 

Effect on land use Provide opportunities for productive land uses following the completion of mining 
activities 
Provide for an aesthetically pleasing site 

Performance 
Preferred Causes disturbance to the natural environment that requires limited reclamation 
Acceptable Causes disturbance to the natural environment that requires moderate to extensive 

reclamation 
Unacceptable Mitigation of disturbance to the natural environment is not practical or feasible 
 
This performance objective relates to the decommissioning or reclamation of the HRGP and 
associated infrastructure (if any).  

Consideration of Effects from Climate Change  

Criteria Indicator
Effect from climate 
change 

Response to severe weather effects 
Response to changes in precipitation and temperature 

Performance 
Preferred Limited potential for infrastructure damage or service disruption due to climate change 
Acceptable Some potential for infrastructure damage or service disruption due to climate change 
Unacceptable Moderate to high potential for infrastructure damage or service disruption due to climate 

change 
 
This performance objective relates to the potential for infrastructure damage or service disruption 
due to climate change. The principal factors requiring consideration are the frequency and 
severity of storm events, particularly high wind conditions; and the potential for increased ice 
accretion on overhead lines.  

Cost-effectiveness  

Criteria Indicator
HRGP financing Investor attractiveness or risk 
Return on investment Provides a competitive or acceptable return on investment 
Financial risk Provides, or is associated with, a preferred, manageable or acceptable financial risk  
Performance 
Preferred Facilitates a competitive return on investment 
Acceptable Facilitates an acceptable return on investment 
Unacceptable Cannot be financially supported by the HRGP 
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Cost-effectiveness relates to overall HRGP costs, including capital, operation, maintenance, and 
closure / reclamation costs. Each aspect of the HRGP has cost implications and thus cost-
effectiveness is a performance objective common to all Project aspects.  

2.3 Identification of the Preferred Alternative 

As indicated in the methodology above, the application of these evaluation criteria and indicators 
is documented in a tabular format in order to allow an assessment of the advantages and 
disadvantages of each alternative method.  

In certain circumstances while the criteria and indicators may apply to each alternative, they are 
comparatively equivalent. In those instances the criteria and indicators are still provided for 
completeness with an indication that the alternatives are comparable. 

The alternative which receives the greatest number of preferred ratings is not necessarily the 
best, or most preferred, overall alternative. The relative importance of the individual performance 
objectives needs to be considered as well. It may be that one or two performance objectives are 
more important and override all other objectives, so long as a minimum rating of acceptable is 
attained for all remaining objectives and the relative importance assigned to performance 
objectives is supported by Provincial and Federal regulatory agencies. The final evaluation of 
alternatives is therefore a reasoned process, in which the basis for the final selection of 
alternatives is easily understood at all levels. 
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Table 1:  Project Phases Relevant to Comprehensive Alternatives Assessment  

Project Element 

Method Assessed in  
Comprehensive Tables 

Rationale Construction 
Phase  

(C) 

Operation 
Phase 

(O) 

Closure and  
Post-closure 

Phases 
(C/P-C) 

Processing yes yes no Processing does not occur after the operations phase. 
Domestic sewage treatment yes yes no Sewage treatment requirements will be significantly reduced and 

eventually cease during the C/P-C phases. Effects will be 
considerably less for the C/P-C phases than the O phase and 
accordingly, are not assessed separately. Method of sewage 
treatment is not relevant for the C/P-C phase. Closure of site 
infrastructure is assessed separately. 

Sewage treatment location yes yes no Location of sewage treatment is not relevant for the C/P-C phases. 
Closure of site infrastructure is assessed separately. 

Access road route yes yes no Routing of the access road is not relevant for the C/P-C phases. 
Closure of site infrastructure is assessed separately. 

Worker accommodation location yes yes no Location of worker accommodation is not relevant for the C/P-C 
phases. Closure of site infrastructure is assessed separately. 

Water (effluent) discharge location no yes no Process effluent is not produced during the C and C/P-C phases. Site 
water management during the C/P-C phases is assessed separately. 

Open pit reclamation  
TMF reclamation  
Waste rock stockpile reclamation  
Low grade ore stockpiles reclamation  
Overburden stockpiles reclamation  
Site infrastructure reclamation  
Site water management (C/P-C) 

no * no * yes Method not relevant to C and O phases. Discussion on identification 
of alternatives is provided in a separate document (*). 

Transmission line no ** no ** no ** Fully assessed in a separate document. 
 
Notes: 

*  See Osisko Hammond Reef Gold (2013). 
**  See Amec Foster Wheeler (2017).  
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APPENDIX A 

COMPARATIVE ALTERNATIVES ANALYSIS TABLES  
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TABLE 1: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION - PROCESSING 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Processing using cyanide including a cyanide destruction circuit Alternative 2: Processing using cyanide including using natural degradation for cyanide 
TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY  
Available technology Used elsewhere in similar circumstances, and is 

predictably effective with contingencies if and as required 
Advantages 
 Used increasingly widely within the gold mining industry since the middle 1980’s with 

predictably good success 
 Rendering heavy metals in solid phase, increases metals removal efficiencies in tailings 

ponds, as solid phase metals adhere to tailings solids in the treated tailings slurry discharged 
from the mill, providing for more effective precipitate settling compared to that achievable in 
clear solutions  

 Post-chemical treatment (additional aging in the tailings management facility; TMF as 
proposed) provides for the effective removal of cyanide destruction breakdown products 
(cyanate and ammonia) 

Disadvantages 
 None apparent 

Advantages 
 Volatilization of cyanide to the atmosphere, with subsequent breakdown therein, limits the 

generation of cyanide breakdown products (cyanate and ammonia) within the tailings pond  
Disadvantages 
 TMF pore waters would contain increased concentrations of cyanide and heavy metals (even 

after natural degradation), contributing to lower quality seepage quality 
 Elevated total cyanide levels in the slurry would also be expected to occur in TMF. This poses 

an increased environmental risk in the event of a tailings dam failure (tailings pond cyanide 
levels would be below toxicity thresholds for wildlife) 

 New technologies supported by pilot plant or strong 
theoretical investigations or testing, with contingencies if 
and as required 

Not Applicable (NA) NA 

 Summary evaluation Cyanide destruction is industry best practice, and is likely in combination with further effluent 
aging to produce the best final effluent quality, and presents the lowest overall environmental 
risk. This technology also produces the lowest pore strength cyanide and metal concentrations, 
thereby optimizing seepage quality. 
 

Natural degradation on its own is unlikely to provide as good a final effluent quality even with the 
enhanced reclaim pond storage, as compared to the other alternative. Ponds associated with 
the TMF will contain higher cyanide and metals concentrations compared with use of cyanide 
destruction in the mill, thereby increasing environmental risks in the event of a tailings dam 
failure. Tailings pore space cyanide and metals concentrations would be elevated, leading to 
greater concern over seepage quality. 
 

 Summary rating Preferred Unacceptable 
ABILITY TO SERVICE THE SITE EFFECTIVELY   
Service Provides a guaranteed supply to the site with manageable 

potential for supply disruption, and/or contingencies 
available 

NA NA 

Accessibility Accessible land base or infrastructure needed to support 
component development and operation 

Advantages 
 Alternative may require smaller land base 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Alternative may require a larger land base to obtain sufficient retention time, however lands 

are available 
 Summary evaluation Land accessibility / availability is not constraining for this alternative. Land accessibility / availability is not constraining for this alternative. 
 Summary rating Preferred Preferred 
EFFECTS TO THE NATURAL ENVIRONMENT   
Effect on air quality and climate Attainment or maintenance of air quality point of 

impingement standards, or scientifically defensible 
alternatives  

Advantages 
 Removes any potential for free cyanide emissions to the atmosphere 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Would result in minor release of free cyanide to the atmosphere, through volatilization, but 

concentrations would be expected to be within O. Reg. 419/05 standards 
 

 Emission rates of greenhouse gases (GHGs) NA NA 
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TABLE 1: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION - PROCESSING 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Processing using cyanide including a cyanide destruction circuit Alternative 2: Processing using cyanide including using natural degradation for cyanide 
Effects on fish and aquatic 
habitat 

Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

Advantages 
 A mill cyanide destruction circuit together with extended subsequent effluent aging in TMF 

ponds (internal TMF Pond and Reclaim Pond) is the best alternative able to comply with 
anticipated, stringent final effluent standards required to attain or maintain receiving water 
protection of aquatic life standards, or scientifically defensible alternatives 

Disadvantages 
 None apparent 

Advantages 
 Given sufficiently long retention times in TMF aging ponds, may be able to provide acceptable 

final effluent quality suitable for achieving protection of aquatic life standards in the receiving 
water (would need to be demonstrated by more extensive testing) 

Disadvantages 
 Highest risk of non-compliance with final effluent standards 

 Maintenance or provision of fish habitat Advantages 
 Alternative best able to comply with anticipated, stringent final effluent standards required to 

attain or maintain protection of aquatic life receiving water standards 
Disadvantages 
 Additional post treatment effluent aging in TMF ponds may necessitate seasonal effluent 

storage and release, which may have an effect on receiving water seasonal flow rates 

Advantages 
 May be able to provide acceptable final effluent quality suitable for achieving protection of 

aquatic life standards in the receiving water 
Disadvantages 
 Requirement for extended effluent aging in TMF ponds necessitates seasonal effluent storage 

and release, which would have a greater effect on receiving water seasonal flow rates 
compared with the cyanide destruction alternative 

 Maintenance of water flows or conditions suitable for fish 
passage 

Advantages 
 Alternative provides the greatest flexibility for water management 
Disadvantages 
 Requirement for post treatment effluent aging in TMF ponds may necessitate seasonal 

effluent storage and release, as per the above 

Advantages 
 None apparent 
Disadvantages 
 Least flexible water management alternative 
 Requirement for extended effluent aging in TMF ponds necessitates seasonal effluent storage 

and release, as per the above 
 Maintenance of groundwater flows, levels and quality Advantages 

 Alternative able to provide optimal seepage effluent quality 
 Increased groundwater recharge associated with head increase in TMF ponds 
Disadvantages 
 None apparent 

Advantages 
 Increased groundwater recharge associated with head increase in TMF ponds 
Disadvantages 
 Higher strength cyanide and metals concentrations in tailings pore water provides a potential 

groundwater contamination source 
Effect on wetlands Attainment or maintenance of water quality guidelines for 

the protection of aquatic life, or scientifically defensible 
alternatives 

NA NA 

 Area, type and quality (functionality) of wetlands that would 
be displaced or altered 

Advantages 
 Tailings solids and water storage requirements are similar for all alternatives in terms of 

wetlands displaced by TMF development 
Disadvantages 
 Same as for "Advantages" above 

Advantages 
 Tailings solids and water storage requirements are similar for all alternatives in terms of 

wetlands displaced by TMF development 
Disadvantages 
 Same as for "Advantages" above 

 Maintenance of wetland connectivity NA NA 
Effect on terrestrial species and 
habitat (including birds and bird 
habitat) 

Area, type and quality (functionality) of terrestrial habitat 
that would be displaced or altered 

Advantages 
 Tailings solids and water storage requirements are similar for all alternatives in terms of 

terrestrial habitat that would be displaced 
 Reduced potential risk to wildlife (such as waterfowl) that may come into contact with the 

tailings pond 
Disadvantages 
 Same as for "Advantages" above 

Advantages 
 Tailings solids and water storage requirements are similar for all alternatives in terms of 

terrestrial habitat that would be displaced 
Disadvantages 
 Low potential risk to wildlife that may come into contact with the tailings pond, such as 

waterfowl. 

 Potential for noise (or other harm and harassment) related 
disturbance 

NA NA 

 Maintenance or provision of plant dispersion and wildlife 
movement corridors 

Advantages 
 Alternative may require smaller land base and therefore present less of a barrier during 

operations 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
Alternative may require a larger land base to obtain sufficient retention time, and therefore may 
present a more significant barrier during operations 
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TABLE 1: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION - PROCESSING 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Processing using cyanide including a cyanide destruction circuit Alternative 2: Processing using cyanide including using natural degradation for cyanide 
Effect on Species at Risk (SAR) Sensitivity level of involved species (Endangered, 

Threatened, Special Concern) 
NA NA 

 Area, type and quality of SAR territories or habitat that 
would be displaced 

NA NA 

 Potential for noise (or other harm and harassment) related 
disturbance 

NA NA 

 Maintenance or provision of wildlife movement corridors NA NA 
Effect on significant earth or life 
science features, natural 
heritage features, and areas of 
natural and scientific interest 

Area, type and quality (functionality) of associated lands 
that would be displaced or altered 

NA NA 

 Summary evaluation The use of cyanide destruction as the primary method of treatment (along with subsequent 
effluent aging in TMF ponds) is the best alternative able to comply with anticipated final effluent 
standards required to attain or maintain receiving water protection of aquatic life standards, or 
scientifically defensible alternatives. This alternative also provides optimal seepage quality, and 
is the lowest risk option in the event of a tailings dam failure, and is the lowest risk option to 
wildlife. 

Alternative carries the highest risk in its ability to achieve acceptable final effluent and receiving 
water quality, and also presents a higher risk for seepage contamination, and downstream 
receiving water effects in the event of a tailings dam failure. Pond quality within the TMF related 
to potential for effects on local wildlife may or may not be of concern to neighbours and 
regulators. Associated lower probability of regulatory approval, as other, better alternatives are 
readily available. 

 Summary rating Preferred Unacceptable 
EFFECTS TO THE HUMAN ENVIRONMENT   
Effect on local residents Maintenance of property values Advantages 

 Use of in plant cyanide destruction could improve resident perception of the overall Hammond 
Reef Project 

Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Having tailings ponds with elevated cyanide concentrations beyond those that could be 

achieved with use of cyanide destruction technologies could be viewed negatively by local 
residents, irrespective of actual risk 

 Maintenance or improvement of income opportunities NA NA 
 Maintenance or provision of local access NA NA 
 Attainment of noise by-law guidelines, and/or background 

noise levels if already above the guidelines 
NA NA 

 Non-interference with water well supply systems NA NA  
 Potential for general disturbance and adverse effects on 

aesthetics 
NA NA 

 Potential for adverse health and safety effects See public health and safety criteria See public health and safety criteria 
Effect on infrastructure Maintenance or provision of local and regional access NA NA 
 Maintenance and reliability of power supply systems NA NA 
 Maintenance and reliability of pipeline systems NA NA 
Public health and safety Attainment or maintenance of air quality point of 

impingement standards, or scientifically defensible 
alternatives 

Advantages 
 Removes any potential for free cyanide emissions to the atmosphere 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Would result in minor release of free cyanide to the atmosphere, but concentrations would be 

well below health threshold risks 
 Maintenance or attainment of the quality of drinking water 

supply systems 
Advantages 
 Alternative able to provide optimal seepage effluent quality 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Higher strength cyanide and metals concentrations in tailings pore water provides a potential 

groundwater contamination source; health risk is minimal and no local receptors 
 May be a public perception issue as the TMF effluent discharges eventually to Sawbill Bay, a 

local fishing area 
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TABLE 1: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION - PROCESSING 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Processing using cyanide including a cyanide destruction circuit Alternative 2: Processing using cyanide including using natural degradation for cyanide 
 Managing the potential for adverse electromagnetic 

exposure 
NA NA 

 Maintaining safe road traffic conditions that are within the 
domain of Hammond Reef control 

NA NA 

 Maintenance or provision of health services NA NA 
Effect on local businesses Maintenance or improvement of business opportunities  NA NA 
Effect on tourism and recreation Maintenance or improvement of tourism and recreational 

opportunities  
NA NA 

 Potential for general disturbance and adverse effects on 
aesthetics 

NA NA 

Effect on agricultural lands Potential loss of agricultural lands NA NA 
 Potential loss of agricultural productivity NA NA 
Regional economy Maintenance or improvement of the regional economy  NA NA 
Effect on government services Maintenance or improvement of the capacity of existing 

health, education and family support, and other services 
NA NA 

Effect on resource management 
objectives 

Consistency with established and planned resource 
management objectives 

NA NA 

Excessive waste materials Limiting the generation of unnecessary waste materials  NA NA 
Effect on built heritage and 
cultural heritage landscapes 

Avoidance of damage to built heritage resources, or 
document heritage values if damaged, or relocation cannot 
reasonably be avoided 

NA NA 

Effects on First Nation reserves 
and communities, and Métis 

Maintenance or improvement of First Nation reserve and 
community conditions (subject limitations of Company 
capacity and community members’ personal choice) 

NA NA 

Effect on spiritual, ceremonial, 
and cultural heritage, and 
archaeological sites 

Avoidance of damage or disturbance to known spiritual, 
ceremonial, cultural heritage and archaeological sites; or 
implement other forms of protection/ preservation 
supported by local First Nations and Métis 

NA NA 

Effects on traditional land use Maintain access to traditional lands for current traditional 
land uses, except as otherwise agreed to with local First 
Nations and Métis 

Advantages 
 A mill cyanide destruction circuit together with extended subsequent effluent aging in TMF 

ponds (internal TMF Pond and Reclaim Pond) is the best alternative able to comply with 
anticipated, stringent final effluent standards required to attain or maintain receiving water 
protection of aquatic life standards, or scientifically defensible alternatives 

Disadvantages 
 None apparent 

Advantages 
 Given sufficiently long retention times in TMF aging ponds, may be able to provide acceptable 

final effluent quality suitable for achieving protection of aquatic life standards in the receiving 
water (would need to be demonstrated by more extensive testing) 

Disadvantages 
 Highest risk of non-compliance with final effluent standards and potential for effects to 

downstream resources 
 

Effects on Aboriginal and Treaty 
Rights 

Avoid infringement of Aboriginal and Treaty Rights, except 
as otherwise agreed to with local First Nations and Métis 

NA NA 

 Summary evaluation Use of a cyanide destruction circuit within the mill, together with extended subsequent effluent 
aging in TMF ponds provides the highest level of environmental protection, and is the lowest risk 
option in the event of a tailings dam failure, and is therefore likely to be perceived as the safest 
alternative, irrespective of actual risk. 

Risks to the human environment with this alternative are considered to be low and easily 
manageable, but the perceived increase in risk compared with the cyanide destruction circuit 
alternative is likely to be important. 

 Summary rating Preferred Acceptable 
AMENABILITY TO RECLAMATION   
Effect on public safety and 
security 

Avoidance of safety and security risks to the general public  NA NA 
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TABLE 1: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION - PROCESSING 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Processing using cyanide including a cyanide destruction circuit Alternative 2: Processing using cyanide including using natural degradation for cyanide 
Effect on environmental health 
and sustainability 

Attainment or maintenance of air quality point of 
impingement standards, or scientifically defensible 
alternatives 

NA NA 

 Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

Advantages 
 Alternative provides for optimal tailings pore space parameter quality concentrations and 

seepage quality 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Tailings pore space parameter concentrations will be elevated, potentially resulting in long 

term seepage management requirements 
 

 Restoration of passive drainage systems NA NA 
 Provision of habitats for vegetation and wildlife species, 

including SAR 
NA NA 

Effect on land use Provide opportunities for productive land uses following the 
completion of mining activities 

NA NA 

 Provide for an aesthetically pleasing site NA NA 
 Summary evaluation The only related closure risk relates to tailings seepage quality. The SO2/Air in plant treatment 

system reduces tailings pore space parameters to low levels, such that long term seepage 
management for effluent quality control would not be required. 
 

Tailings pore space parameter concentrations will be elevated, potentially resulting in long term 
seepage management requirements. 
 

 Summary rating Preferred Acceptable 
CONSIDERATION OF EFFECTS FROM CLIMATE CHANGE 
Effect from climate change Response to  severe weather effects Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Response to changes in precipitation and temperature Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Excessive precipitation could result in storage challenges, although it would result in greater 

dilution of the effluent 
 Summary evaluation There are no apparent effects of climate change on the processing alternative. There are no apparent effects of climate change on the processing alternative. 
 Summary rating Preferred Preferred 
COST EFFECTIVENESS    
Project financing Investor attractiveness or risk Advantages 

 Provides the best and most secure method of effluent treatment with minimal environmental 
risk, including risks associated with potential TMF catastrophic failure 

 Reduces Project Environmental Assessment (EA) and environmental approvals risk 
 Proven technology 
 Reduced tailings dam storage requirements compared with other options (ie. higher dams to 

provide for extra storage to facilitate longer aging), lowering capital and operating costs 
Disadvantages 
 Slightly higher plant operating costs 

Advantages 
 Reduced reagent costs 
Disadvantages 
 Higher environmental risk scenario in terms of potential wildlife exposure, long term seepage 

concerns, and TMF failure mode risks 
 Likely to be viewed as stepping back from the application of best available, economically 

achievable technologies 
 Requires longer storage times (larger reclaim pond area), and hence increased dam 

containment costs to achieve acceptable environmental performance 
 Alternative is believed to have greater EA acceptance and approval risks 
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TABLE 1: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION - PROCESSING 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Processing using cyanide including a cyanide destruction circuit Alternative 2: Processing using cyanide including using natural degradation for cyanide 
Return on investment Provides a competitive or acceptable return on investment Advantages 

 Higher treatment reagent costs likely to be offset by reduced TMF water retention capacity 
requirements, translating to lower tailings dam costs, especially during early operations 

 Greater operational TMF water management flexibility, translating to lower overall operating 
costs 

Disadvantages 
 None apparent 

 
 

Advantages 
 None apparent 
Disadvantages 
 Savings in reagent costs are likely to be more than offset by increased dam containment 

costs, long term seepage management costs, and potential project delays through the EA and 
permitting processes 

Financial risk Provides, or is associated with, a preferred, manageable or 
acceptable financial risk 

Advantages 
 Alternative best able to comply with anticipated, stringent final effluent standards 
 Minimizes potential liability costs in the event of a catastrophic tailings dam failure 
 Public more likely to support a higher technology approach 
Disadvantages 
 None apparent 

 
 

Advantages 
 None apparent 
Disadvantages 
 Highest risk of non-compliance with final effluent standards 
 Increased potential liability costs in the event of a catastrophic tailings dam failure 

 Summary evaluation The cyanide destruction alternative is industry best practice, is cost effective, and presents the 
lowest overall environmental risk, thereby presenting the greatest likelihood of attaining financial 
support. Option therefore facilitates a competitive return on investment. 

Natural degradation on its own, while presenting a technically feasible treatment alternative, 
carries with it likely additional costs for dam containment/water management that would more 
than offset any savings in reagent costs associated with other alternatives. Environmental risks 
associated with this alternative may not be acceptable to financial lenders, or to the public and 
government regulators, thereby potentially jeopardizing project financing and scheduling. 

 Summary rating Preferred Unacceptable 

OVERALL SUMMARY RATING  PREFERRED UNACCEPTABLE 
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TABLE 2: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – DOMESTIC SEWAGE TREATMENT 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Package Sewage Treatment Plant  

(rotating biological contactor, sequencing batch reactor, or membrane bioreactor) Alternative 2: Septic Tank(s) and Tile Bed System(s) 

TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY  
Available technology Used elsewhere in similar circumstances, and is predictably 

effective with contingencies if and as required 
Advantages 
 Proven and effective technology 
Disadvantages 
 None apparent 

Advantages 
 Proven and effective technology 
Disadvantages 
 Technology is generally better suited to smaller scale operations 
 Potential for downslope seepage effects from organic enrichment; depending on site could 

affect waterbodies 
 

 New technologies supported by pilot plant or strong 
theoretical investigations or testing, with contingencies if and 
as required 

NA 
 

NA 
 

 Summary evaluation This is a frequently applied, proven and effective technology. This is a frequently applied, proven and effective technology, but with potential capacity 
constraints and unlikely to be able to handle the large construction workforce (1,200) if 
accommodations provided onsite. 

 Summary rating Preferred Acceptable 
ABILITY TO SERVICE THE SITE EFFECTIVELY   
Service Provides a guaranteed supply to the site with manageable 

potential for supply disruption, and/or contingencies 
available 

Advantages 
 Greater potential to handle variable system loads 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Potential land availability and capacity constraints 
 More likely to have capacity or system loading flexibility constraints   

 
Accessibility Accessible land base or infrastructure needed to support 

component development and operation 
 

NA NA 

 Summary evaluation This is a reliable option without capacity constraints. This is a reliable option but with potential capacity constraints. 
 Summary rating Preferred Acceptable 
EFFECTS TO THE NATURAL ENVIRONMENT   
Effect on air quality and climate Attainment or maintenance of air quality point of 

impingement standards, or scientifically defensible 
alternatives  

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Emission rates of GHGs Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effects on fish and aquatic 
habitat 

Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

Advantages 
 None apparent 
Disadvantages 
 Potential for effects on water quality due to discharge of treated effluent, however, this option 

will be designed to meet discharge criteria 

Advantages 
 None apparent 
Disadvantages 
 Potential for effects on surface and groundwater quality due to seepage from tile field, 

however, this option could be designed to prevent effects on the receiving environment  
 

 Maintenance or provision of fish habitat NA NA 
 Maintenance of water flows or conditions suitable for fish 

passage 
NA NA 

 Maintenance of groundwater flows, levels and quality NA NA 
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TABLE 2: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – DOMESTIC SEWAGE TREATMENT 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Package Sewage Treatment Plant  

(rotating biological contactor, sequencing batch reactor, or membrane bioreactor) Alternative 2: Septic Tank(s) and Tile Bed System(s) 
Effect on wetlands Attainment or maintenance of water quality guidelines for 

the protection of aquatic life, or scientifically defensible 
alternatives 

NA NA 

 Area, type and quality (functionality) of wetlands that would 
be displaced or altered 

NA NA 

 Maintenance of wetland connectivity NA NA 
Effect on terrestrial species and 
habitat (including birds and bird 
habitat) 

Area, type and quality (functionality) of terrestrial habitat that 
would be displaced or altered 

Advantages 
 None apparent 
Disadvantages 
 Potential for habitat disruption, however, it would be sited to minimize any effect and has a 

small footprint 

Advantages 
 None apparent 
Disadvantages 
 Potential for habitat disruption, however, it would be sited to minimize any effect 
 Due to the scale required to support the number of workers (particularly if onsite 

accommodations provided), a more significant land disturbance would be required for this 
alternative 
 

 Potential for noise (or other harm and harassment) related 
disturbance 

NA NA 

 Maintenance or provision of plant dispersion and wildlife 
movement corridors 

NA NA 

Effect on Species at Risk (SAR) Sensitivity level of involved species (Endangered, 
Threatened, Special Concern) 

NA NA 

 Area, type and quality of SAR territories or habitat that 
would be displaced 

NA NA 

 Potential for noise (or other harm and harassment) related 
disturbance 

NA NA 

 Maintenance or provision of wildlife movement corridors NA NA 
Effect on significant earth or life 
science features, natural 
heritage features, and areas of 
natural and scientific interest 

Area, type and quality (functionality) of associated lands that 
would be displaced or altered 

NA NA 

 Summary evaluation With proper design, effects on the natural environment are not anticipated. With proper design, effects on the natural environment are not anticipated. 
 Summary rating Preferred Acceptable 
EFFECTS TO THE HUMAN ENVIRONMENT   
Effect on local residents Maintenance of property values NA NA 
 Maintenance or improvement of income opportunities Advantages 

 Potential for additional qualified operator positions 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Maintenance or provision of local access NA NA 
 Attainment of noise by-law guidelines, and/or background 

noise levels if already above the guidelines 
NA NA 

 Non-interference with water well supply systems NA NA 
 Potential for general disturbance and adverse effects on 

aesthetics 
NA NA 

 Potential for adverse health and safety effects NA NA 
Effect on infrastructure Maintenance or provision of local and regional access NA NA 
 Maintenance and reliability of power supply systems NA NA 
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TABLE 2: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – DOMESTIC SEWAGE TREATMENT 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Package Sewage Treatment Plant  

(rotating biological contactor, sequencing batch reactor, or membrane bioreactor) Alternative 2: Septic Tank(s) and Tile Bed System(s) 
 Maintenance and reliability of pipeline systems Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Public health and safety Attainment or maintenance of air quality point of 
impingement standards, or scientifically defensible 
alternatives 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Maintenance or attainment of the quality of drinking water 
supply systems 

NA NA 

 Managing the potential for adverse electromagnetic 
exposure 

NA NA 

 Maintaining safe road traffic conditions that are within the 
domain of Hammond Reef control 

NA NA 

 Maintenance or provision of health services NA NA 
Effect on local businesses Maintenance or improvement of business opportunities  Advantages 

 None apparent although it could provide a contracting opportunity 
Disadvantages 
 None apparent 

 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effect on tourism and recreation Maintenance or improvement of tourism and recreational 
opportunities  

NA NA 

 Potential for general disturbance and adverse effects on 
aesthetics 

NA NA 

Effect on agricultural lands Potential loss of agricultural lands NA NA 
 Potential loss of agricultural productivity NA NA 
Regional economy Maintenance or improvement of the regional economy  NA NA 
Effect on government services Maintenance or improvement of the capacity of existing 

health, education and family support, and other services 
NA NA 

Effect on resource management 
objectives 

Consistency with established and planned resource 
management objectives 

NA NA 

Excessive waste materials Limiting the generation of unnecessary waste materials  NA NA 
Effect on built heritage and 
cultural heritage landscapes 

Avoidance of damage to built heritage resources, or 
document heritage values if damaged, or relocation cannot 
reasonably be avoided 

NA NA 

Effects on First Nation reserves 
and communities, and Métis 

Maintenance or improvement of First Nation reserve and 
community conditions (subject limitations of Company 
capacity and community members’ personal choice) 

NA NA 

Effect on spiritual, ceremonial, 
and cultural heritage, and 
archaeological sites 

Avoidance of damage or disturbance to known spiritual, 
ceremonial, cultural heritage and archaeological sites; or 
implement other forms of protection/ preservation supported 
by local First Nations and Métis 

NA NA 

Effects on traditional land use Maintain access to traditional lands for current traditional 
land uses, except as otherwise agreed to with local First 
Nations and Métis 

NA NA 

Effects on Aboriginal and Treaty 
Rights 

Avoid infringement of Aboriginal and Treaty Rights, except 
as otherwise agreed to with local First Nations and Métis 

NA NA 
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TABLE 2: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – DOMESTIC SEWAGE TREATMENT 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Package Sewage Treatment Plant  

(rotating biological contactor, sequencing batch reactor, or membrane bioreactor) Alternative 2: Septic Tank(s) and Tile Bed System(s) 
 Summary evaluation There is no predicted effect or benefit to the human environment. There is no predicted effect or benefit to the human environment. 
 Summary rating Acceptable Acceptable 
AMENABILITY TO RECLAMATION   
Effect on public safety and 
security 

Avoidance of safety and security risks to the general public  NA NA 

Effect on environmental health 
and sustainability 

Attainment or maintenance of air quality point of 
impingement standards, or scientifically defensible 
alternatives 

NA NA 

 Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

NA NA 

 Restoration of passive drainage systems NA NA 
 Provision of habitats for vegetation and wildlife species, 

including SAR 
NA NA 

Effect on land use Provide opportunities for productive land uses following the 
completion of mining activities 

NA NA 

 Provide for an aesthetically pleasing site Advantages 
 This alternative has a very small footprint and is readily reclaimed after small plant removed 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 This alternative is significantly more onerous to remove on closure 
 Potential for large area of disturbance requiring additional reclamation efforts  

 Summary evaluation Package sewage plants are by their nature compact and normally portable requiring a small 
footprint, which makes them a preferred technology from the perspective of reclamation. They 
are also able to handle more variable loads. 

The large footprint required for a septic tank / tile filed system for a large industrial 
establishment will require considerable effort to remove at closure, but is not unreasonable. 

 Summary rating Preferred Acceptable 
CONSIDERATION OF EFFECTS FROM CLIMATE CHANGE 
Effect from climate change Response to  severe weather effects Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Response to changes in precipitation and temperature Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Summary evaluation There are no apparent effects of climate change on the package plant sewage treatment 
technology alternative. 

There are no apparent effects of climate change on the septic tank and tile field sewage 
treatment technology alternative. 

 Summary rating Preferred Preferred 
COST EFFECTIVENESS    
Project financing Investor attractiveness or risk Advantages 

 Proven technology with no operational risks 
Disadvantages 
None apparent 

Advantages 
 Proven technology with no operational risks 
Disadvantages 
None apparent 

Return on investment Provides a competitive or acceptable return on investment Advantages 
 None apparent 
Disadvantages 
 Costs may or may not be cost competitive with a septic tank and tile field 

Advantages 
 More economic than offsite treatment 
Disadvantages 
 Tile field construction would require imported fill; land space for development of a tile field 

depending on location, may be a challenge  
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TABLE 2: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – DOMESTIC SEWAGE TREATMENT 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Package Sewage Treatment Plant  

(rotating biological contactor, sequencing batch reactor, or membrane bioreactor) Alternative 2: Septic Tank(s) and Tile Bed System(s) 

Financial risk Provides, or is associated with, a preferred, manageable or 
acceptable financial risk 

NA 
 

NA 
 

 Summary evaluation Package sewage treatment plants provide a cost competitive, risk free technology. Given that 
the site conditions are not well suited for development of the septic tank and tile field alternative, 
this appears to be the most suitable option. 
 

Based on expected location conditions, this option would require additional material and site 
preparation; thereby making this option potentially more costly than a package sewage 
treatment plant. 

 Summary rating Acceptable Acceptable 

OVERALL SUMMARY RATING  PREFERRED ACCEPTABLE 
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TABLE 3: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION - SEWAGE TREATMENT LOCATION 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: One centrally-located facility near accommodation camp Alternative 2: Dedicated facilities for the camp and mine 
TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY   
Available technology Used elsewhere in similar circumstances, and is predictably 

effective with contingencies if and as required 
Advantages 
 Proven and effective technology 
Disadvantages 
 None apparent 

Advantages 
 Proven and effective technology 
 Dedicated facilities simplify the operation and can provide redundancy in the case of 

temporary disruptions with one facility 
Disadvantages 
 None apparent 

 
 New technologies supported by pilot plant or strong theoretical 

investigations or testing, with contingencies if and as required 
NA NA 

 Summary evaluation This is a frequently applied, proven and effective technology. This is a frequently applied, proven and effective technology. 
 Summary rating Preferred Preferred 
ABILITY TO SERVICE THE SITE EFFECTIVELY   
Service Provides a guaranteed supply to the site with manageable 

potential for supply disruption, and/or contingencies available 
Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Accessibility Accessible land base or infrastructure needed to support 
component development and operation 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Summary evaluation This system is a reliable option, without capacity constraints. This system is a reliable option, without capacity constraints. 
 Summary rating Preferred Preferred 
EFFECTS TO THE NATURAL ENVIRONMENT   
Effect on air quality and climate Attainment or maintenance of air quality point of impingement 

standards, or scientifically defensible alternatives  
Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Emission rates of GHGs Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effects on fish and aquatic 
habitat 

Attainment or maintenance of water quality guidelines for the 
protection of aquatic life, or scientifically defensible alternatives 

Advantages 
 None apparent 
Disadvantages 
 Potential for effects on water quality under upset conditions only as this option will be 

designed to meet discharge criteria  
 Greater potential for upsets and spills due to increased piping and related infrastructure 

Advantages 
 None apparent 
Disadvantages 
 Potential for effects on water quality under upset conditions only as this option will be 

designed to meet discharge criteria 

 Maintenance or provision of fish habitat NA NA 
 Maintenance of water flows or conditions suitable for fish 

passage 
NA NA 

 Maintenance of groundwater flows, levels and quality NA NA 
Effect on wetlands Attainment or maintenance of water quality guidelines for the 

protection of aquatic life, or scientifically defensible alternatives 
NA NA 

 Area, type and quality (functionality) of wetlands that would be 
displaced or altered 

NA NA 

 Maintenance of wetland connectivity NA NA 
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TABLE 3: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION - SEWAGE TREATMENT LOCATION 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: One centrally-located facility near accommodation camp Alternative 2: Dedicated facilities for the camp and mine 
Effect on terrestrial species and 
habitat (including birds and bird 
habitat) 

Area, type and quality (functionality) of terrestrial habitat that 
would be displaced or altered 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Potential for noise (or other harm and harassment) related 
disturbance 

NA NA 

 Maintenance or provision of plant dispersion and wildlife 
movement corridors 

Advantages 
 None apparent 
Disadvantages 
 Greater piping has the potential to be more disruptive of wildlife movement depending on 

location 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effect on Species at Risk (SAR) Sensitivity level of involved species (Endangered, Threatened, 
Special Concern) 

NA NA 

 Area, type and quality of SAR territories or habitat that would be 
displaced 

NA NA 

 Potential for noise (or other harm and harassment) related 
disturbance 

NA NA 

 Maintenance or provision of wildlife movement corridors NA NA 
Effect on significant earth or life 
science features, natural 
heritage features, and areas of 
natural and scientific interest 

Area, type and quality (functionality) of associated lands that 
would be displaced or altered 

NA NA 

 Summary evaluation With proper design, effects on the natural environment are not anticipated. There is greater 
potential for upsets and spills due to increased piping and related infrastructure 

With proper design, effects on the natural environment are not anticipated. 

 Summary rating Acceptable Preferred 
EFFECTS TO THE HUMAN ENVIRONMENT   
Effect on local residents Maintenance of property values NA NA 
 Maintenance or improvement of income opportunities Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent; potential for additional operators 

 Maintenance or provision of local access NA NA 
 Attainment of noise by-law guidelines, and/or background noise 

levels if already above the guidelines 
NA NA 

 Non-interference with water well supply systems NA NA 
 Potential for general disturbance and adverse effects on 

aesthetics 
NA NA 

 Potential for adverse health and safety effects See public health and safety criteria See public health and safety criteria 
Effect on infrastructure Maintenance or provision of local and regional access NA NA 
 Maintenance and reliability of power supply systems NA NA 
 Maintenance and reliability of pipeline systems NA NA 
Public health and safety Attainment or maintenance of air quality point of impingement 

standards, or scientifically defensible alternatives 
Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Maintenance or attainment of the quality of drinking water 
supply systems 

NA NA 

 Managing the potential for adverse electromagnetic exposure NA NA 
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TABLE 3: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION - SEWAGE TREATMENT LOCATION 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: One centrally-located facility near accommodation camp Alternative 2: Dedicated facilities for the camp and mine 
 Maintaining safe road traffic conditions that are within the 

domain of Hammond Reef control 
NA NA 

 Maintenance or provision of health services NA NA 
Effect on local businesses Maintenance or improvement of business opportunities  Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effect on tourism and recreation Maintenance or improvement of tourism and recreational 
opportunities  

NA NA 

 Potential for general disturbance and adverse effects on 
aesthetics 

NA NA 

Effect on agricultural lands Potential loss of agricultural lands NA NA 
 Potential loss of agricultural productivity NA NA 
Regional economy Maintenance or improvement of the regional economy  NA NA 
Effect on government services Maintenance or improvement of the capacity of existing health, 

education and family support, and other services 
NA NA 

Effect on resource management 
objectives 

Consistency with established and planned resource 
management objectives 

NA NA 

Excessive waste materials Limiting the generation of unnecessary waste materials  NA NA 
Effect on built heritage and 
cultural heritage landscapes 

Avoidance of damage to built heritage resources, or document 
heritage values if damaged, or relocation cannot reasonably be 
avoided 

NA NA 

Effects on First Nation reserves 
and communities, and Métis 

Maintenance or improvement of First Nation reserve and 
community conditions (subject limitations of Company capacity 
and community members’ personal choice) 

NA NA 

Effect on spiritual, ceremonial, 
and cultural heritage, and 
archaeological sites 

Avoidance of damage or disturbance to known spiritual, 
ceremonial, cultural heritage and archaeological sites; or 
implement other forms of protection/ preservation supported by 
local First Nations and Métis 

NA NA 

 Effects on traditional land use Maintain access to traditional lands for current traditional land 
uses, except as otherwise agreed to with local First Nations and 
Métis 

NA NA 

Effects on Aboriginal and Treaty 
Rights 

Avoid infringement of Aboriginal and Treaty Rights, except as 
otherwise agreed to with local First Nations and Métis 

NA NA 

 Summary evaluation There is no predicted effect or benefit to the human environment. There is no predicted effect or benefit to the human environment. 
 Summary rating Acceptable Acceptable 
AMENABILITY TO RECLAMATION   
Effect on public safety and 
security 

Avoidance of safety and security risks to the general public  NA NA 

Effect on environmental health 
and sustainability 

Attainment or maintenance of air quality point of impingement 
standards, or scientifically defensible alternatives 

NA NA 

 Attainment or maintenance of water quality guidelines for the 
protection of aquatic life, or scientifically defensible alternatives 

NA NA 

 Restoration of passive drainage systems NA NA 
 Provision of habitats for vegetation and wildlife species, 

including SAR 
NA NA 

Effect on land use Provide opportunities for productive land uses following the 
completion of mining activities 

NA NA 
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TABLE 3: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION - SEWAGE TREATMENT LOCATION 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: One centrally-located facility near accommodation camp Alternative 2: Dedicated facilities for the camp and mine 
 Provide for an aesthetically pleasing site Advantages 

 This alternative has a very small footprint and is readily reclaimed after plant is removed 
Disadvantages 
 None apparent 

Advantages 
 This alternative has a very small footprint and is readily reclaimed after plant is removed 
Disadvantages 
 None apparent 

 Summary evaluation Package sewage plants are by their nature compact and normally portable requiring a small 
footprint, which makes them a preferred technology from the perspective of reclamation. There 
would be additional piping removal required with this alternative. 

Package sewage plants are by their nature compact and normally portable requiring a small 
footprint, which makes them a preferred technology from the perspective of reclamation. 

 Summary rating Preferred Acceptable 
CONSIDERATION OF EFFECTS FROM CLIMATE CHANGE   
Effect from climate change Response to  severe weather effects Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Response to changes in precipitation and temperature Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Summary evaluation There are no apparent effects of climate change on the sewage treatment technology 
alternative. 

There are no apparent effects of climate change on the sewage treatment technology 
alternative. 

 Summary rating Preferred Preferred 
COST EFFECTIVENESS    
Project financing Investor attractiveness or risk Advantages 

 Provides a secure method of sewage treatment with minimal environmental risk 
 Proven technology 
 Comparable capital costs (reduced system cost offset by additional infrastructure) 
Disadvantages 
 Higher operating costs; requires excessive pumping  
 Note that there is an 8 km separation distance between the mine and the camp over mainly 

rocky terrain and further engineering could identify that this alternative is not technically 
viable. 

Advantages 
 Provides a secure method of sewage treatment with minimal environmental risk 
 Proven technology 
 Comparable capital costs (reduced system cost offset by additional infrastructure) 
 Lower operating costs 
Disadvantages 
 None apparent 

Return on investment Provides a competitive or acceptable return on investment Advantages 
 None apparent; differences overall are not expected to be material  
Disadvantages 
 None apparent 

Advantages 
 None apparent; differences overall are not expected to be material  
Disadvantages 
 None apparent 

Financial risk Provides, or is associated with, a preferred, manageable or 
acceptable financial risk 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

 Summary evaluation Package sewage treatment plants provide a cost competitive, risk free technology. Excessive 
pumping is not ideal, and the additional pumping and piping systems needed will complicate 
infrastructure and operations. 

Package sewage treatment plants provide a cost competitive, risk free technology. 
Dedicated facilities simplify the operation and can provide redundancy in the case of 
temporary disruptions. 

 Summary rating Acceptable Preferred 

OVERALL SUMMARY RATING ACCEPTABLE  PREFERRED 
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TABLE 4A: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR ALTERNATIVE METHOD 
Alternative 1: Dedicated onsite accommodations (see also Table 4B) Alternative 2: Use of existing offsite accommodations 

TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY   
Available technology Used elsewhere in similar circumstances, and is predictably 

effective with contingencies if and as required 
Advantages 
 Remote mine sites commonly utilize onsite accommodations complexes and they 

are predictably effective with known challenges 
Disadvantages 
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 New technologies supported by pilot plant or strong theoretical 
investigations or testing, with contingencies if and as required 
 

NA NA 

 Summary evaluation There are no technology limitations to either alternatives. There are no technology limitations to any of the alternatives. 
 Summary rating Preferred Preferred 
ABILITY TO SERVICE THE SITE EFFECTIVELY   
Service Provides a guaranteed supply to the site with manageable potential 

for supply disruption, and/or contingencies available 
Advantages 
 Onsite accommodations, once built, afford a significant advantage over offsite 

accommodations, with respect to supporting the site with very limited potential for 
supply disruption (ie employee availability for work on time)  

 This alternative also presents a significant advantage for attracting qualified workers 
from outside the region (there is a shortage of appropriately educated and skilled 
labour in the local area) 

 Paid food and accommodations is a benefit to young workers and for Aboriginal 
workers too distant to commute daily 

Disadvantages 
 None apparent 
 

Advantages 
 None apparent, except the sole ability to service early construction 
Disadvantages 
 A daily commute of 30 to 60 minutes can present a challenge in poor weather 

conditions, including a greater potential for traffic accidents (even if car-pooling / 
bussing were offered) 

Accessibility Accessible land base or infrastructure needed to support 
component development and operation 

Advantages 
 There is sufficient and appropriate lands available for an onsite accommodations 

camp  
Disadvantages 
 None apparent 

Advantages 
 No additional development is proposed to support offsite accommodations 
Disadvantages 
 None apparent 

 Summary evaluation The greatest difference between the two alternatives is the ability to service the 
project effectively. An onsite accommodations camp is strongly preferred, with respect 
to the ability to attract qualified workers, and ensure worker schedules are maintained.  

Use of offsite existing accommodations presents considerable challenges for 
attracting and supporting a qualified workforce; and may have additional challenges 
with respect to workforce scheduling, and particularly in the winter. 

 Summary rating Preferred Acceptable (but would require additional mitigation measures) 
EFFECTS TO THE NATURAL ENVIRONMENT   
Effect on air quality and climate Attainment or maintenance of air quality point of impingement 

standards, or scientifically defensible alternatives  
Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Emission rates of GHGs Advantages 
 Less GHG emitted related to commuting of workers 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Increased GHG emissions related to workers travelling daily to the site; this could be 

mitigated in part by car-pooling or use of busses with central pick-up locations 
Effects on fish and aquatic habitat Attainment or maintenance of water quality guidelines for the 

protection of aquatic life, or scientifically defensible alternatives 
Advantages 
 Limited potential for water quality degradation during operation of an 

accommodations complex due to sewage treatment (effects not expected) 
Disadvantages 
 None apparent 

Advantages 
 Limited potential for water quality degradation associated with offsite 

accommodations  
Disadvantages 
 None apparent 
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TABLE 4A: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR ALTERNATIVE METHOD 
Alternative 1: Dedicated onsite accommodations (see also Table 4B) Alternative 2: Use of existing offsite accommodations 

 Maintenance or provision of fish habitat NA NA 
 Maintenance of water flows or conditions suitable for fish passage NA NA 
 Maintenance of groundwater flows, levels and quality NA NA 
Effect on wetlands Attainment or maintenance of water quality guidelines for the 

protection of aquatic life, or scientifically defensible alternatives 
NA NA 

 Area, type and quality (functionality) of wetlands that would be 
displaced or altered 

NA NA 

 Maintenance of wetland connectivity NA NA 
Effect on terrestrial species and habitat 
(including birds and bird habitat) 

Area, type and quality (functionality) of terrestrial habitat that would 
be displaced or altered 

Advantages 
 None apparent 
Disadvantages 
 Limited additional disturbance associated with the accommodations complex  

Advantages 
 None apparent 
Disadvantages 
 Limited additional disturbance associated with an increased parking area for 

commuters (could be mitigated through car-pooling or bussing) 
 Potential for noise (or other harm and harassment) related 

disturbance 
Advantages 
 Potential for significantly less traffic on the road from worker commutes and 

associated decrease in noise and other traffic-related potential effects 
Disadvantages 
 Limited additional disturbance associated with the accommodations complex as 

compared to the overall operation 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

 Maintenance or provision of plant dispersion and wildlife movement 
corridors 

NA NA 

Effect on Species at Risk (SAR) Sensitivity level of involved species (Endangered, Threatened, 
Special Concern) 

NA NA 

 Area, type and quality of SAR territories or habitat that would be 
displaced 

NA NA 

 Potential for noise (or other harm and harassment) related 
disturbance 

See noise above See noise above 

 Maintenance or provision of wildlife movement corridors NA NA 
Effect on significant earth or life science 
features, natural heritage features, and 
areas of natural and scientific interest 

Area, type and quality (functionality) of associated lands that would 
be displaced or altered 

NA NA 

 Summary evaluation There is no substantive difference between the two alternatives from the natural 
environment perspective, although an onsite accommodations camp will allow reduce 
traffic-related effects (noise, GHGs, wildlife encounters etc.) 
 

There is no substantive difference between the two alternatives from the natural 
environment perspective, although the offsite alternative is anticipated to result in 
significant additional travel on the road (and hence greater traffic-related potential 
effects). 

 Summary rating Preferred Acceptable 
EFFECTS TO THE HUMAN ENVIRONMENT   
Effect on local residents Maintenance of property values Advantages 

 None apparent 
Disadvantages 
 Use of a dedicated onsite accommodation facility would not help with the 

maintenance or improvement of local property values 

Advantages 
 Use of existing offsite accommodations would increase the demand for housing and 

thereby could contribute to an increase in local property values 
Disadvantages 
 None apparent 
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TABLE 4A: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR ALTERNATIVE METHOD 
Alternative 1: Dedicated onsite accommodations (see also Table 4B) Alternative 2: Use of existing offsite accommodations 

 Maintenance or improvement of income opportunities Advantages 
 Onsite accommodations has the potential to offer income opportunities to Aboriginal 

workers, who would not be able to support a secondary residence in a local 
community (too far to commute from existing residences to the mine) 

Disadvantages 
 None apparent 

Advantages 
 Rental or sale of offsite properties for worker accommodations would provide 

important additional income opportunities to local residents in the Atikokan area, 
including the provision of services such as meals 

 Associated opportunities for household and commercial facility renovation upgrades 
would also occur 

Disadvantages 
 None apparent 

 Maintenance or provision of local access NA NA 
 Attainment of noise by-law guidelines, and/or background noise 

levels if already above the guidelines 
NA NA 

 Non-interference with water well supply systems NA NA 
 Potential for general disturbance and adverse effects on aesthetics Advantages 

 Potential for significantly less traffic on the road from worker commutes and 
associated decrease in noise and other traffic-related potential effects 

Disadvantages 
 Limited additional disturbance associated with the accommodations complex 
 Some limited potential for increased wildlife disturbance due to presence of humans 

which can be controlled through onsite rules 

Advantages 
 None apparent 
Disadvantages 
 Some local residents might have concerns (perceived or otherwise) about the 

behavior of transient workers associated with a likely, predominantly male workforce 
 None apparent 

 Potential for adverse health and safety effects Advantages 
 Potential for significantly less traffic on the road and hence less potential for traffic-

related accidents 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Potential for greater traffic-related safety concerns on the roads, particularly during 

the construction phase where up to 1,200 people will be working onsite 
 The influx in population could put a potential increased strain on existing healthcare 

services  
Effect on infrastructure Maintenance or provision of local and regional access NA NA 
 Maintenance and reliability of power supply systems NA NA 
 Maintenance and reliability of pipeline systems NA NA 
Public health and safety Attainment or maintenance of air quality point of impingement 

standards, or scientifically defensible alternatives 
NA NA 

 Maintenance or attainment of the quality of drinking water supply 
systems 

NA NA 

 Managing the potential for adverse electromagnetic exposure NA NA 
 Maintaining safe road traffic conditions that are within the domain of 

Hammond Reef control 
Advantages 
 Potential for significantly less traffic on the road and hence less potential for traffic-

related accidents 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Potential for greater traffic-related safety concerns on the roads, particularly during 

the construction phase where up to 1,200 people will be working onsite 
 Maintenance or provision of health services NA NA 
Effect on local businesses Maintenance or improvement of business opportunities  Advantages 

 Operation of an onsite accommodations complex provides for a number of less 
skilled opportunities for workers, as well as contracting opportunities that may be 
available to local communities 

Disadvantages 
 None apparent 

Advantages 
 Rental accommodations would contribute a significant improvement to the local 

economy, including local services such as restaurants, etc. 
 Required upgrades to local accommodations, and the likely construction of new 

facilities would make an important contribution to local maintenance workers 
 Potential for a local bussing contract  
Disadvantages 
 None apparent 
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TABLE 4A: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR ALTERNATIVE METHOD 
Alternative 1: Dedicated onsite accommodations (see also Table 4B) Alternative 2: Use of existing offsite accommodations 

Effect on tourism and recreation 
 

Maintenance or improvement of tourism and recreational 
opportunities  

Advantages 
 Potential for significantly less traffic on the road and hence less overall disturbance, 

including to recreational traffic 
Disadvantages 
 None apparent; as for all more remote mine locations, there would likely be camp 

rules and penalties regarding restriction on fishing and hunting and remaining onsite 
during shift rotation (ie. there will not be an increased harvest on the local lakes from 
workers on shift). Workers will be expected to leave the local area offshift. 

 Camp rules will also alleviate potential for local noise disturbance related to the 
camp operations; as workers will be on shift work, mine accommodations 
complexes tend to be relatively quiet 

Advantages 
 None apparent 
Disadvantages 
 Potential for greater traffic-related disturbance due to the substantially increased 

traffic load on the road 

 Potential for general disturbance and adverse effects on aesthetics Advantages 
 Potential for significantly less overall disturbance due to decreased traffic 
Disadvantages 
 Increased localized land disturbance 
 Care will need to be taken to ensure the structure is in keeping with the local area or 

visual screening may be applied 

Advantages 
 None apparent 
Disadvantages 
 Potential for substantially greater traffic-related disturbance  
 As there are insufficient local accommodations, additional land disturbance may 

result offsite 
Effect on agricultural lands Potential loss of agricultural lands NA NA 
 Potential loss of agricultural productivity NA NA 
Regional economy Maintenance or improvement of the regional economy  Advantages 

 Establishment of an improved access will help support the success of the Hammond 
Reef Project (including attracting a qualified workforce), which is anticipated to be a 
significant contributor to the regional economy 

 Onsite accommodations has the potential to offer income opportunities to Aboriginal 
workers, who would not be able to support a secondary residence in a local 
community (too far to commute from existing residences to the mine) 

Disadvantages 
 There will be no direct taxation benefits to local communities, that could be 

associated with offsite accommodations, including purchase or rental of homes 

Advantages 
 Increased local population would result in a diversified economy, stimulate local 

markets (particularly for housing) and increased local incomes 
 Additional taxation income could be gained by the local communities 
Disadvantages 
 None apparent 

Effect on government services Maintenance or improvement of the capacity of existing health, 
education and family support, and other services 

Advantages 
 None apparent 
Disadvantages 
 Onsite workers could potentially strain municipal services, while not providing a 

taxation benefit in return 

Advantages 
 None apparent 
Disadvantages 
 An increased population could strain municipal services and infrastructure from 

rapid population growth 
 The influx of people from out of town could change the community character as well 

as causing increased traffic load through the community 
Effect on resource management objectives Consistency with established and planned resource management 

objectives 
Advantages 
 None apparent 
Disadvantages 
 None apparent 
 

Advantages 
 None apparent 
Disadvantages 
 None apparent 
 

Excessive waste materials Limiting the generation of unnecessary waste materials  Advantages 
 There may be some domestic waste benefits to proper handling and separation 

associated with bulk packages from an onsite accommodation and compared to 
individual residences in town apparent 

Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 No significant disadvantages 
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TABLE 4A: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR ALTERNATIVE METHOD 
Alternative 1: Dedicated onsite accommodations (see also Table 4B) Alternative 2: Use of existing offsite accommodations 

Effect on built heritage and cultural 
heritage landscapes 

Avoidance of damage to built heritage resources, or document 
heritage values if damaged, or relocation cannot reasonably be 
avoided 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effects on First Nation reserves and 
communities, and Métis 

Maintenance or improvement of First Nation reserve and community 
conditions (subject limitations of Company capacity and community 
members’ personal choice) 

Advantages 
 Enhanced employment opportunities once accommodations available 
 Potential for First Nations companies to bid on housekeeping, food provision and 

other services 
Disadvantages 
 None apparent 
 

Advantages 
 None apparent 
Disadvantages 
 Distance of the Aboriginal communities from the site is anticipated to restrictive to 

employment unless accommodations are available onsite, due to the need for two 
residences 

Effect on spiritual, ceremonial, and cultural 
heritage, and archaeological sites 

Avoidance of damage or disturbance to known spiritual, ceremonial, 
cultural heritage and archaeological sites; or implement other forms 
of protection/ preservation supported by local First Nations and 
Métis 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Effects on traditional land use Maintain access to traditional lands for current traditional land uses, 
except as otherwise agreed to with local First Nations and Métis 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effects on Aboriginal and Treaty Rights Avoid infringement of Aboriginal and Treaty Rights, except as 
otherwise agreed to with local First Nations and Métis 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Summary evaluation This alternative offers less potential economic benefits to local communities, but could 
offer greater opportunities to Aboriginal workers and companies. It also has the 
potential for significantly less traffic on the road and hence less potential for traffic-
related accidents.  
 

Use of existing offsite accommodations would confer benefits to the Town of Atikokan 
in terms of an increased population and associated business and service 
opportunities, but could also pose a challenge for it to maintain its current character. 
The increased volume of traffic travelling to site, particularly during the construction 
phase, could increase traffic-related incidents.  
 

 Summary rating Preferred Preferred  
AMENABILITY TO RECLAMATION   
Effect on public safety and security Avoidance of safety and security risks to the general public  Advantages 

 When the mining ceases, there will be substantially less traffic on the local roads 
associated with accommodations / shift commuting, thereby improving local safety 

Disadvantages 
 None apparent 

Advantages 
 When the mining ceases, there will be substantially less traffic on the local roads 

associated with worker commuting, even more so for this alternative due to daily 
commuting 

Disadvantages 
 None apparent  

 
Effect on environmental health and 
sustainability 

Attainment or maintenance of air quality point of impingement 
standards, or scientifically defensible alternatives 

NA  NA  

 Attainment or maintenance of water quality guidelines for the 
protection of aquatic life, or scientifically defensible alternatives 
 

NA  NA  

 Restoration of passive drainage systems NA  NA  
 Provision of habitats for vegetation and wildlife species, including 

SAR 
 

NA  NA  
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TABLE 4A: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR ALTERNATIVE METHOD 
Alternative 1: Dedicated onsite accommodations (see also Table 4B) Alternative 2: Use of existing offsite accommodations 

Effect on land use Provide opportunities for productive land uses following the 
completion of mining activities 

NA  NA  

 Provide for an aesthetically pleasing site NA  NA  
 Summary evaluation There is no material difference between the alternatives from the reclamation 

perspective, although the accommodations complex will require reclamation when no 
longer required. 

There is very little onsite reclamation associated with the alternative of workers 
commuting on a daily basis. 

 Summary rating Acceptable Preferred 
CONSIDERATION OF EFFECTS FROM CLIMATE CHANGE  
Effect from climate change Response to  severe weather effects Advantages 

 There would be a greater certainty of work availability associated with onsite 
accommodations 

Disadvantages 
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 More severe weather could affect daily commuting and worker availability  

 Response to changes in precipitation and temperature Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between alternatives) 

 Summary evaluation Onsite accommodations will result in less potential for worker delays associated with 
poor weather. 

Severe weather has the potential to temporarily disrupt worker availability; however 
contingencies are available. 

 Summary rating Preferred Acceptable 
COST EFFECTIVENESS    
Project financing Investor attractiveness or risk Advantages 

 None apparent 
Disadvantages 
 Construction of an onsite accommodations has increased direct capital and 

operating costs  

Advantages 
 The capital and operating costs are lower for offsite accommodations 
Disadvantages 
None apparent  

Return on investment Provides a competitive or acceptable return on investment Advantages 
 None apparent 
Disadvantages 
 Construction of an onsite accommodations has increased capital and operating 

costs, but is the costs are anticipated to be supportable by the project  

Advantages 
 The capital and operating costs are lower for offsite accommodations 
Disadvantages 
None apparent  

Financial risk Provides, or is associated with, a preferred, manageable or 
acceptable financial risk 

Advantages 
 An onsite accommodations camp is preferred from the risk financial risk perspective, 

as it provides a guaranteed supply at a known cost and has an advantage for 
attracting qualified labour (thereby reducing project / financial risk) 

Disadvantages 
 None apparent 

Advantages 
 Offsite accommodation is preferred by the Town of Atikokan and surrounding 

communities, thereby solidifying support for the project 
Disadvantages 
 There is currently insufficient housing available locally to support the construction 

and operation of the mine (approximately 100 unoccupied dwellings) 
Local Aboriginal communities are too far away to take advantage of their existing 
housing which could pose a challenge for gaining project support 

 Summary evaluation While having an onsite accommodation camp is the more costly alternative, it 
presents a greater certainty in supply, particularly critical during the construction stage 
to reduce schedule risk. 

Offsite accommodations using existing housing has economic advantages in terms of 
direct capital and operating costs, but could pose a challenge to the project in terms of 
attracting a qualified workforce, which could pose an overall project risk. 

 Summary rating Preferred Acceptable 

OVERALL SUMMARY RATING  PREFERRED ACCEPTABLE 
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TABLE 4B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION ONSITE 

ALTERNATIVE METHOD 
PERFORMANCE 
OBJECTIVE / CRITERIA 

INDICATOR Alternative 1: West shore  
of Sawbill Bay 

Alternative 2: West of Sawbill Bay (North 
of Access Road) 

Alternative 3: East of  
Sawbill Bay (Below TMF) 

Alternative 4: East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5: East of  
Sawbill Bay (West of TMF) 

COST EFFECTIVENESS       
Project financing Investor attractiveness or risk Advantages 

 Lowest cost alternative due to limited clearing 
requirement and use of existing infrastructure 

Disadvantages 
 None apparent  

 

Advantages 
 None apparent 
Disadvantages 
 High cost due to public road construction 

 
 

Advantages 
 None apparent 
Disadvantages 
 Very high potential cost due to extensive 

clearing and foundation improvement, 
longer pipeline and potential need to 
construct TMF dams to higher standard due 
to increased consequence classification 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 5 

Disadvantages 
 None apparent  
 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 4 

Disadvantages 
 None apparent  

 

Return on investment Provides a competitive or 
acceptable return on investment 

Advantages 
 Lowest cost alternative due to limited clearing 

requirement and use of existing infrastructure 
Disadvantages 
 None apparent  

 

Advantages 
 None apparent 
Disadvantages 
 High cost due to public road construction 

 
 

Advantages 
 None apparent 
Disadvantages 

Very high potential cost due to extensive 
clearing and foundation improvement, 
longer pipeline and potential need to 
construct TMF dams to higher standard due 
to increased consequence classification 
 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 5 

Disadvantages 
 None apparent  
 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 4 

Disadvantages 
 None apparent  

 

Financial risk Provides, or is associated with, a 
preferred, manageable or 
acceptable financial risk 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 Alternative poses an increased risk due to 

dam safety and foundation concerns 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

 Summary evaluation Lowest cost alternative with no increased 
financial risk. 
 

Highest cost alternative due to additional 
road construction. 
 

While having an onsite accommodation camp 
is the more costly alternative overall, this 
alternative poses an additional and 
unnecessary financial risk.  

Comparable costs with no increased 
financial risk. 

Comparable costs with no increased 
financial risk. 

 Summary rating Preferred Acceptable Unacceptable Preferred Preferred 
TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY 
AND RELIABILITY 

     

Available technology Used elsewhere in similar 
circumstances, and is predictably 
effective with contingencies if and 
as required 

Advantages 
 Terrain and location feasible 
 Remote mine sites commonly utilize onsite 

accommodations complexes and they are 
predictably effective with known challenges 

Disadvantages 
 None apparent  

 
 

Advantages 
 Terrain and location feasible 
 Remote mine sites commonly utilize onsite 

accommodations complexes and they are 
predictably effective with known challenges 

Disadvantages 
 None apparent  

 
 

Advantages 
 Terrain and location may pose engineering 

challenges 
 Extensive foundation improvement may be 

required 
 Remote mine sites commonly utilize onsite 

accommodations complexes and they are 
predictably effective with known challenges 

Disadvantages 
 Due to dam safety and poor foundations  

Advantages 
 Terrain and location feasible 
 Will likely require relocation of 

water intake 
 Remote mine sites commonly 

utilize onsite accommodations 
complexes and they are predictably 
effective with known challenges 

Disadvantages 
 None apparent  

 
 

Advantages 
 Terrain and location feasible 
 Remote mine sites commonly 

utilize onsite accommodations 
complexes and they are predictably 
effective with known challenges 

Disadvantages 
 None apparent  

 
 

 New technologies supported by 
pilot plant or strong theoretical 
investigations or testing, with 
contingencies if and as required 

NA NA NA NA NA 
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TABLE 4B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION ONSITE 

ALTERNATIVE METHOD 
PERFORMANCE 
OBJECTIVE / CRITERIA 

INDICATOR Alternative 1: West shore  
of Sawbill Bay 

Alternative 2: West of Sawbill Bay (North 
of Access Road) 

Alternative 3: East of  
Sawbill Bay (Below TMF) 

Alternative 4: East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5: East of  
Sawbill Bay (West of TMF) 

 Summary evaluation There are no technology limitations to either 
alternatives. 

There are no technology limitations to either 
alternatives. 

Dam safety and poor ground foundations pose 
a strong limitation. 

There are no technology limitations to 
either alternatives. 

There are no technology limitations to 
either alternatives. 

 Summary rating Preferred Preferred Unacceptable Preferred Preferred 
ABILITY TO SERVICE THE SITE EFFECTIVELY      
Service Provides a guaranteed supply to 

the site with manageable potential 
for supply disruption, and/or 
contingencies available 

Advantages 
 None apparent  
Disadvantages 
 None apparent  

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 Higher safety risks due to shared 

use of haul road (buses, deliveries, 
services, ambulance, etc.)  

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Accessibility Accessible land base or 
infrastructure needed to support 
component development and 
operation 

Advantages 
 None apparent  
Disadvantages 
 Construction within 120 m of shoreline (400 

foot non-discretionary buffer zone) not likely 
to be approved by regulators 

Advantages 
 There is sufficient and appropriate lands 

available for an accommodations camp  
Disadvantages 
 Additional road construction. 
 Potentially less acceptable to government 

and stakeholders due to close proximity to 
public road  

Advantages 
 There is sufficient and appropriate lands 

available for an accommodations camp  
Disadvantages 
 Locating camp beneath TMF dams poses 

health and safety concerns 

Advantages 
 There is sufficient and appropriate 

lands available for an 
accommodations camp  

Disadvantages 
 None apparent 

Advantages 
 There is sufficient and appropriate 

lands available for an 
accommodations camp  

Disadvantages 
 None apparent 

 Summary evaluation Locating within the non-discretionary buffer 
zone is not ideal. 

    

 Summary rating Acceptable Acceptable Unacceptable Acceptable Preferred 
EFFECTS TO THE NATURAL ENVIRONMENT      
Effect on air quality and 
climate 

Attainment or maintenance of air 
quality point of impingement 
standards, or scientifically 
defensible alternatives  

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Emission rates of GHGs Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Effects on fish and 
aquatic habitat 

Attainment or maintenance of 
water quality guidelines for the 
protection of aquatic life, or 
scientifically defensible alternatives 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

 Maintenance or provision of fish 
habitat 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 Possible water crossing associated with 

realignment of public road (off claim) 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 Possible water crossing associated 

site access road (on claim) 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

 Maintenance of water flows or 
conditions suitable for fish passage 

NA NA NA NA NA 

 Maintenance of groundwater flows, 
levels and quality 

NA NA NA NA NA 

Effect on wetlands Attainment or maintenance of 
water quality guidelines for the 
protection of aquatic life, or 
scientifically defensible alternatives 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 
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TABLE 4B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION ONSITE 

ALTERNATIVE METHOD 
PERFORMANCE 
OBJECTIVE / CRITERIA 

INDICATOR Alternative 1: West shore  
of Sawbill Bay 

Alternative 2: West of Sawbill Bay (North 
of Access Road) 

Alternative 3: East of  
Sawbill Bay (Below TMF) 

Alternative 4: East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5: East of  
Sawbill Bay (West of TMF) 

 Area, type and quality 
(functionality) of wetlands that 
would be displaced or altered 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 Wetland area in northwest corner of claim 

Advantages 
 None apparent  
Disadvantages 
 Entire area is low-lying wetland 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
None apparent 

 Maintenance of wetland 
connectivity 

NA NA NA NA NA 

Effect on terrestrial 
species and habitat 
(including birds and bird 
habitat) 

Area, type and quality 
(functionality) of terrestrial habitat 
that would be displaced or altered 

Advantages 
 Least amount of tree clearing required among 

alternatives because of existing exploration 
camp 

Disadvantages 
 None apparent 

Advantages 
 Limited additional disturbance associated 

with the accommodations complex  
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Clearing of entire area required; largest 

amount of overall disturbance for the 
alternatives 

Advantages 
 None apparent 
Disadvantages 
 Somewhat greater additional 

disturbance associated with the 
accommodations complex when 
compared to 2 and 5 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Potential for noise (or other harm 
and harassment) related 
disturbance 

Advantages 
 Potential for significantly less traffic on the 

road from worker commutes and associated 
decrease in noise and other traffic-related 
potential effects 

Disadvantages 
 Limited additional disturbance associated 

with the accommodations complex as 
compared to the overall operation 

Advantages 
 Potential for significantly less traffic on the 

road from worker commutes and 
associated decrease in noise and other 
traffic-related potential effects 

Disadvantages 
 Limited additional disturbance associated 

with the accommodations complex as 
compared to the overall operation 

Advantages 
 Potential for significantly less traffic on the 

road from worker commutes and associated 
decrease in noise and other traffic-related 
potential effects 

Disadvantages 
 Limited additional disturbance associated 

with the accommodations complex as 
compared to the overall operation 

Advantages 
 Potential for significantly less traffic 

on the road from worker commutes 
and associated decrease in noise 
and other traffic-related potential 
effects 

Disadvantages 
 Limited additional disturbance 

associated with the 
accommodations complex as 
compared to the overall operation 

Advantages 
 Potential for significantly less traffic 

on the road from worker commutes 
and associated decrease in noise 
and other traffic-related potential 
effects 

Disadvantages 
 Limited additional disturbance 

associated with the 
accommodations complex as 
compared to the overall operation 

 Maintenance or provision of plant 
dispersion and wildlife movement 
corridors 

NA NA NA NA NA 

Effect on Species at Risk 
(SAR) 

Sensitivity level of involved species 
(Endangered, Threatened, Special 
Concern) 
 

NA NA NA NA NA 

 Area, type and quality of SAR 
territories or habitat that would be 
displaced 
 

NA NA NA NA NA 

 Potential for noise (or other harm 
and harassment) related 
disturbance 
 

See noise aspects above See noise aspects above See noise aspects above See noise aspects above See noise aspects above 

 Maintenance or provision of wildlife 
movement corridors 
 

NA NA NA NA NA 
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TABLE 4B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION ONSITE 

ALTERNATIVE METHOD 
PERFORMANCE 
OBJECTIVE / CRITERIA 

INDICATOR Alternative 1: West shore  
of Sawbill Bay 

Alternative 2: West of Sawbill Bay (North 
of Access Road) 

Alternative 3: East of  
Sawbill Bay (Below TMF) 

Alternative 4: East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5: East of  
Sawbill Bay (West of TMF) 

Effect on significant 
earth or life science 
features, natural heritage 
features, and areas of 
natural and scientific 
interest 
 

Area, type and quality 
(functionality) of associated lands 
that would be displaced or altered 

NA NA NA NA NA 

 Summary evaluation There is no substantive difference amongst four 
of the alternatives from the natural environment 
perspective, although an onsite 
accommodations camp will allow reduce traffic-
related effects (noise, GHGs, wildlife 
encounters etc.) 
 

There is no substantive difference amongst 
four of the alternatives from the natural 
environment perspective, although an onsite 
accommodations camp will allow reduce 
traffic-related effects (noise, GHGs, wildlife 
encounters etc.) 

This alternative has the disadvantage of being 
a low-lying wetland as compared to the other 
alternatives. 

There is no substantive difference 
amongst four of the alternatives from 
the natural environment perspective, 
although an onsite accommodations 
camp will allow reduce traffic-related 
effects (noise, GHGs, wildlife 
encounters etc.) 
 
 

There is no substantive difference 
amongst four of the alternatives from 
the natural environment perspective, 
although an onsite accommodations 
camp will allow reduce traffic-related 
effects (noise, GHGs, wildlife 
encounters etc.) 

 Summary rating Preferred Preferred Unacceptable Preferred Preferred 
EFFECTS TO THE HUMAN ENVIRONMENT      
Effect on local residents Maintenance of property values Advantages 

 None apparent 
Disadvantages 
 None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference 

between alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference 

between alternatives) 
 Maintenance or improvement of 

income opportunities 
Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

 Maintenance or provision of local 
access 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 Higher safety risks due to shared 

use of haul road (buses, deliveries, 
services, ambulance, etc.) 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

 Attainment of noise by-law 
guidelines, and/or background 
noise levels if already above the 
guidelines 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 Increased potential for sleep 
disturbance of workers 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

 Non-interference with water well 
supply systems 

NA NA NA NA NA 
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TABLE 4B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION ONSITE 

ALTERNATIVE METHOD 
PERFORMANCE 
OBJECTIVE / CRITERIA 

INDICATOR Alternative 1: West shore  
of Sawbill Bay 

Alternative 2: West of Sawbill Bay (North 
of Access Road) 

Alternative 3: East of  
Sawbill Bay (Below TMF) 

Alternative 4: East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5: East of  
Sawbill Bay (West of TMF) 

 Potential for general disturbance 
and adverse effects on aesthetics 

Advantages 
 Potential for significantly less traffic on the 

road from worker commutes and associated 
decrease in noise and other traffic-related 
potential effects 

Disadvantages 
 Closest to Marmion shoreline 
 Some limited potential for increased wildlife 

disturbance / fishing effects due to presence 
of humans which will be controlled through 
onsite rules 

Advantages 
 Potential for significantly less traffic on the 

road from worker commutes and 
associated decrease in noise and other 
traffic-related potential effects 

 >120 m from Marmion shoreline 
Disadvantages 
 50 m from a public road 
 Some limited potential for increased wildlife 

disturbance / fishing effects due to 
presence of humans which will be 
controlled through onsite rules 

Advantages 
 Potential for significantly less traffic on the 

road from worker commutes and associated 
decrease in noise and other traffic-related 
potential effects 

 >120 m from Marmion shoreline 
Disadvantages 
 Some limited potential for increased wildlife 

disturbance / fishing effects due to presence 
of humans which will be controlled through 
onsite rules 

Advantages 
 Potential for significantly less traffic 

on the road from worker commutes 
and associated decrease in noise 
and other traffic-related potential 
effects 

 >120 m from Marmion shoreline 
Disadvantages 
 Some limited potential for increased 

wildlife disturbance / fishing effects 
due to presence of humans which 
will be controlled through onsite 
rules 

Advantages 
 Greatest distance from public road, 

TMF and Marmion shore 
Disadvantages 
 Some limited potential for increased 

wildlife disturbance / fishing effects 
due to presence of humans which 
will be controlled through onsite 
rules 

 Potential for adverse health and 
safety effects 

Advantages 
 Potential for significantly less traffic on the 

road and hence less potential for traffic-
related accidents 

Disadvantages 
 None apparent 

Advantages 
 Potential for significantly less traffic on the 

road and hence less potential for traffic-
related accidents 

Disadvantages 
 None apparent 

Advantages 
 Potential for significantly less traffic on the 

road and hence less potential for traffic-
related accidents 

Disadvantages 
 None apparent 

Advantages 
 Potential for significantly less traffic 

on the road and hence less 
potential for traffic-related accidents 

Disadvantages 
 Higher safety risks due to shared 

use of haul road (buses, deliveries, 
services, ambulance, etc.) 

Advantages 
 Potential for significantly less traffic 

on the road and hence less 
potential for traffic-related accidents 

Disadvantages 
 None apparent 

Effect on infrastructure Maintenance or provision of local 
and regional access 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 Requires a minor realignment of a public 

road 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

 Maintenance and reliability of 
power supply systems 

NA NA NA NA NA 

 Maintenance and reliability of 
pipeline systems 

NA NA NA NA NA 

Public health and safety Attainment or maintenance of air 
quality point of impingement 
standards, or scientifically 
defensible alternatives 

NA NA NA NA NA 

 Maintenance or attainment of the 
quality of drinking water supply 
systems 

NA NA NA NA NA 

 Managing the potential for adverse 
electromagnetic exposure 

NA NA NA NA NA 

 Maintaining safe road traffic 
conditions that are within the 
domain of Hammond Reef control 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 Higher safety risks due to shared 

use of haul road (buses, deliveries, 
services, ambulance, etc.) 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

 Maintenance or provision of health 
services 

NA NA NA NA NA 
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TABLE 4B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION ONSITE 

ALTERNATIVE METHOD 
PERFORMANCE 
OBJECTIVE / CRITERIA 

INDICATOR Alternative 1: West shore  
of Sawbill Bay 

Alternative 2: West of Sawbill Bay (North 
of Access Road) 

Alternative 3: East of  
Sawbill Bay (Below TMF) 

Alternative 4: East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5: East of  
Sawbill Bay (West of TMF) 

Effect on local 
businesses 

Maintenance or improvement of 
business opportunities  

NA NA NA NA NA 

Effect on tourism and 
recreation 
 

Maintenance or improvement of 
tourism and recreational 
opportunities  

Advantages 
 Potential for significantly less traffic on the 

road and hence less overall disturbance, 
including to recreational traffic 

Disadvantages 
 None apparent; as for all more remote mine 

locations, there would likely be camp rules 
and penalties regarding restriction on fishing 
and hunting and remaining onsite during shift 
rotation (ie. there will not be an increased 
harvest on the local lakes from workers on 
shift). Workers will be expected to leave the 
local area offshift. 

 Camp rules will also alleviate potential for 
local noise disturbance related to the camp 
operations; as workers will be on shift work, 
mine accommodations complexes tend to be 
relatively quiet 
 

Advantages 
 Potential for significantly less traffic on the 

road and hence less overall disturbance, 
including to recreational traffic 

Disadvantages 
 None apparent; as for all more remote 

mine locations, there would likely be camp 
rules and penalties regarding restriction on 
fishing and hunting and remaining onsite 
during shift rotation (ie. there will not be an 
increased harvest on the local lakes from 
workers on shift). Workers will be expected 
to leave the local area offshift. 

 Camp rules will also alleviate potential for 
local noise disturbance related to the camp 
operations; as workers will be on shift 
work, mine accommodations complexes 
tend to be relatively quiet 

Advantages 
 Potential for significantly less traffic on the 

road and hence less overall disturbance, 
including to recreational traffic 

Disadvantages 
 None apparent; as for all more remote mine 

locations, there would likely be camp rules 
and penalties regarding restriction on fishing 
and hunting and remaining onsite during 
shift rotation (ie. there will not be an 
increased harvest on the local lakes from 
workers on shift). Workers will be expected 
to leave the local area offshift. 

 Camp rules will also alleviate potential for 
local noise disturbance related to the camp 
operations; as workers will be on shift work, 
mine accommodations complexes tend to 
be relatively quiet 

Advantages 
 Potential for significantly less traffic 

on the road and hence less overall 
disturbance, including to 
recreational traffic 

Disadvantages 
 None apparent; as for all more 

remote mine locations, there would 
likely be camp rules and penalties 
regarding restriction on fishing and 
hunting and remaining onsite during 
shift rotation (ie. there will not be an 
increased harvest on the local lakes 
from workers on shift). Workers will 
be expected to leave the local area 
offshift. 

 Camp rules will also alleviate 
potential for local noise disturbance 
related to the camp operations; as 
workers will be on shift work, mine 
accommodations complexes tend 
to be relatively quiet 

Advantages 
 Potential for significantly less traffic 

on the road and hence less overall 
disturbance, including to 
recreational traffic 

Disadvantages 
 None apparent; as for all more 

remote mine locations, there would 
likely be camp rules and penalties 
regarding restriction on fishing and 
hunting and remaining onsite during 
shift rotation (ie. there will not be an 
increased harvest on the local lakes 
from workers on shift). Workers will 
be expected to leave the local area 
offshift. 

 Camp rules will also alleviate 
potential for local noise disturbance 
related to the camp operations; as 
workers will be on shift work, mine 
accommodations complexes tend 
to be relatively quiet 

 Potential for general disturbance 
and adverse effects on aesthetics 

Advantages 
 Potential for significantly less overall 

disturbance due to decreased traffic 
Disadvantages 
 Increased localized land disturbance 
 Care will be taken to ensure the structure is in 

keeping with the local area or visual 
screening may be applied 

 Close proximity to the lake shoreline provides 
a disadvantage  

Advantages 
 Potential for significantly less overall 

disturbance due to decreased traffic 
Disadvantages 
 Increased localized land disturbance 
 Care will be taken to ensure the structure 

is in keeping with the local area or visual 
screening may be applied 

Advantages 
 Potential for significantly less overall 

disturbance due to decreased traffic 
Disadvantages 
 Increased localized land disturbance 
 Care will need to be taken to ensure the 

structure is in keeping with the local area or 
visual screening may be applied 

Advantages 
 Potential for significantly less 

overall disturbance due to 
decreased traffic 

Disadvantages 
 Increased localized land 

disturbance 
 Care will be taken to ensure the 

structure is in keeping with the local 
area or visual screening may be 
applied 

Advantages 
 Potential for significantly less 

overall disturbance due to 
decreased traffic 

Disadvantages 
 Increased localized land 

disturbance 
 Care will be taken to ensure the 

structure is in keeping with the local 
area or visual screening may be 
applied 

Effect on agricultural 
lands 

Potential loss of agricultural lands NA NA NA NA NA 

 Potential loss of agricultural 
productivity 

NA NA NA NA NA 

Regional economy Maintenance or improvement of 
the regional economy  

NA NA NA NA NA 

Effect on government 
services 

Maintenance or improvement of 
the capacity of existing health, 
education and family support, and 
other services 

NA NA NA NA NA 
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TABLE 4B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION ONSITE 

ALTERNATIVE METHOD 
PERFORMANCE 
OBJECTIVE / CRITERIA 

INDICATOR Alternative 1: West shore  
of Sawbill Bay 

Alternative 2: West of Sawbill Bay (North 
of Access Road) 

Alternative 3: East of  
Sawbill Bay (Below TMF) 

Alternative 4: East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5: East of  
Sawbill Bay (West of TMF) 

Effect on resource 
management objectives 

Consistency with established and 
planned resource management 
objectives 

Advantages 
 None apparent 
Disadvantages 
 Alternative is located within the 120 m buffer 

zone 

Advantages 
 None apparent 
Disadvantages 
 None apparent 
 

Advantages 
 None apparent 
Disadvantages 
 None apparent 
 

Advantages 
 None apparent 
Disadvantages 
 None apparent 
 

Advantages 
 None apparent 
Disadvantages 
 None apparent 
 

Excessive waste 
materials 

Limiting the generation of 
unnecessary waste materials  

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference 

between alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference 

between alternatives) 
Effect on built heritage 
and cultural heritage 
landscapes 

Avoidance of damage to built 
heritage resources, or document 
heritage values if damaged, or 
relocation cannot reasonably be 
avoided 
 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effects on First Nation 
reserves and 
communities, and Métis 

Maintenance or improvement of 
First Nation reserve and 
community conditions (subject 
limitations of Company capacity 
and community members’ personal 
choice) 

Advantages 
 Enhanced employment opportunities once 

accommodations available 
 Potential for Aboriginal companies to bid on 

housekeeping, food provision and other 
services 

Disadvantages 
 None apparent 

Advantages 
 Enhanced employment opportunities once 

accommodations available 
 Potential for Aboriginal companies to bid 

on housekeeping, food provision and other 
services 

Disadvantages 
 None apparent 

Advantages 
 Enhanced employment opportunities once 

accommodations available 
 Potential for Aboriginal companies to bid on 

housekeeping, food provision and other 
services 

Disadvantages 
 None apparent 

Advantages 
 Enhanced employment 

opportunities once 
accommodations available 

 Potential for Aboriginal companies 
to bid on housekeeping, food 
provision and other services 

Disadvantages 
 None apparent 

 

Advantages 
 Enhanced employment 

opportunities once 
accommodations available 

 Potential for Aboriginal companies 
to bid on housekeeping, food 
provision and other services 

Disadvantages 
 None apparent 

Effect on spiritual, 
ceremonial, and cultural 
heritage, and 
archaeological sites 

Avoidance of damage or 
disturbance to known spiritual, 
ceremonial, cultural heritage and 
archaeological sites; or implement 
other forms of protection/ 
preservation supported by local 
First Nations and Métis 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Effects on traditional 
land use 

Maintain access to traditional lands 
for current traditional land uses, 
except as otherwise agreed to with 
local First Nations and Métis 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effects on Aboriginal and 
Treaty Rights 

Avoid infringement of Aboriginal 
and Treaty Rights, except as 
otherwise agreed to with local First 
Nations and Métis 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Summary evaluation No apparent differences between alternatives, 
except that this alternative does not comply 
with Provincial resource management 
objectives. 
 

No apparent differences between 
alternatives 2, 3 and 5. 

No apparent differences between alternatives 
2, 3 and 5. 

No significant differences between 
alternatives, although this alternative 
poses higher safety risks due to 
shared use of haul road. 

No apparent differences between 
alternatives 2, 3 and 5. 

 Summary rating Acceptable Preferred Preferred Acceptable Preferred 
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TABLE 4B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION ONSITE 

ALTERNATIVE METHOD 
PERFORMANCE 
OBJECTIVE / CRITERIA 

INDICATOR Alternative 1: West shore  
of Sawbill Bay 

Alternative 2: West of Sawbill Bay (North 
of Access Road) 

Alternative 3: East of  
Sawbill Bay (Below TMF) 

Alternative 4: East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5: East of  
Sawbill Bay (West of TMF) 

AMENABILITY TO RECLAMATION      
Effect on public safety 
and security 

Avoidance of safety and security 
risks to the general public  

Advantages 
 When the mining ceases, there will be 

substantially less traffic on the local roads 
associated with accommodations / shift 
commuting, thereby improving local safety 

 This alternative offers the best potential for 
future re-use due to proximity to the shoreline 

Disadvantages 
 None apparent 

Advantages 
 When the mining ceases, there will be 

substantially less traffic on the local roads 
associated with accommodations / shift 
commuting, thereby improving local safety 

 This alternative offers the potential for 
future re-use due to proximity to the 
shoreline 

Disadvantages 
 None apparent 

Advantages 
 When the mining ceases, there will be 

substantially less traffic on the local roads 
associated with accommodations / shift 
commuting, thereby improving local safety 

 This alternative offers the  potential for 
future re-use due to proximity to the 
shoreline 

Disadvantages 
 None apparent 

Advantages 
 When the mining ceases, there will 

be substantially less traffic on the 
local roads associated with 
accommodations / shift commuting, 
thereby improving local safety 

Disadvantages 
 This alternative offers the least 

potential for future re-use due to 
location 

 None apparent 

Advantages 
 When the mining ceases, there will 

be substantially less traffic on the 
local roads associated with 
accommodations / shift commuting, 
thereby improving local safety 

 This alternative offers the potential 
for future re-use due to proximity to 
the shoreline 

Disadvantages 
 None apparent 

Effect on environmental 
health and sustainability 

Attainment or maintenance of air 
quality point of impingement 
standards, or scientifically 
defensible alternatives 

NA  NA  NA  NA  NA  

 Attainment or maintenance of 
water quality guidelines for the 
protection of aquatic life, or 
scientifically defensible alternatives 
 

NA  NA  NA  NA  NA  

 Restoration of passive drainage 
systems 

NA  NA  NA  NA  NA  

 Provision of habitats for vegetation 
and wildlife species, including SAR 
 

NA  NA  NA  NA  NA  

Effect on land use Provide opportunities for 
productive land uses following the 
completion of mining activities 

NA  NA  NA  NA  NA  

 Provide for an aesthetically 
pleasing site 

NA  NA  NA  NA  NA  

 Summary evaluation There is no material difference between the 
alternatives from the reclamation perspective, 
although the accommodations complex is 
anticipated to require reclamation when no 
longer required. 

There is no material difference between the 
alternatives from the reclamation 
perspective, although the accommodations 
complex is anticipated to require reclamation 
when no longer required. 

There is no material difference between the 
alternatives from the reclamation perspective, 
although the accommodations complex is 
anticipated to require reclamation when no 
longer required. 

There is no material difference 
between the alternatives from the 
reclamation perspective, although the 
accommodations complex is 
anticipated to require reclamation 
when no longer required. This 
alternative is less amenable to future 
use. 

There is no material difference 
between the alternatives from the 
reclamation perspective, although the 
accommodations complex is 
anticipated to require reclamation 
when no longer required. 

 Summary rating Preferred Preferred Preferred Acceptable Preferred 
CONSIDERATION OF EFFECTS FROM CLIMATE CHANGE     
Effect from climate 
change 

Response to  severe weather 
effects 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference 

between alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference 

between alternatives) 
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TABLE 4B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION ONSITE 

ALTERNATIVE METHOD 
PERFORMANCE 
OBJECTIVE / CRITERIA 

INDICATOR Alternative 1: West shore  
of Sawbill Bay 

Alternative 2: West of Sawbill Bay (North 
of Access Road) 

Alternative 3: East of  
Sawbill Bay (Below TMF) 

Alternative 4: East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5: East of  
Sawbill Bay (West of TMF) 

 Response to changes in 
precipitation and temperature 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
None apparent (no difference between 

alternatives) 

Advantages 
 None apparent 
Disadvantages 
None apparent (no difference 

between alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference 

between alternatives) 
 Summary evaluation Onsite accommodations will result in less 

potential for worker delays associated with poor 
weather. 

Onsite accommodations will result in less 
potential for worker delays associated with 
poor weather. 

Onsite accommodations will result in less 
potential for worker delays associated with 
poor weather. 

Onsite accommodations will result in 
less potential for worker delays 
associated with poor weather. 

Onsite accommodations will result in 
less potential for worker delays 
associated with poor weather. 

 Summary rating Preferred Preferred Preferred Preferred Preferred 
COST EFFECTIVENESS       
Project financing Investor attractiveness or risk Advantages 

 Lowest cost alternative due to limited clearing 
requirement and use of existing infrastructure 

Disadvantages 
 None apparent  
 

Advantages 
 None apparent 
Disadvantages 
 High cost due to public road construction 

 
 

Advantages 
 None apparent 
Disadvantages 
 Very high potential cost due to extensive 

clearing and foundation improvement, 
longer pipeline and potential need to 
construct TMF dams to higher standard due 
to increased consequence classification 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 5 

Disadvantages 
 None apparent  
 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 4 

Disadvantages 
 None apparent  
 

Return on investment Provides a competitive or 
acceptable return on investment 

Advantages 
 Lowest cost alternative due to limited clearing 

requirement and use of existing infrastructure 
Disadvantages 
 None apparent  
 

Advantages 
 None apparent 
Disadvantages 
 High cost due to public road construction 

 
 

Advantages 
 None apparent 
Disadvantages 
 Very high potential cost due to extensive 

clearing and foundation improvement, 
longer pipeline and potential need to 
construct TMF dams to higher standard due 
to increased consequence classification 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 5 

Disadvantages 
 None apparent  
 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 4 

Disadvantages 
 None apparent  
 

Financial risk Provides, or is associated with, a 
preferred, manageable or 
acceptable financial risk 

Advantages 
 None apparent  
Disadvantages 
None apparent 

Advantages 
 None apparent  
Disadvantages 
None apparent 

Advantages 
 None apparent  
Disadvantages 
 Alternative poses an increased risk due to 

dam safety and foundation concerns 

Advantages 
 None apparent  
Disadvantages 
None apparent 

Advantages 
 None apparent  
Disadvantages 
None apparent 

 Summary evaluation Lowest cost alternative with no increased 
financial risk. 
 

Highest cost alternative due to additional 
road construction. 
 

While having an onsite accommodation camp 
is the more costly alternative overall, this 
alternative poses an additional and 
unnecessary financial risk.  

Comparable costs with no increased 
financial risk. 

Comparable costs with no increased 
financial risk. 

 Summary rating Preferred Acceptable Unacceptable Preferred Preferred 
COST EFFECTIVENESS       
Project financing Investor attractiveness or risk Advantages 

 Lowest cost alternative due to limited clearing 
requirement and use of existing infrastructure 

Disadvantages 
 None apparent  
 

Advantages 
 None apparent 
Disadvantages 
 High cost due to public road construction 

 
 

Advantages 
 None apparent 
Disadvantages 
 Very high potential cost due to extensive 

clearing and foundation improvement, 
longer pipeline and potential need to 
construct TMF dams to higher standard due 
to increased consequence classification 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 5 

Disadvantages 
 None apparent  
 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 4 

Disadvantages 
 None apparent  
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TABLE 4B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – WORKER ACCOMMODATION ONSITE 

ALTERNATIVE METHOD 
PERFORMANCE 
OBJECTIVE / CRITERIA 

INDICATOR Alternative 1: West shore  
of Sawbill Bay 

Alternative 2: West of Sawbill Bay (North 
of Access Road) 

Alternative 3: East of  
Sawbill Bay (Below TMF) 

Alternative 4: East of Sawbill Bay 
(Mine Site Access Road) 

Alternative 5: East of  
Sawbill Bay (West of TMF) 

Return on investment Provides a competitive or 
acceptable return on investment 

Advantages 
 Lowest cost alternative due to limited clearing 

requirement and use of existing infrastructure 
Disadvantages 
 None apparent  
 

Advantages 
 None apparent 
Disadvantages 
 High cost due to public road construction 

 
 

Advantages 
 None apparent 
Disadvantages 
 Very high potential cost due to extensive 

clearing and foundation improvement, 
longer pipeline and potential need to 
construct TMF dams to higher standard due 
to increased consequence classification 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 5 

Disadvantages 
 None apparent  
 

Advantages 
 Lower cost compared to 

Alternatives 2 and 3; comparable 
cost to 4 

Disadvantages 
 None apparent  
 

Financial risk Provides, or is associated with, a 
preferred, manageable or 
acceptable financial risk 

Advantages 
 None apparent  
Disadvantages 
None apparent 

Advantages 
 None apparent  
Disadvantages 
None apparent 

Advantages 
 None apparent  
Disadvantages 
 Alternative poses an increased risk due to 

dam safety and foundation concerns 

Advantages 
 None apparent  
Disadvantages 
None apparent 

Advantages 
 None apparent  
Disadvantages 
None apparent 

 Summary evaluation Lowest cost alternative with no increased 
financial risk. 
 

Highest cost alternative due to additional 
road construction. 
 

While having an onsite accommodation camp 
is the more costly alternative overall, this 
alternative poses an additional and 
unnecessary financial risk.  

Comparable costs with no increased 
financial risk. 

Comparable costs with no increased 
financial risk. 

 Summary rating Preferred Acceptable Unacceptable Preferred Preferred 

OVERALL SUMMARY RATING  ACCEPTABLE ACCEPTABLE UNACCEPTABLE ACCEPTABLE PREFERRED 

 
Note: reader should also refer to the Technical Memorandum: Assessment of Alternative Camp Locations, dated October 21, 2014 which provides considerably greater detail. 
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TABLE 5: ALTERNATIVE METHODS FOR OPERATION – WATER (EFFLUENT) DISCHARGE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Underwater pipeline with 
discharge to Lynxhead Narrows 

Alternative 2: Overland pipeline: 
discharge to Lynxhead Bay 

Alternative 3: Overland pipeline to northwest: 
discharge into central portion of Sawbill Bay 

Alternative 4: Overland pipeline to south: with 
discharge into south end of Sawbill Bay 

TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY    
Available technology Used elsewhere in similar 

circumstances, and is predictably 
effective with contingencies if and as 
required 

Advantages 
 Construction and operation are predicatively 

effective 
 Preliminary pipeline length of 4,730 m (1,980 

m above ground; 2,750 m under water) 
Disadvantages 
 Underwater pipelines are not as common to 

construct and operate as pipelines on surface 
 This alternative has the longest pipeline 

requirement and is more complicated to 
construct and maintain compared to the other 
options 

Advantages 
 Construction and operation are 

predicatively effective 
 Preliminary pipeline length of 3,780 m 

(1,980 m above ground; 1,800 m under 
water) 

Disadvantages 
 Freezing prevention measures are 

commonly used, but nonetheless pose 
an additional challenge to operate 

Advantages 
 Construction and operation are predicatively 

effective 
 Preliminary pipeline length of 550 m (420 m above 

ground; 130m  under water) 
Disadvantages 
 Maintenance of a high quality effluent given the 

limitations of the receiver, is anticipated to pose a 
greater challenge than the those for other 
alternatives where the challenges are simpler to 
manage 

 Sawbill Bay does not provide good mixing 
conditions and, during some periods of the year, 
accumulates water due to backflow into the bay 
resulting from water level management of Upper 
Marmion Reservoir 

 The water treatment technology required is 
available and understood 

Advantages 
 Construction and operation are predicatively 

effective 
 Preliminary pipeline length of 2,050 m (1,980 m 

above ground; 70 m under water) 
Disadvantages 
 Freezing prevention measures are commonly 

used, but nonetheless pose an additional 
challenge to operate 

 New technologies supported by pilot 
plant or strong theoretical investigations 
or testing, with contingencies if and as 
required 

NA NA NA NA 

 Summary evaluation There are no technology limitations to any of 
the alternatives, although Alternative 1 is more 
challenging as a result of the underwater 
construction. 

There are no technology limitations to any 
of the alternatives, although Alternative 2 
presents a greater challenge to operate in 
the winter. 

There are no technology limitations to any of the 
alternatives; however, this alternative may have the 
greatest challenge due to the direct relationship on 
the environmental quality. 

There are no technology limitations to any of the 
alternatives, although Alternative 2 presents a 
greater challenge to operate in the winter. 

 Summary rating Acceptable Preferred Acceptable Preferred 
ABILITY TO SERVICE THE SITE EFFECTIVELY     
Service Provides a guaranteed service to the 

site with manageable potential for 
service disruption, and/or contingencies 
available 

Advantages 
 None apparent 
 Pipeline length  
Disadvantages 
 None apparent 
 

Advantages 
 None apparent 
Disadvantages 
 None apparent assuming effective 

winter operations (otherwise an 
operational risk is introduced) 

Advantages 
 With the shortest pipeline, this alternative has 

advantages due to less potential for disruption of 
service 

Disadvantages 
 Greater potential for service disruption due to a 

need for consistent high quality effluent as a result 
of the lack of mixing available in the receiver 

Advantages 
 None apparent 
Disadvantages 
 None apparent assuming effective winter 

operations (otherwise an operational risk is 
introduced) 

Accessibility Accessible land base or infrastructure 
needed to support component 
development and operation 

Advantages 
 None apparent 
 No land access issues 
Disadvantages 
 Placement of an underwater pipeline into the 

Lynxhead Narrows poses a challenge with 
respect to accessibility, should maintenance 
be required 

Advantages 
 None apparent 
 No land access issues 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
 No land access issues 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
 No land access issues 
Disadvantages 
 None apparent 
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TABLE 5: ALTERNATIVE METHODS FOR OPERATION – WATER (EFFLUENT) DISCHARGE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Underwater pipeline with 
discharge to Lynxhead Narrows 

Alternative 2: Overland pipeline: 
discharge to Lynxhead Bay 

Alternative 3: Overland pipeline to northwest: 
discharge into central portion of Sawbill Bay 

Alternative 4: Overland pipeline to south: with 
discharge into south end of Sawbill Bay 

 Summary evaluation This alternative poses additional potential for a 
longer disruption of service (i.e. site shutdown) 
as a result of its location underwater (access for 
maintenance may not be available all times of 
the year). 

This alternative provides an effective 
service to the site, assuming that winter 
operations are effective. 

This alternative allows for the potential for a longer 
disruption of service (ie. site shutdown) as a result of 
a need for high effluent quality at all times, due to 
the potential lack of mixing available in the receiver.  

This alternative provides an effective service to 
the site, assuming that winter operations are 
effective. 

 Summary rating Unacceptable  Acceptable Unacceptable Acceptable  
EFFECTS TO THE NATURAL ENVIRONMENT     
Effect on air quality and climate Attainment or maintenance of air quality 

point of impingement standards, or 
scientifically defensible alternatives  

NA NA NA NA 

 Emission rates of GHGs NA NA NA NA 
Effects on fish and aquatic habitat Attainment or maintenance of water 

quality guidelines for the protection of 
aquatic life, or scientifically defensible 
alternatives 

Advantages 
 This alternative offers the best mixing 

potential of the four alternatives because of 
its positioning at the narrows 

Disadvantages 
 Greater inwater construction has the potential 

for localized effects 

Advantages 
 This location has the environmental 

benefits of mixing as the effluent is 
discharged into the main flow pathway of 
the Marmion Lake basin 

Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Poor mixing characteristics existing in Sawbill Bay 

due to low inflow volumes and back flooding of the 
bay from the main flow channel could cause the 
concentrations of some parameters in the bay to 
be similar to the discharge quality  

Advantages 
 This alternative offers reasonable mixing 

potential, taking advantage of some mixing by 
discharging closer to the main flow channel  

Disadvantages 
 None apparent 

 Maintenance or provision of fish habitat Advantages 
 None apparent 
Disadvantages 
 Greater requirement for inwater construction 
 Potential negative effect on walleye spawning 

grounds and accordingly, fisheries resources 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Poor mixing characteristics in the receiver result in 

the potential to affect local fish and particularly 
sensitive species  

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Maintenance of water flows or 
conditions suitable for fish passage 

NA NA NA NA 

 Maintenance of groundwater flows, 
levels and quality 

NA NA NA NA 

Effect on wetlands Attainment or maintenance of water 
quality guidelines for the protection of 
aquatic life, or scientifically defensible 
alternatives 

NA NA NA NA 

 Area, type and quality (functionality) of 
wetlands that would be displaced or 
altered 

NA NA NA NA 

 Maintenance of wetland connectivity NA NA NA NA 
Effect on terrestrial species and habitat 
(including birds and bird habitat) 

Area, type and quality (functionality) of 
terrestrial habitat that would be 
displaced or altered 

Advantages 
 None apparent (limited terrestrial habitat 

would be displaced or altered) 
Disadvantages 
 None apparent 

Advantages 
 None apparent (limited terrestrial habitat 

would be displaced or altered) 
Disadvantages 
 None apparent 

Advantages 
 None apparent (limited terrestrial habitat would be 

displaced or altered) 
Disadvantages 
 None apparent 

Advantages 
 None apparent (limited terrestrial habitat would 

be displaced or altered) 
Disadvantages 
 None apparent 
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TABLE 5: ALTERNATIVE METHODS FOR OPERATION – WATER (EFFLUENT) DISCHARGE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Underwater pipeline with 
discharge to Lynxhead Narrows 

Alternative 2: Overland pipeline: 
discharge to Lynxhead Bay 

Alternative 3: Overland pipeline to northwest: 
discharge into central portion of Sawbill Bay 

Alternative 4: Overland pipeline to south: with 
discharge into south end of Sawbill Bay 

 Potential for noise (or other harm and 
harassment) related disturbance 

Advantages 
 Impacts limited to construction window 
 No comparative differences between the 

alternatives 
Disadvantages 
 Potential for sound disturbances during 

construction  

Advantages 
 Impacts limited to construction window 
 No comparative differences between the 

alternatives 
Disadvantages 
 Potential for sound disturbances during 

construction  

Advantages 
 Impacts limited to construction window  
 No comparative differences between the 

alternatives 
Disadvantages 
 Potential for sound disturbances during 

construction  

Advantages 
 Impacts limited to construction window 
 No comparative differences between the 

alternatives 
Disadvantages 
 Potential for sound disturbances during 

construction  
 Maintenance or provision of plant 

dispersion and wildlife movement 
corridors 

Advantages 
 None apparent (limited terrestrial habitat 

would be displaced or altered) 
Disadvantages 
 Pipelines can pose a constraint to wildlife 

movement corridors, which can be mitigated, 
but is lesser for this option 

Advantages 
 None apparent (limited terrestrial habitat 

would be displaced or altered) 
Disadvantages 
 Pipelines can pose a constraint to 

wildlife movement corridors, which can 
be mitigated 

Advantages 
 None apparent (limited terrestrial habitat would be 

displaced or altered) 
Disadvantages 
 Pipelines can pose a constraint to wildlife 

movement corridors, which can be mitigated 

Advantages 
 None apparent (limited terrestrial habitat would 

be displaced or altered) 
Disadvantages 
 Pipelines can pose a constraint to wildlife 

movement corridors, which can be mitigated 

Effect on Species at Risk (SAR) Sensitivity level of involved species 
(Endangered, Threatened, Special 
Concern) 

NA NA NA NA 

 Area, type and quality of SAR territories 
or habitat that would be displaced 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

 Potential for noise (or other harm and 
harassment) related disturbance 

NA NA NA NA 

 Maintenance or provision of wildlife 
movement corridors 

NA NA NA NA 

Effect on significant earth or life science 
features, natural heritage features, and 
areas of natural and scientific interest 

Area, type and quality (functionality) of 
associated lands that would be 
displaced or altered 

NA NA NA NA 

 Summary evaluation Alternative 1 has the potential to disrupt walleye 
spawning habitat. Potential for terrestrial habitat 
effects are limited 
 

Alternative 2 does not disrupt walleye 
spawning habitat. Potential for terrestrial 
habitat effects are limited 
 

Alternative 3 has the potential for greater local water 
quality effects including effects on sensitive species, 
due to the lack of mixing in the receiving waterbody. 
Potential for terrestrial habitat effects are limited 
 

Alternative 4 presents a compromise from the 
environmental perspective, as it avoids walleye 
spawning habitat, and offers a receiver with 
greater mixing potential  
 

 Summary rating Unacceptable Acceptable Unacceptable Preferred 
EFFECTS TO THE HUMAN ENVIRONMENT     
Effect on local residents Maintenance of property values Advantages 

 There are no nearby properties that could 
potentially be affected by the pipeline or 
associated effluent 

Disadvantages 
 None apparent 

Advantages 
 There are no nearby properties that 

could potentially be affected by the 
pipeline or associated effluent 

Disadvantages 
 None apparent 

Advantages 
 There are no nearby properties that could 

potentially be affected by the pipeline or 
associated effluent 

Disadvantages 
 None apparent 

Advantages 
 There are no nearby properties that could 

potentially be affected by the pipeline or 
associated effluent 

Disadvantages 
 None apparent 

 Maintenance or improvement of income 
opportunities 

NA NA NA NA 

 Maintenance or provision of local 
access 

NA NA NA NA 
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TABLE 5: ALTERNATIVE METHODS FOR OPERATION – WATER (EFFLUENT) DISCHARGE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Underwater pipeline with 
discharge to Lynxhead Narrows 

Alternative 2: Overland pipeline: 
discharge to Lynxhead Bay 

Alternative 3: Overland pipeline to northwest: 
discharge into central portion of Sawbill Bay 

Alternative 4: Overland pipeline to south: with 
discharge into south end of Sawbill Bay 

 Attainment of noise by-law guidelines, 
and/or background noise levels if 
already above the guidelines 

NA NA NA NA 

 Non-interference with water well supply 
systems 

NA NA NA NA 

 Potential for general disturbance and 
adverse effects on aesthetics 

NA NA NA NA 

 Potential for adverse health and safety 
effects 

NA NA NA NA 

Effect on infrastructure Maintenance or provision of local and 
regional access 

NA NA NA NA 

 Maintenance and reliability of power 
supply systems 

NA NA NA NA 

 Maintenance and reliability of pipeline 
systems 

Advantages 
 None apparent 
Disadvantages 
 Underwater pipelines are not as easy to 

operate (including inspection) and maintain 
as pipelines on surface 

Advantages 
 Surface pipelines are more readily able 

to be inspected and maintained to 
ensure reliability 

Disadvantages 
 Freezing prevention measures are 

commonly used, but nonetheless pose 
an additional challenge to operate 

Advantages 
 Surface pipelines are more readily able to be 

inspected and maintained to ensure reliability 
Disadvantages 
 None apparent 

Advantages 
 Surface pipelines are more readily able to be 

inspected and maintained to ensure reliability 
Disadvantages 
 Freezing prevention measures are commonly 

used, but nonetheless pose an additional 
challenge to operate 

Public health and safety Attainment or maintenance of air quality 
point of impingement standards, or 
scientifically defensible alternatives 

NA NA NA NA 

 Maintenance or attainment of the quality 
of drinking water supply systems 

NA NA NA NA 

 Managing the potential for adverse 
electromagnetic exposure 

NA NA NA NA 

 Maintaining safe road traffic conditions 
that are within the domain of Hammond 
Reef control 

NA NA NA NA 

 Maintenance or provision of health 
services 

NA NA NA NA 

Effect on local businesses Maintenance or improvement of 
business opportunities  

NA NA NA NA 

Effect on tourism and recreation 
 

Maintenance or improvement of tourism 
and recreational opportunities  

Advantages 
 Located in a remote area and should not 

impact aesthetics 
Disadvantages 
 Potential negative effect on walleye spawning 

grounds  

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 

Advantages 
 None apparent 
Disadvantages 
 None apparent assuming water quality maintained 
 Poor mixing characteristics in the receiver result in 

the potential to affect local fishing otherwise  

Advantages 
 None apparent 
Disadvantages 
 None apparent assuming water quality 

maintained  

 Potential for general disturbance and 
adverse effects on aesthetics 

NA NA NA NA 

Effect on agricultural lands Potential loss of agricultural lands NA NA NA NA 
 Potential loss of agricultural productivity NA NA NA NA 
Regional economy Maintenance or improvement of the 

regional economy  
NA NA NA NA 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



 
 
 
 
 
  

Page 36 of 70 
 

TABLE 5: ALTERNATIVE METHODS FOR OPERATION – WATER (EFFLUENT) DISCHARGE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Underwater pipeline with 
discharge to Lynxhead Narrows 

Alternative 2: Overland pipeline: 
discharge to Lynxhead Bay 

Alternative 3: Overland pipeline to northwest: 
discharge into central portion of Sawbill Bay 

Alternative 4: Overland pipeline to south: with 
discharge into south end of Sawbill Bay 

Effect on government services Maintenance or improvement of the 
capacity of existing health, education 
and family support, and other services 

NA NA NA NA 

Effect on resource management 
objectives 

Consistency with established and 
planned resource management 
objectives 

Advantages 
 None apparent 
Disadvantages 
 Potential negative effect on walleye spawning 

grounds and accordingly, fisheries resources 

Advantages 
 None apparent 
Disadvantages 
 None apparent 
 

Advantages 
 None apparent 
Disadvantages 
 Poor mixing characteristics in the receiver result in 

the potential to affect local fishing  

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Excessive waste materials Limiting the generation of unnecessary 
waste materials  

NA NA NA NA 

Effect on built heritage and cultural 
heritage landscapes 

Avoidance of damage to built heritage 
resources, or document heritage values 
if damaged, or relocation cannot 
reasonably be avoided 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effects on First Nation reserves and 
communities, and Métis 

Maintenance or improvement of First 
Nation reserve and community 
conditions (subject limitations of 
Company capacity and community 
members’ personal choice) 

NA NA NA NA 

Effect on spiritual, ceremonial, and 
cultural heritage, and archaeological sites 

Avoidance of damage or disturbance to 
known spiritual, ceremonial, cultural 
heritage and archaeological sites; or 
implement other forms of protection/ 
preservation supported by local First 
Nations and Métis 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Effects on traditional land use Maintain access to traditional lands for 
current traditional land uses, except as 
otherwise agreed to with local First 
Nations and Métis 

Advantages 
 None apparent 
Disadvantages 
 Potential negative effect on walleye spawning 

grounds 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 

Advantages 
 None apparent 
Disadvantages 
 None apparent assuming water quality maintained 

Advantages 
 None apparent 
Disadvantages 
 None apparent assuming water quality 

maintained 
Effects on Aboriginal and Treaty Rights Avoid infringement of Aboriginal and 

Treaty Rights, except as otherwise 
agreed to with local First Nations and 
Métis 

NA NA NA NA 

 Summary evaluation Alternative 1 has the potential to disrupt walleye 
spawning habitat and would be more 
challenging to operate.  
 

Alternative 2 like Alternative 4 represents 
a compromise, although less operable.  
 

Alternative 3 has the potential for greater local water 
quality effects including effects on sensitive species, 
due to the lack of mixing in the receiving waterbody.  
 

Alternative 4 presents a compromise from the 
human environment perspective, as it avoids 
walleye spawning habitat, and offers a receiver 
with greater mixing potential and is considered the 
most operable. 

 Summary rating Acceptable Preferred Acceptable Preferred 
AMENABILITY TO RECLAMATION     
Effect on public safety and security Avoidance of safety and security risks to 

the general public  
NA  NA  NA  NA  

Effect on environmental health and 
sustainability 

Attainment or maintenance of air quality 
point of impingement standards, or 
scientifically defensible alternatives 

NA  NA  NA  NA  
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TABLE 5: ALTERNATIVE METHODS FOR OPERATION – WATER (EFFLUENT) DISCHARGE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Underwater pipeline with 
discharge to Lynxhead Narrows 

Alternative 2: Overland pipeline: 
discharge to Lynxhead Bay 

Alternative 3: Overland pipeline to northwest: 
discharge into central portion of Sawbill Bay 

Alternative 4: Overland pipeline to south: with 
discharge into south end of Sawbill Bay 

 Attainment or maintenance of water 
quality guidelines for the protection of 
aquatic life, or scientifically defensible 
alternatives 

NA  NA  NA  NA  

 Restoration of passive drainage 
systems 

NA  NA  NA  NA  

 Provision of habitats for vegetation and 
wildlife species, including SAR 

NA  NA  NA  NA  

Effect on land use Provide opportunities for productive 
land uses following the completion of 
mining activities 

NA  NA  NA  NA  

 Provide for an aesthetically pleasing site NA NA  NA  NA  
 Summary evaluation There is no material difference between the 

alternatives from the reclamation perspective, 
although the underwater pipeline will require 
additional effort to remove. 

There is no material difference between 
the alternatives from the reclamation 
perspective. 

There is no material difference between the 
alternatives from the reclamation perspective. 

There is no material difference between the 
alternatives from the reclamation perspective. 

 Summary rating Preferred Preferred Preferred Preferred 
CONSIDERATION OF EFFECTS FROM CLIMATE CHANGE    
Effect from climate change Response to  severe weather effects NA NA NA NA 
 Response to changes in precipitation 

and temperature 
Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 This alternative has the potential to be more 

affected by decreases to precipitation and 
increased to temperature as it will affect the 
receiving waterbody mixing characteristics  

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Summary evaluation Alternatives 1, 2 and 4 are comparable with no 
appreciable differences. 

Alternatives 1, 2 and 4 are comparable 
with no appreciable differences. 

As a result of the lack of sufficient mixing in the 
receiving waterbody, climate changes that reduce 
the available mixing even further, could present a 
challenge to operations (and potentially requiring 
movement of the effluent discharge location to 
another receiver) 

Alternatives 1, 2 and 4 are comparable with no 
appreciable differences. 

 Summary rating Preferred Preferred Acceptable Preferred 
COST EFFECTIVENESS      
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TABLE 5: ALTERNATIVE METHODS FOR OPERATION – WATER (EFFLUENT) DISCHARGE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Underwater pipeline with 
discharge to Lynxhead Narrows 

Alternative 2: Overland pipeline: 
discharge to Lynxhead Bay 

Alternative 3: Overland pipeline to northwest: 
discharge into central portion of Sawbill Bay 

Alternative 4: Overland pipeline to south: with 
discharge into south end of Sawbill Bay 

Project financing Investor attractiveness or risk Advantages 
 None apparent 
Disadvantages 
 This alternative has the longest route, 

incurring the greatest capital and 
maintenance costs 

 As this route includes an underwater portion 
(with greater construction complexity), it may 
be less attractive to investors 

 This alternative is also less attractive to 
investors as it discharges into a known 
walleye spawning area, which may be an 
approvals risk 

  

Advantages 
 None apparent 
Disadvantages 
 This alternative has the second longest 

route, incurring the higher capital and 
maintenance costs, and will require 
freeze protection measures 

 

Advantages 
 Shortest routing available which presents capital 

and operating cost benefits 
Disadvantages 
A more rigorous effluent treatment system would be 
required for this option at additional cost because of 
reduced mixing potentials compared with other 
alternatives  

Advantages 
 Along with Alternative 3, this is a lower cost 

alternative 
Disadvantages 
Freezing protection measures are required 
(increased maintenance costs) 

Return on investment Provides a competitive or acceptable 
return on investment 

Advantages 
 None apparent 
Disadvantages 
 This alternative cannot be supported by the 

project economically 

Advantages 
 This alternative is economically feasible 
Disadvantages 
 More costly compared with discharge to 

Sawbill Bay alternatives  

Advantages 
 Shortest routing available which is preferred from 

the capital and operating costs 
Disadvantages 
 None apparent  

Advantages 
 This alternative is economically feasible 
Disadvantages 
 More costly compared with discharge to central 

part of Sawbill Bay 
Financial risk Provides, or is associated with, a 

preferred, manageable or acceptable 
financial risk 

Advantages 
 This alternative offers the best mixing 

potential of the four alternatives because of 
its positioning at the narrows 

Disadvantages 
 An underwater pipeline is required which 

poses greater complexity and risk for 
construction and operation 

 Questionable whether this alternative could 
be approved, as it discharges into a known 
walleye spawning area  

 

Advantages 
 None apparent 
Disadvantages 
 None apparent 
 

Advantages 
 None apparent 
Disadvantages 
Alternative does not offer sufficient mixing, and even 
with a more rigorous effluent treatment system it 
may be challenging to obtain environmental permits  

Advantages 
 None apparent 
Disadvantages 
None apparent 

 Summary evaluation Alternative 1 is the highest cost alternative 
along with Alternative 2 and poses an 
additional approvals risk, as it discharges into a 
known walleye spawning area 
 

Alternative 2 is the highest cost alternative 
along with Alternative 1  

Alternative 3 has the principal advantages of lowest 
cost, but the need for an enhanced treatment 
system poses due to reduced mixing ability in the 
waterbody, poses a risk 

Alternative 4 is attractive as a compromise on 
cost, and is a lower risk alternative from the 
approvals perspective 
 

 Summary rating Unacceptable Unacceptable Acceptable Preferred 

OVERALL SUMMARY RATING  UNACCEPTABLE UNACCEPTABLE UNACCEPTABLE PREFERRED 
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TABLE 6: ALTERNATIVE METHODS FOR CLOSURE – OPEN PIT 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Passive backflooding* Alternative 2: Active / accelerate flooding of pits Alternative 3: Backfilling of pits 
TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY   
Available technology Used elsewhere in similar circumstances, and is predictably 

effective with contingencies if and as required 
Advantages 
 Standard technology with predictable success  
Disadvantages 
 None apparent 

Advantages 
 Standard technology with predictable success  
Disadvantages 
 None apparent 

Advantages 
 Standard technology with predictable success  
Disadvantages 
 None apparent 

 New technologies supported by pilot plant or strong 
theoretical investigations or testing, with contingencies if 
and as required 

NA NA NA 

 Summary evaluation Natural flooding of open pits with diversion / temporary holding 
of site waters, is common practice in the industry 

Enhanced flooding of open pits is common practice in the 
industry 

Backfilling of open pits is standard technology with no 
undue risks  
 

 Summary rating Preferred Preferred Preferred 
ABILITY TO SERVICE THE SITE EFFECTIVELY    
Service Provides a guaranteed supply to the site with manageable 

potential for supply disruption, and/or contingencies 
available 

NA NA NA 

Accessibility Accessible land base or infrastructure needed to support 
component development and operation 

NA NA NA 

 Summary evaluation NA NA NA 
 Summary rating NA NA NA 
EFFECTS TO THE NATURAL ENVIRONMENT    
Effect on air quality and climate Attainment or maintenance of air quality point of 

impingement standards, or scientifically defensible 
alternatives  

NA NA NA 

 Emission rates of GHGs NA NA NA 
Effects on fish and aquatic 
habitat 

Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

Advantages 
 Allowing the open pit to flood more slowly means that any 

problematic site effluents identified during closure, could be 
directed to the open pit for further treatment prior to release 

 Flooding the pit slowly will help ensure stratification forms in 
the pit lake, which is beneficial to surficial lake water quality  

Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Active pumping would induce greater mixing within the open 

pits potentially inhibiting stratification, which is beneficial to 
surficial lake water quality 

 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Maintenance or provision of fish habitat Advantages 
 None apparent; no fish habitat planned or anticipated to be 

affected 
Disadvantages 
 None apparent  

Advantages 
 None apparent; no fish habitat planned or anticipated to be 

affected 
Disadvantages 
 None apparent  

Advantages 
 None apparent; no fish habitat planned or anticipated to 

be affected 
Disadvantages 
 None apparent 

 Maintenance of water flows or conditions suitable for fish 
passage 

NA NA NA 

 Maintenance of groundwater flows, levels and quality NA NA NA 
Effect on wetlands Attainment or maintenance of water quality guidelines for 

the protection of aquatic life, or scientifically defensible 
alternatives 

NA NA NA 

 Area, type and quality (functionality) of wetlands that would 
be displaced or altered 

NA NA NA 

 Maintenance of wetland connectivity NA NA NA 
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TABLE 6: ALTERNATIVE METHODS FOR CLOSURE – OPEN PIT 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Passive backflooding* Alternative 2: Active / accelerate flooding of pits Alternative 3: Backfilling of pits 
Effect on terrestrial species and 
habitat (including birds and bird 
habitat) 

Area, type and quality (functionality) of terrestrial habitat that 
would be displaced or altered 

Advantages 
 None apparent 
Disadvantages 
 Alternative does not generate terrestrial habitat at closure 

Advantages 
 None apparent 
Disadvantages 
 Alternative does not generate terrestrial habitat at closure  

Advantages 
 Backfilling the open pit with mine rock and overburden 

would allow terrestrial habitats suitable for wildlife to be 
redeveloped within the open pit area, if completely filled 

Disadvantages 
 None apparent 

 Potential for noise (or other harm and harassment) related 
disturbance 

Advantages 
 None apparent 
Disadvantages 
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 There will be long term noise and related disturbance 

associated with the large volume of rock requiring 
transport and dumping 

 Maintenance or provision of plant dispersion and wildlife 
movement corridors 

NA NA NA 

Effect on Species at Risk (SAR) Sensitivity level of involved species (Endangered, 
Threatened, Special Concern) 

NA NA NA 

 Area, type and quality of SAR territories or habitat that 
would be displaced 

NA NA NA 

 Potential for noise (or other harm and harassment) related 
disturbance 

NA NA NA 

 Maintenance or provision of wildlife movement corridors NA NA NA 
Effect on significant earth or life 
science features, natural 
heritage features, and areas of 
natural and scientific interest 

Area, type and quality (functionality) of associated lands that 
would be displaced or altered 

NA NA NA 

 Summary evaluation Allowing the pit to flood more slowly would provide for longer 
term effluent containment without release. Of greater 
advantage, flooding the pit slowly will help ensure stratification 
forms in the pit lake, which is beneficial to surficial lake water 
quality  

Active pumping would induce greater mixing within the open 
pits. This could potentially inhibit stratification, which is 
beneficial to pit lake water quality 
 

Backfilling the pit could allow for the re-establishment of 
terrestrial habitats to support wildlife, but could have noise-
related effects. 

 Summary rating Preferred Acceptable Acceptable 
EFFECTS TO THE HUMAN ENVIRONMENT    
Effect on local residents Maintenance of property values NA NA NA 
 Maintenance or improvement of income opportunities NA NA NA 
 Maintenance or provision of local access NA NA NA 
 Attainment of noise by-law guidelines, and/or background 

noise levels if already above the guidelines 
NA NA NA 

 Non-interference with water well supply systems NA NA NA 
 Potential for general disturbance and adverse effects on 

aesthetics 
NA NA NA 

 Potential for adverse health and safety effects NA NA NA 
Effect on infrastructure Maintenance or provision of local and regional access NA NA NA 
 Maintenance and reliability of power supply systems NA NA NA 
 Maintenance and reliability of pipeline systems NA NA NA 
Public health and safety Attainment or maintenance of air quality point of 

impingement standards, or scientifically defensible 
alternatives 

NA NA NA 
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TABLE 6: ALTERNATIVE METHODS FOR CLOSURE – OPEN PIT 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Passive backflooding* Alternative 2: Active / accelerate flooding of pits Alternative 3: Backfilling of pits 
 Maintenance or attainment of the quality of drinking water 

supply systems 
NA NA NA 

 Managing the potential for adverse electromagnetic 
exposure 

NA NA NA 

 Maintaining safe road traffic conditions that are within the 
domain of Hammond Reef control 

NA NA NA 

 Maintenance or provision of health services NA NA NA 
Effect on local businesses Maintenance or improvement of business opportunities  NA NA NA 
Effect on tourism and recreation Maintenance or improvement of tourism and recreational 

opportunities  
NA NA NA 

 Potential for general disturbance and adverse effects on 
aesthetics 

NA NA NA 

Effect on agricultural lands Potential loss of agricultural lands NA NA NA 
 Potential loss of agricultural productivity NA NA NA 
Regional economy Maintenance or improvement of the regional economy  NA NA NA 
Effect on government services Maintenance or improvement of the capacity of existing 

health, education and family support, and other services 
NA NA NA 

Effect on resource management 
objectives 

Consistency with established and planned resource 
management objectives 

Advantages 
 Closure plans will be consistent with agreed-upon land use 

plan objectives; all alternatives assessed should be 
considered acceptable 

Disadvantages 
 None apparent 

 

Advantages 
 Closure plans will be consistent with agreed-upon land use 

plan objectives; all alternatives assessed should be 
considered acceptable 

Disadvantages 
 None apparent 

Advantages 
 Closure plans will be consistent with agreed-upon land 

use plan objectives; all alternatives assessed should be 
considered acceptable 

Disadvantages 
 None apparent 

Excessive waste materials Limiting the generation of unnecessary waste materials  NA NA NA 
Effect on built heritage and 
cultural heritage landscapes 

Avoidance of damage to built heritage resources, or 
document heritage values if damaged, or relocation cannot 
reasonably be avoided 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effects on First Nation reserves 
and communities, and Métis 

Maintenance or improvement of First Nation reserve and 
community conditions (subject limitations of Company 
capacity and community members’ personal choice) 

Advantages 
 None apparent 
Disadvantages 
 None apparent 
  

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effect on spiritual, ceremonial, 
and cultural heritage, and 
archaeological sites 

Avoidance of damage or disturbance to known spiritual, 
ceremonial, cultural heritage and archaeological sites; or 
implement other forms of protection/ preservation supported 
by local First Nations and Métis 

NA NA NA 

 Effects on traditional land use Maintain access to traditional lands for current traditional 
land uses, except as otherwise agreed to with local First 
Nations and Métis 

NA NA NA 

Effects on Aboriginal and Treaty 
Rights 

Avoid infringement of Aboriginal and Treaty Rights, except 
as otherwise agreed to with local First Nations and Métis 

NA NA NA 

 Summary evaluation Closure plans will be consistent with agreed-upon land use 
plan objectives; no apparent advantages or disadvantages for 
the assessed alternatives 
 

Closure plans will be consistent with agreed-upon land use 
plan objectives; no apparent advantages or disadvantages for 
the assessed alternatives 

Closure plans will be consistent with agreed-upon land use 
plan objectives; no apparent advantages or disadvantages 
for the assessed alternatives 

 Summary rating Preferred Preferred Preferred 
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TABLE 6: ALTERNATIVE METHODS FOR CLOSURE – OPEN PIT 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Passive backflooding* Alternative 2: Active / accelerate flooding of pits Alternative 3: Backfilling of pits 
AMENABILITY TO RECLAMATION    
Effect on public safety and 
security 

Avoidance of safety and security risks to the general public  Advantages 
 None apparent 
Disadvantages 
 Open pit would have to be fenced, bermed, or otherwise 

protected against inadvertent public access for upwards of 
80 years and potentially beyond, depending on flood level 
and pit wall heights / stability 

Advantages 
 The need for long term fencing or other access protection is 

greatly diminished compared with the natural flooding 
alternative 

Disadvantages 
 Fencing or other access protection still required until the pit 

is flooded and potentially beyond depending on flood level 
and pit wall heights / stability 

Advantages 
 Provides the best alternative for inadvertent access 

protection, as the open pit can be filled within a period of 
less than 20 years or so 

Disadvantages 
 None apparent 

Effect on environmental health 
and sustainability 

Attainment or maintenance of air quality point of 
impingement standards, or scientifically defensible 
alternatives 

NA NA NA 

 Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

Advantages 
 Allowing the open pit to flood more slowly allows problematic 

site effluents identified during closure if any, to be held in the 
open pit for a long period of time and for further treatment 
prior to release if needed 

 Flooding the pit more slowly will help ensure stratification 
forms in the pit lake, which is beneficial to surficial lake 
water quality  

Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Active pumping would induce greater mixing within the open 

pits, potentially inhibiting stratification, which is beneficial to 
surficial pit lake water quality 

Advantages 
 None apparent 
Disadvantages 
 If the pits are allowed to flood, the potential for using the 

pit to ameliorate poorer site water quality if any, is lost 
sooner 

 Restoration of passive drainage systems NA NA NA 
 Provision of habitats for vegetation and wildlife species, 

including SAR 
Advantages 
 None apparent 
Disadvantages 
 Alternative does not generate terrestrial habitat at closure 

Advantages 
 None apparent 
Disadvantages 
 Alternative does not generate terrestrial habitat at closure 

Advantages 
 Backfilling the pit would allow for the re-establishment of 

terrestrial habitats to support wildlife, and potentially for 
SAR. 

Disadvantages 
 None apparent 

Effect on land use Provide opportunities for productive land uses following the 
completion of mining activities 

Advantages 
 None apparent; alternatives are equivalent 
Disadvantages 
 None apparent 

Advantages 
 None apparent; alternatives are equivalent 
Disadvantages 
 None apparent 

Advantages 
 None apparent; alternatives are equivalent 
Disadvantages 
 None apparent 

 Provide for an aesthetically pleasing site Advantages 
 None apparent 
Disadvantages 
 Requires a longer period to flood and greater potential visual 

effects from the Upper Marmion Reservoir, which could be 
reduced by planting of trees etc. if needed 

Advantages 
 None apparent 
Disadvantages 
 Requires a shorter period to flood and greater potential 

visual effects from the Upper Marmion Reservoir, which 
could be reduced by planting of trees etc. if needed 

Advantages 
 Would allow a better blending in of the pit with the 

terrestrial landscape 
Disadvantages 
 None apparent 

 Summary evaluation Allowing the pit to flood more slowly would provide for longer 
term effluent containment without release. Of greater 
advantage, flooding the pit slowly will help ensure stratification 
forms in the pit lake, which is beneficial to surficial lake water 
quality. 

Active pumping would induce greater mixing within the open 
pits, potentially inhibiting stratification which is beneficial to 
surficial lake water quality 
 

Backfilling the pit would allow for the re-establishment of 
terrestrial habitats to support wildlife and better for short and 
long term site safety. 

 Summary rating Preferred Acceptable provided that water quality can be guaranteed Preferred 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



 
 
 
 
 
  

Page 43 of 70 
 

TABLE 6: ALTERNATIVE METHODS FOR CLOSURE – OPEN PIT 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Passive backflooding* Alternative 2: Active / accelerate flooding of pits Alternative 3: Backfilling of pits 
CONSIDERATION OF EFFECTS FROM CLIMATE CHANGE    
Effect from climate change Response to  severe weather effects Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Response to changes in precipitation and temperature Advantages 
 None apparent 
Disadvantages 
 There is the potential that climate change could affect the 

rate of flooding (either faster or slower), given the extended 
period of flooding 

Advantages 
 None apparent 
Disadvantages 
 There is the potential that climate change could affect the 

rate of flooding, although it is less likely given the shorter 
period of flooding 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Summary evaluation There are no material effects of climate change on the passive 
flooding, open pit closure alternatives. 

There are no apparent effects of climate change on this 
closure approach alternatives. 

There are no apparent effects of climate change on the 
backfilling alternative approach to pit closure. 

 Summary rating Preferred Preferred Preferred 
COST EFFECTIVENESS     
Project financing Investor attractiveness or risk Advantages 

 Pit can be flooded passively for a small direct cost 
associated with diverting individual site discharge streams 

Disadvantages 
 Complete natural flooding on its own for the West Pit would 

take an estimated approximately 78 years (longer without 
site water diversion, not proposed – see Table 11); the site 
would be required to be managed for safety reasons until 
both pits are completely flooded 

 Fencing, berming or other safety protection would be 
required, and need to be maintained until the pits are fully 
flooded 

 

Advantages 
 Accelerated flooding could occur by actively pumping water 

from the Upper Marmion Reservoir into the open pits, in as 
little as 5 to 10 years 

 Pit flooding can be achieved at reasonable costs, which 
would include operation of a pumping station and piping, 
depending on the rate of flooding required 

Disadvantages 
 Fencing, berming or other safety protection would be 

required, and need to be maintained until the pits are fully 
flooded 

 Actively pumping water from the Upper Marmion Reservoir 
would impact the management of the reservoir system; and 
could affect the generation of hydropower depending on the 
rate of water withdrawal 

Advantages 
 Period of ongoing maintenance could be reduced, 

depending on the rate of backfilling that is practical 
(arguably <20 years) 

Disadvantages 
 Approximately 215 Mt of material would need to be placed 

in the pit; the backfilling cost would be in the order of $1 
Billion  

 

Return on investment Provides a competitive or acceptable return on investment Advantages 
 None apparent 
Disadvantages 
 Protracted flooding of the open pit would require longer site 

management 

Advantages 
 Flooding the open pit in as little time as reasonably 

practicable would reduce long term site management costs 
Disadvantages 
 None apparent 

Advantages 
 Backfilling the open pit in as little time as reasonably 

practicable would reduce long term site management 
costs 

Disadvantages 
 The approximate $1 Billion cost for backfilling with rock is 

prohibitive and cannot be supported by the Hammond 
Reef Project (Note backfilling with tailings is considered in 
Table 8) 

Financial risk Provides, or is associated with, a preferred, manageable or 
acceptable financial risk 

Not applicable (NA) NA NA 

 Summary evaluation Passive flooding of the open pit (with diversion of site waters) 
would extend long term site management costs but would be 
less than without diversion of site waters (see Table 11) 

Enhanced flooding of the open pit in as little time as 
reasonably practicable would reduce long term site 
management costs, but would have associated pumping and 
infrastructure costs 

The approximate $1 Billion cost to backfill the open pit by 
conventional means cannot be supported by the Project 

 Summary rating Preferred Acceptable Unacceptable 
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TABLE 6: ALTERNATIVE METHODS FOR CLOSURE – OPEN PIT 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Passive backflooding* Alternative 2: Active / accelerate flooding of pits Alternative 3: Backfilling of pits 

OVERALL SUMMARY RATING  PREFERRED ACCEPTABLE UNACCEPTABLE 

 
* Note passive flooding still assumes the post-closure site flows are directed into the open pits (thereby reducing the flooding time from 220 years – Table 11), but does not include active pumping from the Upper Marmion Reservoir (or other waterbodies). 
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TABLE 7: ALTERNATIVE METHODS FOR CLOSURE – TAILINGS MANAGEMENT FACILITY 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Revegetation in place Alternative 2: Revegetation using an  

overburden and/or topsoil cover  Alternative 3: Relocation to open pit(s) 

TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY   
Available technology Used elsewhere in similar circumstances, and is 

predictably effective with contingencies if and as required 
Advantages 
 Standard technology with predictable success; supplemental 

measures are available to enhance success if needed  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 Special material placement techniques would be required  

Advantages 
 Relocation of unconsolidated materials is a standard 

technology although relocation of tailings does not occur 
that frequently 

 Removes the long term requirement for impoundments  
Disadvantages 
 None apparent 

 New technologies supported by pilot plant or strong 
theoretical investigations or testing, with contingencies if 
and as required 

NA NA NA 

 Summary evaluation Revegetation is a common practice in the industry. Placement of overburden and/or topsoil over soft tailings 
occurs in the industry, but is somewhat more challenging and 
may only be possible certain times of the year 

Backfilling of open pits is standard technology with no undue 
risks.  
 

 Summary rating Preferred Acceptable Preferred 
ABILITY TO SERVICE THE SITE EFFECTIVELY    
Service Provides a guaranteed supply to the site with 

manageable potential for supply disruption, and/or 
contingencies available 

NA NA NA 

Accessibility Accessible land base or infrastructure needed to support 
component development and operation 

NA NA NA 

 Summary evaluation NA NA NA 
 Summary rating NA NA NA 
EFFECTS TO THE NATURAL ENVIRONMENT    
Effect on air quality and climate Attainment or maintenance of air quality point of 

impingement standards, or scientifically defensible 
alternatives  

NA NA NA 

 Emission rates of GHGs NA NA NA 
Effects on fish and aquatic 
habitat 

Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

Advantages 
 Revegetation will improve the runoff quality, by stabilizing the 

surface from future erosion  
Disadvantages 
 None apparent 
 

Advantages 
 Revegetation will improve the runoff quality, by stabilizing 

the surface from future erosion  
Disadvantages 
 None apparent 
 

Advantages 
 None apparent 
Disadvantages 
 There is the potential for water quality within the flooded 

open pit to be poorer, if the pit is partially filled with tailings. 
This would require detailed modelling to confirm. 

 Maintenance or provision of fish habitat NA NA NA 
 Maintenance of water flows or conditions suitable for fish 

passage 
NA NA NA 

 Maintenance of groundwater flows, levels and quality Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 Movement of the tailings into the open pit allows a single 

location for long term management  
Disadvantages 
 None apparent 

Effect on wetlands Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

NA NA NA 

 Area, type and quality (functionality) of wetlands that 
would be displaced or altered 

NA NA NA 
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TABLE 7: ALTERNATIVE METHODS FOR CLOSURE – TAILINGS MANAGEMENT FACILITY 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Revegetation in place Alternative 2: Revegetation using an  

overburden and/or topsoil cover  Alternative 3: Relocation to open pit(s) 
 Maintenance of wetland connectivity NA NA NA 
Effect on terrestrial species and 
habitat (including birds and bird 
habitat) 

Area, type and quality (functionality) of terrestrial habitat 
that would be displaced or altered 

Advantages 
 Alternative will generate terrestrial habitat at closure; the 

quality of the habitat will depend on the final revegetation plan 
and its success in providing diversity in habitat 

Disadvantages 
 None apparent 

Advantages 
 Alternative will generate terrestrial habitat at closure; the 

quality of the habitat will depend on the final revegetation 
plan and its success in providing diversity in habitat 

Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Alternative does not generate terrestrial habitat at closure 

(depending on the volume of the final pits, and whether a 
decision were made to flood one pit to surface to provide 
terrestrial habitat if the materials balance allows) 

 Potential for noise (or other harm and harassment) 
related disturbance 

NA NA NA 

 Maintenance or provision of plant dispersion and wildlife 
movement corridors 

Advantages 
 Alternative will generate terrestrial habitat at closure that 

could assist with plant dispersion / wildlife movement 
Disadvantages 
 None apparent 

Advantages 
 Alternative will generate terrestrial habitat at closure that 

could assist with plant dispersion / wildlife movement 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Alternative does not generate terrestrial habitat at closure 

(depending on the volume of the final pits, and whether a 
decision were made to flood one pit to surface to provide 
terrestrial habitat if the materials balance allows) 

Effect on Species at Risk (SAR) Sensitivity level of involved species (Endangered, 
Threatened, Special Concern) 

NA NA NA 

 Area, type and quality of SAR territories or habitat that 
would be displaced 

NA NA NA 

 Potential for noise (or other harm and harassment) 
related disturbance 

NA NA NA 

 Maintenance or provision of wildlife movement corridors NA NA NA 
Effect on significant earth or life 
science features, natural 
heritage features, and areas of 
natural and scientific interest 

Area, type and quality (functionality) of associated lands 
that would be displaced or altered 

NA NA NA 

 Summary evaluation Revegetation will improve the runoff quality, by stabilizing the 
surface from future erosion and has the potential to create new 
terrestrial habitat 
 

Revegetation will improve the runoff quality, by stabilizing the 
surface from future erosion and has the potential to create 
new terrestrial habitat 
 

Alternative does not generate additional aquatic and is not 
anticipated to generate terrestrial habitat. It has the potential 
to impair water quality within the flooded pit 

 Summary rating Preferred Preferred Acceptable 
EFFECTS TO THE HUMAN ENVIRONMENT    
Effect on local residents Maintenance of property values NA NA NA 
 Maintenance or improvement of income opportunities NA NA NA 
 Maintenance or provision of local access NA NA NA 
 Attainment of noise by-law guidelines, and/or background 

noise levels if already above the guidelines 
NA NA NA 

 Non-interference with water well supply systems NA NA NA 
 Potential for general disturbance and adverse effects on 

aesthetics 
NA NA NA 

 Potential for adverse health and safety effects NA NA NA 
Effect on infrastructure Maintenance or provision of local and regional access NA NA NA 
 Maintenance and reliability of power supply systems NA NA NA 
 Maintenance and reliability of pipeline systems NA NA NA 
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TABLE 7: ALTERNATIVE METHODS FOR CLOSURE – TAILINGS MANAGEMENT FACILITY 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Revegetation in place Alternative 2: Revegetation using an  

overburden and/or topsoil cover  Alternative 3: Relocation to open pit(s) 
Public health and safety Attainment or maintenance of air quality point of 

impingement standards, or scientifically defensible 
alternatives 

NA NA NA 

 Maintenance or attainment of the quality of drinking water 
supply systems 

NA NA NA 

 Managing the potential for adverse electromagnetic 
exposure 

NA NA NA 

 Maintaining safe road traffic conditions that are within the 
domain of Hammond Reef control 

NA NA NA 

 Maintenance or provision of health services NA NA NA 
Effect on local businesses Maintenance or improvement of business opportunities  NA NA NA 
Effect on tourism and recreation Maintenance or improvement of tourism and recreational 

opportunities  
NA NA NA 

 Potential for general disturbance and adverse effects on 
aesthetics 

NA NA NA 

Effect on agricultural lands Potential loss of agricultural lands NA NA NA 
 Potential loss of agricultural productivity NA NA NA 
Regional economy Maintenance or improvement of the regional economy  NA NA NA 
Effect on government services Maintenance or improvement of the capacity of existing 

health, education and family support, and other services 
NA NA NA 

Effect on resource management 
objectives 

Consistency with established and planned resource 
management objectives 

Advantages 
 Closure plans will be consistent with agreed-upon land use 

plan objectives 
Disadvantages 
 None apparent 

Advantages 
 Closure plans will be consistent with agreed-upon land use 

plan objectives 
Disadvantages 
 None apparent 

 

Advantages 
 Closure plans will be consistent with agreed-upon land use 

plan objectives 
Disadvantages 
 None apparent 

Excessive waste materials Limiting the generation of unnecessary waste materials  NA NA NA 
Effect on built heritage and 
cultural heritage landscapes 

Avoidance of damage to built heritage resources, or 
document heritage values if damaged, or relocation 
cannot reasonably be avoided 

NA NA NA 

Effects on First Nation reserves 
and communities, and Métis 

Maintenance or improvement of First Nation reserve and 
community conditions (subject limitations of Company 
capacity and community members’ personal choice) 

NA NA NA 

Effect on spiritual, ceremonial, 
and cultural heritage, and 
archaeological sites 

Avoidance of damage or disturbance to known spiritual, 
ceremonial, cultural heritage and archaeological sites; or 
implement other forms of protection/ preservation 
supported by local First Nations and Métis 

NA NA NA 

 Effects on traditional land use Maintain access to traditional lands for current traditional 
land uses, except as otherwise agreed to with local First 
Nations and Métis 

NA NA NA 

Effects on Aboriginal and Treaty 
Rights 

Avoid infringement of Aboriginal and Treaty Rights, 
except as otherwise agreed to with local First Nations and 
Métis 

NA NA NA 

 Summary evaluation Closure plans will be consistent with agreed-upon land use plan 
objectives; no apparent advantages or disadvantages 

Closure plans will be consistent with agreed-upon land use 
plan objectives; no apparent advantages or disadvantages 
 

Closure plans will be consistent with agreed-upon land use 
plan objectives; no apparent advantages or disadvantages 

 Summary rating Preferred Preferred Preferred 
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TABLE 7: ALTERNATIVE METHODS FOR CLOSURE – TAILINGS MANAGEMENT FACILITY 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Revegetation in place Alternative 2: Revegetation using an  

overburden and/or topsoil cover  Alternative 3: Relocation to open pit(s) 
AMENABILITY TO RECLAMATION    
Effect on public safety and 
security 

Avoidance of safety and security risks to the general 
public  

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 Has the potential to be the best alternative for inadvertent 

access protection, as the open pit can be filled with tailings 
faster than by passive flooding (or active flooding, given 
anticipated constraints to ensure limited effects to the 
Upper Marmion Reservoir) 

Disadvantages 
 None apparent 

Effect on environmental health 
and sustainability 

Attainment or maintenance of air quality point of 
impingement standards, or scientifically defensible 
alternatives 

NA NA NA 

 Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

Advantages 
 Revegetation will improve the runoff quality, by stabilizing the 

surface from future erosion  
Disadvantages 
 None apparent 

Advantages 
 Revegetation will improve the runoff quality, by stabilizing 

the surface from future erosion  
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 There is the potential for water quality within the flooded 

open pit to be poorer, if the pit is partially filled with tailings. 
This would require detailed modelling to confirm. 

 Restoration of passive drainage systems NA NA NA 
 Provision of habitats for vegetation and wildlife species, 

including SAR 
Advantages 
 None apparent (unless final revegetation plan allows for 

development of SAR habitat) 
Disadvantages 
 None apparent 

Advantages 
 None apparent (unless final revegetation plan allows for 

development of SAR habitat) 
Disadvantages 
 None apparent 

Advantages 
 None apparent (unless final filling / revegetation plan 

allows for development of SAR habitat) 
Disadvantages 
 None apparent 

Effect on land use Provide opportunities for productive land uses following 
the completion of mining activities 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Provide for an aesthetically pleasing site Advantages 
 Revegetation of the TMF will improve the overall site 

aesthetics 
Disadvantages 
 None apparent 

Advantages 
 Revegetation of the TMF will improve the overall site 

aesthetics 
Disadvantages 
 None apparent 

Advantages 
 Removal of the TMF by backfilled to the pit(s) and 

revegetation of the affected area will improve the overall 
site aesthetics 

Disadvantages 
 None apparent 

 Summary evaluation Revegetation directly on the tailings surface is anticipated to be 
successful and has the least overall cost. Mitigation measures 
are available if needed to improve success. 

Revegetation directly on the tailings surface is anticipated to 
be successful and has the least overall cost. Mitigation 
measures are available if needed to improve success. 

Backfilling the pit would allow for the re-establishment of 
terrestrial habitats to support wildlife and better for short and 
long term site safety. 

 Summary rating Preferred Preferred Acceptable 
CONSIDERATION OF EFFECTS FROM CLIMATE CHANGE    
Effect from climate change Response to  severe weather effects Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Response to changes in precipitation and temperature Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 
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TABLE 7: ALTERNATIVE METHODS FOR CLOSURE – TAILINGS MANAGEMENT FACILITY 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Revegetation in place Alternative 2: Revegetation using an  

overburden and/or topsoil cover  Alternative 3: Relocation to open pit(s) 
 Summary evaluation There are no apparent effects of climate change on the TMF 

closure approach alternatives. 
There are no apparent effects of climate change on the TMF 
closure approach alternatives. 

There are no apparent effects of climate change on the TMF 
closure approach alternatives. 

 Summary rating Preferred Preferred Preferred 
COST EFFECTIVENESS    
Project financing Investor attractiveness or risk Advantages 

 TMF surface is amenable to revegetation directly at a 
reasonable cost, based on other successful revegetation 
efforts on closed tailings facilities 

Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Additional cost to purchase and place overburden and/or 

topsoil on tailings surface  
 Requirement to purchase and transport overburden and/or 

topsoil on tailings surface (or strip a new large area onsite of 
overburden and topsoil solely for use in reclamation), due to 
a net deficit of materials (stripped overburden of 4.5 Mm3 of 
overburden versus a TMF reclamation requirement of 6.8 
Mm3) when accounting for thickness required for placement / 
trafficability challenges – this is anticipated to be cost 
prohibitive due to the volume required 

 The in-place tailings will be soft particularly when wet, so 
special material placement techniques would be required 
further increasing costs 

Advantages 
 Reduced time for onsite maintenance 
 No long term management and maintenance of 

impoundment structures 
Disadvantages 
 The cost of relocating approximately 315 Mt of tailings 

would be cost prohibitive, even if slurry transport were 
possible  
 

Return on investment Provides a competitive or acceptable return on 
investment 

Advantages 
 Lowest cost alternative that meets the closure objectives 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 The cost of purchase and place overburden and/or topsoil 

would be cost prohibitive, and cannot be supported by the 
Hammond Reef Project 

Advantages 
 No long term management and maintenance of 

impoundment structures 
Disadvantages 
 The cost of relocating approximately 315 Mt of tailings 

would be cost prohibitive and cannot be supported by the 
Hammond Reef Project 

Financial risk Provides, or is associated with, a preferred, manageable 
or acceptable financial risk 

NA NA NA 

 Summary evaluation Revegetation directly on the tailings surface is anticipated to be 
successful and has the least overall cost. Mitigation measures 
are available if needed to improve success. 

The cost to over the tailings surface with overburden and/or 
topsoil, cannot be supported by the Project. 

The cost to relocate the tailings to the open pit by 
conventional means or slurry, cannot be supported by the 
Project. 

 Summary rating Preferred Unacceptable Unacceptable 

OVERALL SUMMARY RATING  PREFERRED UNACCEPTABLE UNACCEPTABLE 
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TABLE 8: ALTERNATIVE METHODS FOR CLOSURE – WASTE ROCK AND LOW GRADE ORE* STOCKPILES 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Natural Revegetation of  

Waste Rock on Surface**  
Alternative 2: Revegetation using  

an overburden and/or topsoil cover  Alternative 3: Relocation to open pit(s) 

TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY   
Available technology Used elsewhere in similar circumstances, and is predictably 

effective with contingencies if and as required 
Advantages 
 No action / technology needed  
Disadvantages 
 None apparent 

Advantages 
 Standard technology with predictable success; 

supplemental measures are available to enhance success 
if needed  

Disadvantages 
 None apparent 

Advantages 
 Relocation of unconsolidated materials is a standard 

technology although relocation of waste rock for closure 
does not occur that frequently 

Disadvantages 
 None apparent 

 New technologies supported by pilot plant or strong 
theoretical investigations or testing, with contingencies if 
and as required 

NA NA NA 

 Summary evaluation No action / technology needed.  
 

Placement of overburden and/or topsoil and revegetation is a 
common practice in the industry. Revegetation has very good 
success with good planning and implementation. 

Backfilling of open pits requires only is standard rock 
movement.  
 

 Summary rating Preferred Acceptable Preferred 
ABILITY TO SERVICE THE SITE EFFECTIVELY    
Service Provides a guaranteed supply to the site with manageable 

potential for supply disruption, and/or contingencies 
available 

NA NA NA 

Accessibility Accessible land base or infrastructure needed to support 
component development and operation 

NA NA NA 

 Summary evaluation NA NA NA 
 Summary rating NA NA NA 
EFFECTS TO THE NATURAL ENVIRONMENT    
Effect on air quality and climate Attainment or maintenance of air quality point of 

impingement standards, or scientifically defensible 
alternatives  

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Potential for additional dust emissions due to the extraction 

and placement of overburden / soil, as well as windblown 
dust until revegetation is complete 

Advantages 
 None apparent 
Disadvantages 
 Potential for additional dust emissions due to the extraction 

and re-dumping of rock 

 Emission rates of GHGs Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Additional GHG emissions from heavy equipment use 

Advantages 
 None apparent 
Disadvantages 
 Additional GHG emissions from heavy equipment use 

Effects on fish and aquatic 
habitat 

Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

Advantages 
 None apparent 
Disadvantages 
 Natural revegetation will take longer, but rock is less 

susceptible to release of suspended solids 
 Active revegetation is not considered required because the 

waste rock is expected to be physically and geochemically 
stable  

Advantages 
 None apparent 
Disadvantages 
 Revegetation will improve the runoff quality, by stabilizing 

the surface from future erosion (note that overburden / 
topsoil are more susceptible to erosion than rock in the 
short term) 

 Potential for additional sediment release decreasing runoff 
quality until revegetation is completed 

Advantages 
 None apparent 
Disadvantages 
 Natural revegetation will take longer, but rock is less 

susceptible to release of suspended solids 
 Active revegetation is not considered required because the 

waste rock is expected to be physically and geochemically 
stable 

 Maintenance or provision of fish habitat NA NA NA 
 Maintenance of water flows or conditions suitable for fish 

passage 
NA NA NA 
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TABLE 8: ALTERNATIVE METHODS FOR CLOSURE – WASTE ROCK AND LOW GRADE ORE* STOCKPILES 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Natural Revegetation of  

Waste Rock on Surface**  
Alternative 2: Revegetation using  

an overburden and/or topsoil cover  Alternative 3: Relocation to open pit(s) 
 Maintenance of groundwater flows, levels and quality Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effect on wetlands Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

NA NA NA 

 Area, type and quality (functionality) of wetlands that would 
be displaced or altered 

NA NA NA 

 Maintenance of wetland connectivity NA NA NA 
Effect on terrestrial species and 
habitat (including birds and bird 
habitat) 

Area, type and quality (functionality) of terrestrial habitat that 
would be displaced or altered 

Advantages 
 The natural revegetation of the stockpile will allow gradual 

invasion of local species 
Disadvantages 
 The alternative presents a missed opportunity in the near 

term for habitat development 

Advantages 
 Alternative will generate terrestrial habitat in the nearer 

term after closure; the quality of the habitat will depend on 
the final revegetation plan and its success in providing 
diversity in habitat 

Disadvantages 
 None apparent, assuming that native species are utilized 

(this may not be possible, given the scale of the facility 
requiring revegetation) 

Advantages 
 The natural revegetation of the residual stockpile and infilled 

pits will allow gradual invasion of local species 
Disadvantages 
 Alternative does not generate terrestrial habitat at closure; 

natural revegetation of the infilled area and residual 
stockpile will allow gradual invasion of local species 

 Potential for noise (or other harm and harassment) related 
disturbance 

Advantages 
 No additional noise created 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Continuation of mining related noise effects for a longer 

period 

Advantages 
 None apparent 
Disadvantages 
 Continuation of mining related noise effects for a longer 

period 
 Maintenance or provision of plant dispersion and wildlife 

movement corridors 
Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 Alternative will generate terrestrial habitat at closure that 

could assist with plant dispersion / wildlife movement 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Alternative does not generate terrestrial habitat at closure 

(assuming that the pits are filled with rock to surface and not 
actively revegetated) 

Effect on Species at Risk (SAR) Sensitivity level of involved species (Endangered, 
Threatened, Special Concern) 

NA NA NA 

 Area, type and quality of SAR territories or habitat that 
would be displaced 

NA NA NA 

 Potential for noise (or other harm and harassment) related 
disturbance 

NA NA NA 

 Maintenance or provision of wildlife movement corridors NA NA NA 
Effect on significant earth or life 
science features, natural 
heritage features, and areas of 
natural and scientific interest 

Area, type and quality (functionality) of associated lands that 
would be displaced or altered 

NA NA NA 

 Summary evaluation Natural revegetation has the benefit of allowing natural 
regrowth from native species, to create new terrestrial habitat 
although at a slower overall rate. 
 

Revegetation will allow the creation of new terrestrial habitat 
faster than natural invasion, but has the potential to cause 
sediment release until fully established. It may be challenging 
to obtain enough seed for revegetation using native species. 
 

There is no advantage over the natural revegetation of 
stockpiles in place, and there is the disadvantage of noise 
related to double-handling of the rock. 

 Summary rating Preferred Preferred Acceptable 
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TABLE 8: ALTERNATIVE METHODS FOR CLOSURE – WASTE ROCK AND LOW GRADE ORE* STOCKPILES 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Natural Revegetation of  

Waste Rock on Surface**  
Alternative 2: Revegetation using  

an overburden and/or topsoil cover  Alternative 3: Relocation to open pit(s) 
EFFECTS TO THE HUMAN ENVIRONMENT    
Effect on local residents Maintenance of property values NA NA NA 
 Maintenance or improvement of income opportunities NA NA NA 
 Maintenance or provision of local access NA NA NA 
 Attainment of noise by-law guidelines, and/or background 

noise levels if already above the guidelines 
NA NA NA 

 Non-interference with water well supply systems NA NA NA 
 Potential for general disturbance and adverse effects on 

aesthetics 
NA NA NA 

 Potential for adverse health and safety effects NA NA NA 
Effect on infrastructure Maintenance or provision of local and regional access NA NA NA 
 Maintenance and reliability of power supply systems NA NA NA 
 Maintenance and reliability of pipeline systems NA NA NA 
Public health and safety Attainment or maintenance of air quality point of 

impingement standards, or scientifically defensible 
alternatives 

NA NA NA 

 Maintenance or attainment of the quality of drinking water 
supply systems 

NA NA NA 

 Managing the potential for adverse electromagnetic 
exposure 

NA NA NA 

 Maintaining safe road traffic conditions that are within the 
domain of Hammond Reef control 

NA NA NA 

 Maintenance or provision of health services NA NA NA 
Effect on local businesses Maintenance or improvement of business opportunities  NA NA NA 
Effect on tourism and recreation Maintenance or improvement of tourism and recreational 

opportunities  
NA NA NA 

 Potential for general disturbance and adverse effects on 
aesthetics 

NA NA NA 

Effect on agricultural lands Potential loss of agricultural lands NA NA NA 
 Potential loss of agricultural productivity NA NA NA 
Regional economy Maintenance or improvement of the regional economy  NA NA NA 
Effect on government services Maintenance or improvement of the capacity of existing 

health, education and family support, and other services 
NA NA NA 

Effect on resource management 
objectives 

Consistency with established and planned resource 
management objectives 

Advantages 
 Closure plans will be consistent with the land use closure 

plan objectives – to restore the Project site to its former use 
of an acceptable alternative use, to the extent possible 

Disadvantages 
 None apparent 

Advantages 
 Closure plans will be consistent with the land use closure 

plan objectives – to restore the Project site to its former use 
of an acceptable alternative use, to the extent possible 

Disadvantages 
 None apparent 

Advantages 
 Closure plans will be consistent with the land use closure 

plan objectives – to restore the Project site to its former use 
of an acceptable alternative use, to the extent possible 

Disadvantages 
 None apparent 

Excessive waste materials Limiting the generation of unnecessary waste materials  NA NA NA 
Effect on built heritage and 
cultural heritage landscapes 

Avoidance of damage to built heritage resources, or 
document heritage values if damaged, or relocation cannot 
reasonably be avoided 

NA NA NA 

Effects on First Nation reserves 
and communities, and Métis 

Maintenance or improvement of First Nation reserve and 
community conditions (subject limitations of Company 
capacity and community members’ personal choice) 

NA NA NA 
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TABLE 8: ALTERNATIVE METHODS FOR CLOSURE – WASTE ROCK AND LOW GRADE ORE* STOCKPILES 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Natural Revegetation of  

Waste Rock on Surface**  
Alternative 2: Revegetation using  

an overburden and/or topsoil cover  Alternative 3: Relocation to open pit(s) 
Effect on spiritual, ceremonial, 
and cultural heritage, and 
archaeological sites 

Avoidance of damage or disturbance to known spiritual, 
ceremonial, cultural heritage and archaeological sites; or 
implement other forms of protection/ preservation supported 
by local First Nations and Métis 

NA NA NA 

 Effects on traditional land use Maintain access to traditional lands for current traditional 
land uses, except as otherwise agreed to with local First 
Nations and Métis 

NA NA NA 

Effects on Aboriginal and Treaty 
Rights 

Avoid infringement of Aboriginal and Treaty Rights, except 
as otherwise agreed to with local First Nations and Métis 

NA NA NA 

 Summary evaluation Closure plans will be consistent with agreed-upon land use 
plan objectives; no apparent advantages or disadvantages 
amongst the alternatives from a land use perspective. 

Closure plans will be consistent with agreed-upon land use 
plan objectives; no apparent advantages or disadvantages 
amongst the alternatives from a land use perspective. 

Closure plans will be consistent with agreed-upon land use 
plan objectives; no apparent advantages or disadvantages 
amongst the alternatives from a land use perspective. 

 Summary rating Preferred Preferred Preferred 
AMENABILITY TO RECLAMATION    
Effect on public safety and 
security 

Avoidance of safety and security risks to the general public  Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 Has the potential to be the best alternative to reduce the risk 

from inadvertent access, as the open pits will be infilled with 
rock 

Disadvantages 
 None apparent 

Effect on environmental health 
and sustainability 

Attainment or maintenance of air quality point of 
impingement standards, or scientifically defensible 
alternatives 

NA NA NA 

 Attainment or maintenance of water quality guidelines for 
the protection of aquatic life, or scientifically defensible 
alternatives 

Advantages 
 None apparent  
Disadvantages 
 None apparent; active revegetation is not considered 

required because the waste rock is expected to be 
physically and geochemically stable 

Advantages 
 None apparent 
Disadvantages 
 Revegetation will improve the runoff quality by stabilizing 

the surface from future erosion (but note that overburden / 
topsoil are more susceptible to erosion than rock in the 
short term) 

Advantages 
 None apparent 
Disadvantages 
 None apparent; active revegetation is not considered 

required because the waste rock is expected to be 
physically and geochemically stable 

 Restoration of passive drainage systems NA NA NA 
 Provision of habitats for vegetation and wildlife species, 

including SAR 
Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent (unless final revegetation plan allows for 

development of SAR habitat) 
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Effect on land use Provide opportunities for productive land uses following the 
completion of mining activities 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Provide for an aesthetically pleasing site Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 Revegetation of the waste rock stockpile will improve the 

overall site aesthetics 
Disadvantages 
 None apparent 

Advantages 
 Removal of the stockpiles in part, will reduce the height of 

the stockpiles and improve the associated aesthetics 
Disadvantages 
 None apparent 
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TABLE 8: ALTERNATIVE METHODS FOR CLOSURE – WASTE ROCK AND LOW GRADE ORE* STOCKPILES 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Natural Revegetation of  

Waste Rock on Surface**  
Alternative 2: Revegetation using  

an overburden and/or topsoil cover  Alternative 3: Relocation to open pit(s) 
 Summary evaluation Leaving the waste rock stockpile to naturally revegetate will 

eventually occur and has the least overall cost. Active 
revegetation is not considered required because the waste 
rock is expected to be physically and geochemically stable. 

Revegetation of the stockpiles after overburden / topsoil 
cover placement is anticipated to be successful. Mitigation 
measures are available if needed to improve success. 

Relocation of waste rock to the open pit has an extremely high 
cost and is unnecessary because the waste rock is expected 
to be physically and geochemically stable, and will eventually 
naturally revegetate. 

 Summary rating Preferred Preferred Unacceptable 
EFFECT FROM CLIMATE CHANGE    
Effect from climate change Response to  severe weather effects Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Response to changes in precipitation and temperature Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Summary evaluation There are no apparent effects of climate change on the 
waste rock closure approach alternatives. 

There are no apparent effects of climate change on the 
waste rock closure approach alternatives. 

There are no apparent effects of climate change on the waste 
rock closure approach alternatives. 

 Summary rating Preferred Preferred Preferred 
COST EFFECTIVENESS    
Project financing Investor attractiveness or risk Advantages 

 Waste rock is expected to be physically and geochemically 
stable; thus allowing the residual (ie. already excluding 
rock that will disposed of in the depleted pit during 
operation) waste rock on surface  to revegetate in place will 
be preferred from an investment perspective 

Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 The cost of placing overburden and/or topsoil (and 

potentially purchasing material) would be cost prohibitive, 
and would have a material difference on the finances of the 
Hammond Reef Project for limited environmental benefit, 
particularly once cost for revegetation to avoid erosion is 
added in 

Advantages 
 None apparent 
Disadvantages 
 There is insufficient space to place all of the waste rock in 

the open pits; hence stockpiles would remain on surface 
even after the incurred cost of relocation 

 The additional cost could therefore appear to be an 
unreasonable from the investment perspective 

Return on investment Provides a competitive or acceptable return on investment Advantages 
 Lowest cost alternative that meets the closure objectives 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Additional cost for placement of the overburden / topsoil 

and revegetation would be in the order of $10 Million or 
more assuming a 1 m cover over the footprint of 
approximately 175 ha, and that sufficient material was 
available onsite  

 Potential additional cost to purchase and place overburden 
and/or topsoil on stockpile if insufficient on site material is 
available (as expected) will be very high, and could be 
viewed as an unreasonable cost 

Advantages 
 No long term management and maintenance of 

impoundment structures 
Disadvantages 
 There is insufficient space to place all of the waste rock in 

the open pits; hence stockpiles would remain even after the 
incurred cost of relocation 

 The cost of relocating approximately a significant portion of 
the 132 Mm3 volume that would fit inside the open pits, 
would be cost prohibitive (approximately $500 Million even 
at only 75% of total volume) and cannot be supported by the 
Hammond Reef Project 

Financial risk Provides, or is associated with, a preferred, manageable or 
acceptable financial risk 

NA NA NA 

 Summary evaluation Natural revegetation of the waste rock on surface at closure 
has the least overall cost and is preferred. 

The cost to place overburden and/or topsoil and revegetate 
cannot be supported by the Project. 

The cost to relocate a portion of the mine rock to the open pit 
at closure cannot be supported by the Project. 

 Summary rating Preferred Unacceptable Unacceptable 
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TABLE 8: ALTERNATIVE METHODS FOR CLOSURE – WASTE ROCK AND LOW GRADE ORE* STOCKPILES 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR 

ALTERNATIVE METHOD 
Alternative 1: Natural Revegetation of  

Waste Rock on Surface**  
Alternative 2: Revegetation using  

an overburden and/or topsoil cover  Alternative 3: Relocation to open pit(s) 

OVERALL SUMMARY RATING  PREFERRED UNACCEPTABLE UNACCEPTABLE 

 
* If a stockpile remains at the end of operations, the ore stockpile would be reclaimed in the same manner as the waste rock stockpile. 
** Direct in-pit disposal (approximately 1.3 Mt of waste rock) is part of project design, to be conducted during the last year of operation and cannot be conducted earlier to maintain a balance of stockpile capacities.  
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TABLE 9: ALTERNATIVE METHODS FOR CLOSURE – OVERBURDEN STOCKPILES 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Revegetation in place  Alternative 2: Use in assisting reclamation of other site facilities  

TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY  
Available technology Used elsewhere in similar circumstances, and is predictably effective with 

contingencies if and as required 
Advantages 
 Standard technology with predictable success; supplemental measures are 

available to enhance success if needed  
Disadvantages 
 None apparent 

 

Advantages 
 Standard technology with predictable success; supplemental measures are 

available to enhance success if needed  
Disadvantages 
 None apparent 

 New technologies supported by pilot plant or strong theoretical 
investigations or testing, with contingencies if and as required 

NA NA 

 Summary evaluation Revegetation of overburden stockpiles has very good success with good 
planning and implementation. 

Placement of overburden and/or topsoil and subsequent revegetation is a 
common practice in the industry. Revegetation has very good success with 
good planning and implementation. 

 Summary rating Preferred Preferred 
ABILITY TO SERVICE THE SITE EFFECTIVELY   
Service Provides a guaranteed supply to the site with manageable potential for 

supply disruption, and/or contingencies available 
 

NA NA 

Accessibility Accessible land base or infrastructure needed to support component 
development and operation 
 

NA NA 

 Summary evaluation NA NA 
 Summary rating NA NA 
EFFECTS TO THE NATURAL ENVIRONMENT   
Effect on air quality and climate Attainment or maintenance of air quality point of impingement standards, 

or scientifically defensible alternatives  
Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Potential for additional dust emissions due to the extraction and placement of 

overburden / soil, as well as windblown dust until revegetation is complete 
 Emission rates of GHGs Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Additional GHG emissions from heavy equipment use 

Effects on fish and aquatic habitat Attainment or maintenance of water quality guidelines for the protection of 
aquatic life, or scientifically defensible alternatives 

Advantages 
 None apparent 
Disadvantages 
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 Potential for additional sediment release decreasing runoff quality until 

revegetation is completed – may be noticeable if utilized at multiple location at 
site with limited runoff quality control 

 Revegetation will improve the runoff quality, by stabilizing the surface from 
future erosion  

 Maintenance or provision of fish habitat NA NA 
 Maintenance of water flows or conditions suitable for fish passage NA NA 
 Maintenance of groundwater flows, levels and quality Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 
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TABLE 9: ALTERNATIVE METHODS FOR CLOSURE – OVERBURDEN STOCKPILES 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Revegetation in place  Alternative 2: Use in assisting reclamation of other site facilities  

Effect on wetlands Attainment or maintenance of water quality guidelines for the protection of 
aquatic life, or scientifically defensible alternatives 

NA NA 

 Area, type and quality (functionality) of wetlands that would be displaced or 
altered 

NA NA 

 Maintenance of wetland connectivity NA NA 
Effect on terrestrial species and habitat 
(including birds and bird habitat) 

Area, type and quality (functionality) of terrestrial habitat that would be 
displaced or altered 

Advantages 
 The natural revegetation of the stockpile will allow gradual invasion of local 

species 
Disadvantages 
 The alternative presents a missed opportunity in the near term for habitat 

development 

Advantages 
 Alternative will generate terrestrial habitat in the nearer term after closure; the 

quality of the habitat will depend on the final revegetation plan and its success 
in providing diversity in habitat 

Disadvantages 
 None apparent, assuming that native species are utilized (this may not be 

possible, given the scale of the facility requiring revegetation) 
 Potential for noise (or other harm and harassment) related disturbance Advantages 

 No additional noise created 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Continuation of mining related noise effects for a longer period 

 Maintenance or provision of plant dispersion and wildlife movement 
corridors 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 Alternative will generate terrestrial habitat at closure that could assist with 

plant dispersion / wildlife movement 
Disadvantages 
 None apparent 

Effect on Species at Risk (SAR) Sensitivity level of involved species (Endangered, Threatened, Special 
Concern) 

NA NA 

 Area, type and quality of SAR territories or habitat that would be displaced NA NA 
 Potential for noise (or other harm and harassment) related disturbance NA NA 
 Maintenance or provision of wildlife movement corridors NA NA 
Effect on significant earth or life science 
features, natural heritage features, and areas of 
natural and scientific interest 

Area, type and quality (functionality) of associated lands that would be 
displaced or altered 

NA NA 

 Summary evaluation Natural revegetation has the benefit of allowing natural regrowth from native 
species, to create new terrestrial habitat although at a slower overall rate. 
 

Revegetation will allow the creation of new terrestrial habitat faster than natural 
invasion, but has the potential to cause sediment release until fully established. 
It may be challenging to obtain enough seed for revegetation using native 
species. 

 Summary rating Preferred Preferred 
EFFECTS TO THE HUMAN ENVIRONMENT   
Effect on local residents Maintenance of property values NA NA 
 Maintenance or improvement of income opportunities NA NA 
 Maintenance or provision of local access NA NA 
 Attainment of noise by-law guidelines, and/or background noise levels if 

already above the guidelines 
NA NA 

 Non-interference with water well supply systems NA NA 
 Potential for general disturbance and adverse effects on aesthetics NA NA 
 Potential for adverse health and safety effects NA NA 
Effect on infrastructure Maintenance or provision of local and regional access NA NA 
 Maintenance and reliability of power supply systems NA NA 
 Maintenance and reliability of pipeline systems NA NA 
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TABLE 9: ALTERNATIVE METHODS FOR CLOSURE – OVERBURDEN STOCKPILES 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Revegetation in place  Alternative 2: Use in assisting reclamation of other site facilities  

Public health and safety Attainment or maintenance of air quality point of impingement standards, 
or scientifically defensible alternatives 

NA NA 

 Maintenance or attainment of the quality of drinking water supply systems NA NA 
 Managing the potential for adverse electromagnetic exposure NA NA 
 Maintaining safe road traffic conditions that are within the domain of 

Hammond Reef control 
NA NA 

 Maintenance or provision of health services NA NA 
Effect on local businesses Maintenance or improvement of business opportunities  NA NA 
Effect on tourism and recreation Maintenance or improvement of tourism and recreational opportunities  NA NA 
 Potential for general disturbance and adverse effects on aesthetics NA NA 
Effect on agricultural lands Potential loss of agricultural lands NA NA 
 Potential loss of agricultural productivity NA NA 
Regional economy Maintenance or improvement of the regional economy  NA NA 
Effect on government services Maintenance or improvement of the capacity of existing health, education 

and family support, and other services 
NA NA 

Effect on resource management objectives Consistency with established and planned resource management 
objectives 

Advantages 
 Closure plans will be consistent with the land use closure plan objectives – to 

restore the Project site to its former use of an acceptable alternative use, to the 
extent possible 

Disadvantages 
 None apparent 

Advantages 
 Closure plans will be consistent with the land use closure plan objectives – to 

restore the Project site to its former use of an acceptable alternative use, to 
the extent possible 

Disadvantages 
 None apparent 

Excessive waste materials Limiting the generation of unnecessary waste materials  NA NA 
Effect on built heritage and cultural heritage 
landscapes 

Avoidance of damage to built heritage resources, or document heritage 
values if damaged, or relocation cannot reasonably be avoided 

NA NA 

Effects on First Nation reserves and 
communities, and Métis 

Maintenance or improvement of First Nation reserve and community 
conditions (subject limitations of Company capacity and community 
members’ personal choice) 

NA NA 

Effect on spiritual, ceremonial, and cultural 
heritage, and archaeological sites 

Avoidance of damage or disturbance to known spiritual, ceremonial, 
cultural heritage and archaeological sites; or implement other forms of 
protection/ preservation supported by local First Nations and Métis 

NA NA 

 Effects on traditional land use Maintain access to traditional lands for current traditional land uses, except 
as otherwise agreed to with local First Nations and Métis 

NA NA 

Effects on Aboriginal and Treaty Rights Avoid infringement of Aboriginal and Treaty Rights, except as otherwise 
agreed to with local First Nations and Métis 

NA NA 

 Summary evaluation Closure plans will be consistent with agreed-upon land use plan objectives; no 
apparent advantages or disadvantages amongst the alternatives from a land use 
perspective. 

Closure plans will be consistent with agreed-upon land use plan objectives; no 
apparent advantages or disadvantages amongst the alternatives from a land 
use perspective. 

 Summary rating Preferred Preferred 
AMENABILITY TO RECLAMATION   
Effect on public safety and security Avoidance of safety and security risks to the general public  Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effect on environmental health and 
sustainability 

Attainment or maintenance of air quality point of impingement standards, 
or scientifically defensible alternatives 

NA NA 
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TABLE 9: ALTERNATIVE METHODS FOR CLOSURE – OVERBURDEN STOCKPILES 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Revegetation in place  Alternative 2: Use in assisting reclamation of other site facilities  

 Attainment or maintenance of water quality guidelines for the protection of 
aquatic life, or scientifically defensible alternatives 

Advantages 
 None apparent  
Disadvantages 
 None apparent; active revegetation is not considered required because the 

waste rock is expected to be physically and geochemically stable 

Advantages 
 None apparent 
Disadvantages 
 Revegetation will improve the runoff quality by stabilizing the surface from 

future erosion (but note that overburden / topsoil are more susceptible to 
erosion than rock in the short term) 

 Restoration of passive drainage systems NA NA 
 Provision of habitats for vegetation and wildlife species, including SAR Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent (unless final revegetation plan allows for development of SAR 

habitat) 
Disadvantages 
 None apparent 

Effect on land use Provide opportunities for productive land uses following the completion of 
mining activities 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Provide for an aesthetically pleasing site Advantages 
 Revegetation of the TMF will improve the overall site aesthetics 
Disadvantages 
 None apparent 

Advantages 
 Revegetation of the TMF will improve the overall site aesthetics 
Disadvantages 
 None apparent 

 Summary evaluation Revegetation directly on the tailings surface is anticipated to be successful and 
has the least overall cost. Mitigation measures are available if needed to improve 
success. 

Revegetation directly on the tailings surface is anticipated to be successful and 
has the least overall cost. Mitigation measures are available if needed to 
improve success. 

 Summary rating Preferred Preferred 
EFFECT FROM CLIMATE CHANGE   
Effect from climate change Response to  severe weather effects Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Response to changes in precipitation and temperature Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Summary evaluation There are no apparent effects of climate change on the waste rock closure 
approach alternatives. 

There are no apparent effects of climate change on the waste rock closure 
approach alternatives. 

 Summary rating Preferred Preferred 
COST EFFECTIVENESS   
Project financing Investor attractiveness or risk Advantages 

 Overburden is physically and geochemically stable and vegetation in place is 
appropriate at the lowest cost 

Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Removing and placing overburden to enhance reclamation of the site is costly 

could have a material difference on the finances of the Hammond Reef 
Project 
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TABLE 9: ALTERNATIVE METHODS FOR CLOSURE – OVERBURDEN STOCKPILES 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Revegetation in place  Alternative 2: Use in assisting reclamation of other site facilities  

Return on investment Provides a competitive or acceptable return on investment Advantages 
 Lowest cost alternative that meets the closure objectives 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Assuming that the entire stockpile was used, placement of the 4.5 Mm3 of 

overburden would cost in the order of $20 Million 
 

Financial risk Provides, or is associated with, a preferred, manageable or acceptable 
financial risk 

NA NA 

 Summary evaluation Revegetation of the excess overburden not needed for site regrading, has the 
least overall cost and is preferred. 

The cost to place overburden around the site to assist with revegetation may 
not be supported by the Project. 
 

 Summary rating Preferred Unacceptable 

OVERALL SUMMARY RATING  PREFERRED UNACCEPTABLE 
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TABLE 10: ALTERNATIVE METHODS FOR CLOSURE – SITE INFRASTRUCTURE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Reclaim site infrastructure as proposed  
(when no longer required for post-closure monitoring and maintenance) 

Alternative 2: Retain site infrastructure onsite for future industrial 
operation 

TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY  
Available technology Used elsewhere in similar circumstances, and is predictably effective with 

contingencies if and as required 
Advantages 
 Actions / technologies needed are consistent with industrial standards 
Disadvantages 
 None apparent 

Advantages 
 No technology involved 
Disadvantages 
 None apparent 

 New technologies supported by pilot plant or strong theoretical 
investigations or testing, with contingencies if and as required 

NA NA 

 Summary evaluation Actions / technologies needed are consistent with industrial standards 
 

No technology involved 
 

 Summary rating Preferred Preferred 
ABILITY TO SERVICE THE SITE EFFECTIVELY   
Service Provides a guaranteed supply to the site with manageable potential for 

supply disruption, and/or contingencies available 
NA NA 

Accessibility Accessible land base or infrastructure needed to support component 
development and operation 

NA NA 

 Summary evaluation NA NA 
 Summary rating NA NA 
EFFECTS TO THE NATURAL ENVIRONMENT   
Effect on air quality and climate Attainment or maintenance of air quality point of impingement standards, 

or scientifically defensible alternatives  
Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Emission rates of GHGs Advantages 
 None apparent 
Disadvantages 
 Additional GHG emissions from heavy equipment use 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effects on fish and aquatic habitat Attainment or maintenance of water quality guidelines for the protection of 
aquatic life, or scientifically defensible alternatives 

Advantages 
 Active reclamation will improve overall runoff quality in the longer term 
Disadvantages 
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 None apparent, assuming ongoing environmental management 

 Maintenance or provision of fish habitat NA NA 
 Maintenance of water flows or conditions suitable for fish passage NA NA 
 Maintenance of groundwater flows, levels and quality Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent, assuming ongoing environmental management 

Effect on wetlands Attainment or maintenance of water quality guidelines for the protection of 
aquatic life, or scientifically defensible alternatives 

NA NA 

 Area, type and quality (functionality) of wetlands that would be displaced 
or altered 

NA NA 

 Maintenance of wetland connectivity NA NA 
Effect on terrestrial species and habitat 
(including birds and bird habitat) 

Area, type and quality (functionality) of terrestrial habitat that would be 
displaced or altered 

Advantages 
 Active reclamation will provide opportunity for terrestrial habitat development  
Disadvantages  
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 Alternative does not generate terrestrial habitat and presents a missed 

opportunity in the near term for habitat development 
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TABLE 10: ALTERNATIVE METHODS FOR CLOSURE – SITE INFRASTRUCTURE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Reclaim site infrastructure as proposed  
(when no longer required for post-closure monitoring and maintenance) 

Alternative 2: Retain site infrastructure onsite for future industrial 
operation 

 Potential for noise (or other harm and harassment) related disturbance Advantages 
 None apparent 
Disadvantages 
 Reclamation-related noise created 

Advantages 
 None apparent 
Disadvantages 
 Continuation of industrial-related noise effects for a longer period 

 Maintenance or provision of plant dispersion and wildlife movement 
corridors 

Advantages 
 Active reclamation will provide opportunity for linkages and corridors to be re-

connected  
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Alternative does not regenerate corridors or linkages 

Effect on Species at Risk (SAR) Sensitivity level of involved species (Endangered, Threatened, Special 
Concern) 

NA NA 

 Area, type and quality of SAR territories or habitat that would be 
displaced 

NA NA 

 Potential for noise (or other harm and harassment) related disturbance NA NA 
 Maintenance or provision of wildlife movement corridors NA NA 
Effect on significant earth or life science 
features, natural heritage features, and areas of 
natural and scientific interest 

Area, type and quality (functionality) of associated lands that would be 
displaced or altered 

NA NA 

 Summary evaluation Reclamation has the benefit of providing an opportunity for re-establishment of a 
naturalized environment. 

Continuation of industrial activities on an already disturbed site is a reasonable 
approach, particularly if it avoids greenfield development. 

 Summary rating Preferred Acceptable 
EFFECTS TO THE HUMAN ENVIRONMENT   
Effect on local residents Maintenance of property values NA NA 
 Maintenance or improvement of income opportunities NA NA 
 Maintenance or provision of local access NA NA 
 Attainment of noise by-law guidelines, and/or background noise levels if 

already above the guidelines 
NA NA 

 Non-interference with water well supply systems NA NA 
 Potential for general disturbance and adverse effects on aesthetics NA NA 
 Potential for adverse health and safety effects NA NA 
Effect on infrastructure Maintenance or provision of local and regional access Advantages 

 None apparent 
Disadvantages 
 Local roads will be reclaimed and severed from future use 

Advantages 
 Local roads will be maintained for future user 
Disadvantages 
 None apparent 

 Maintenance and reliability of power supply systems Advantages 
 None apparent 
Disadvantages 
 Local transmission and distribution network roads will be removed and will not 

be available for future use 

Advantages 
 Local power infrastructure will be maintained for future user 
Disadvantages 
 None apparent 

 Maintenance and reliability of pipeline systems NA NA 
Public health and safety Attainment or maintenance of air quality point of impingement standards, 

or scientifically defensible alternatives 
NA NA 

 Maintenance or attainment of the quality of drinking water supply systems NA NA 
 Managing the potential for adverse electromagnetic exposure NA NA 
 Maintaining safe road traffic conditions that are within the domain of 

Hammond Reef control 
NA NA 
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TABLE 10: ALTERNATIVE METHODS FOR CLOSURE – SITE INFRASTRUCTURE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Reclaim site infrastructure as proposed  
(when no longer required for post-closure monitoring and maintenance) 

Alternative 2: Retain site infrastructure onsite for future industrial 
operation 

 Maintenance or provision of health services NA NA 
Effect on local businesses Maintenance or improvement of business opportunities  NA NA 
Effect on tourism and recreation Maintenance or improvement of tourism and recreational opportunities  NA NA 
 Potential for general disturbance and adverse effects on aesthetics NA NA 
Effect on agricultural lands Potential loss of agricultural lands NA NA 
 Potential loss of agricultural productivity NA NA 
Regional economy Maintenance or improvement of the regional economy  Advantages 

 None apparent 
Disadvantages 
 Reclamation will cause benefits to the local and regional economy to cease 

Advantages 
 Use of the site and infrastructure by another industrial user has the potential 

to will bring economic benefits to the region 
Disadvantages 
 None apparent 

Effect on government services Maintenance or improvement of the capacity of existing health, education 
and family support, and other services 

NA NA 

Effect on resource management objectives Consistency with established and planned resource management 
objectives 

Advantages 
 Reclaiming the site to a naturalized use, is consistent with closure plans and 

industry standards for more remote sites 
Disadvantages 
 None apparent 

Advantages 
 Transfer of facilities and infrastructure to another industrial operation is 

consistent with the land use closure plan objectives – to restore the Project 
site to its former use of an acceptable alternative use, to the extent possible 

Disadvantages 
 None apparent 

Excessive waste materials Limiting the generation of unnecessary waste materials  NA NA 
Effect on built heritage and cultural heritage 
landscapes 

Avoidance of damage to built heritage resources, or document heritage 
values if damaged, or relocation cannot reasonably be avoided 

NA NA 

Effects on First Nation reserves and 
communities, and Métis 

Maintenance or improvement of First Nation reserve and community 
conditions (subject limitations of Company capacity and community 
members’ personal choice) 

NA NA 

Effect on spiritual, ceremonial, and cultural 
heritage, and archaeological sites 

Avoidance of damage or disturbance to known spiritual, ceremonial, 
cultural heritage and archaeological sites; or implement other forms of 
protection/ preservation supported by local First Nations and Métis 

NA NA 

 Effects on traditional land use Maintain access to traditional lands for current traditional land uses, 
except as otherwise agreed to with local First Nations and Métis 

NA NA 

Effects on Aboriginal and Treaty Rights Avoid infringement of Aboriginal and Treaty Rights, except as otherwise 
agreed to with local First Nations and Métis 

NA NA 

 Summary evaluation Closure plans will be consistent with agreed-upon land use plan objectives and is 
acceptable, but does not support economic benefit or ability to re-use developed 
infrastructure. 

Closure plans will be consistent with agreed-upon land use plan objectives 
with the primary advantage of continuing economic benefit and usefulness of 
developed infrastructure. 

 Summary rating Acceptable Preferred 
AMENABILITY TO RECLAMATION   
Effect on public safety and security Avoidance of safety and security risks to the general public  Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 Continuation of industrial activity, should reduce the risk from inadvertent 

access 
Disadvantages 
 None apparent 

Effect on environmental health and 
sustainability 

Attainment or maintenance of air quality point of impingement standards, 
or scientifically defensible alternatives 

NA NA 
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TABLE 10: ALTERNATIVE METHODS FOR CLOSURE – SITE INFRASTRUCTURE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Reclaim site infrastructure as proposed  
(when no longer required for post-closure monitoring and maintenance) 

Alternative 2: Retain site infrastructure onsite for future industrial 
operation 

 Attainment or maintenance of water quality guidelines for the protection of 
aquatic life, or scientifically defensible alternatives 

Advantages 
 Active reclamation will improve overall runoff quality in the longer term 
Disadvantages 
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 None apparent, assuming ongoing environmental management 

 Restoration of passive drainage systems NA NA 
 Provision of habitats for vegetation and wildlife species, including SAR Advantages 

 Active reclamation will provide opportunity for terrestrial habitat development  
Disadvantages  
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 Alternative does not generate terrestrial habitat and presents a missed 

opportunity in the near term for habitat development 
Effect on land use Provide opportunities for productive land uses following the completion of 

mining activities 
Advantages 
 Reclaiming the site to a naturalized use, is consistent with closure plans and 

industry standards for more remote sites 
Disadvantages 
 None apparent 

Advantages 
 Use of the site and infrastructure by another industrial user has the potential 

to bring economic benefits to the region 
Disadvantages 
 None apparent 

 Provide for an aesthetically pleasing site Advantages 
 Reclamation will improve the overall site aesthetics 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Industrial site are generally not considered as aesthetically pleasing as 

naturalized sites, particularly in remote areas 
 Summary evaluation Active reclamation to develop a naturalized site is consistent with industrial 

standards in Ontario and closure plan objectives. 
Use of the site and infrastructure by another industrial user has the potential to 
bring economic benefits to the region, and is consistent with industrial 
standards in Ontario and closure plan objectives. 

 Summary rating Preferred Preferred 
EFFECT FROM CLIMATE CHANGE   
Effect from climate change Response to  severe weather effects Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Response to changes in precipitation and temperature Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Summary evaluation There are no apparent effects of climate change on the site reclamation 
alternatives. 

There are no apparent effects of climate change on the site reclamation 
alternatives. 

 Summary rating Preferred Preferred 
COST EFFECTIVENESS   
Project financing Investor attractiveness or risk Advantages 

 Reclamation as proposed is consistent, with industrial standards in Ontario and 
is not anticipated to be viewed favourably 

Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Alternative is unreasonable given the remoteness of the location, and would 

not support project financing  
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TABLE 10: ALTERNATIVE METHODS FOR CLOSURE – SITE INFRASTRUCTURE 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1: Reclaim site infrastructure as proposed  
(when no longer required for post-closure monitoring and maintenance) 

Alternative 2: Retain site infrastructure onsite for future industrial 
operation 

Return on investment Provides a competitive or acceptable return on investment Advantages 
 Alternative is reasonable and meets closure objectives as identified 
Disadvantages 
 Reclamation poses a cost against a project 

Advantages 
 If reasonable, would improve project finances 
Disadvantages 
 Alternative meets closure objectives as identified, but is considered highly 

unrealistic, and would not support an informed investment decision 
Financial risk Provides, or is associated with, a preferred, manageable or acceptable 

financial risk 
Advantages 
 Reclamation as proposed is consistent with industrial standards, and is not 

anticipated to be viewed as a risk 
Disadvantages 
 None apparent 

Advantages 
 If reasonable, would improve project finances 
Disadvantages 
 Alternative is unreasonable and would pose a financial risk, if the project 

finances were predicated on this approach 
 Summary evaluation Reclamation as proposed is consistent with industrial standards, and while costly, 

has the potential to be approved, and is preferred. 
Transfer of facilities and infrastructure to another industrial operation is not 
considered realistic. 

 Summary rating Preferred Unacceptable 

OVERALL SUMMARY RATING  PREFERRED UNACCEPTABLE 
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TABLE 11: ALTERNATIVE METHODS FOR CLOSURE – SITE WATER MANAGEMENT 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD * 

Alternative 1: Restore normal runoff patterns and direct site runoff 
to open pits to reduce passive flooding time  Alternative 2: Long term effluent treatment and discharge ** 

TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY  
Available technology Used elsewhere in similar circumstances, and is predictably effective 

with contingencies if and as required 
Advantages 
 Actions / technologies needed are consistent with industrial standards 
Disadvantages 
 None apparent 

Advantages 
 Actions / technologies needed are consistent with industrial standards 
Disadvantages 
 None apparent 

 New technologies supported by pilot plant or strong theoretical 
investigations or testing, with contingencies if and as required 

NA NA 

 Summary evaluation Actions / technologies needed are consistent with industrial standards 
 

Actions / technologies needed are consistent with industrial standards 
 

 Summary rating Preferred Preferred 
ABILITY TO SERVICE THE SITE EFFECTIVELY   
Service Provides a guaranteed supply to the site with manageable potential for 

supply disruption, and/or contingencies available 
NA NA 

Accessibility Accessible land base or infrastructure needed to support component 
development and operation 

NA NA 

 Summary evaluation NA NA 
 Summary rating NA NA 
EFFECTS TO THE NATURAL ENVIRONMENT   
Effect on air quality and climate Attainment or maintenance of air quality point of impingement 

standards, or scientifically defensible alternatives  
Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Emission rates of GHGs Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effects on fish and aquatic habitat Attainment or maintenance of water quality guidelines for the protection 
of aquatic life, or scientifically defensible alternatives 

Advantages 
 Alternative allows a zero discharge site to be developed, which allows greater 

certainty in site effluent quality in the longer term, and mitigation available, should 
results be poorer than expected 

Disadvantages 
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 Requires ongoing, effective effluent treatment at all times 

 Maintenance or provision of fish habitat NA NA 
 Maintenance of water flows or conditions suitable for fish passage Advantages 

 None apparent 
Disadvantages 
 Will result in the capturing of runoff from the site area, which would otherwise enter 

into the Upper Marmion Reservoir 
 The volume of flow is not anticipated to be sufficient that it could effects water 

levels / fish habitat 

Advantages 
 Flow is maintained to the Upper Marmion Reservoir 
Disadvantages 
None apparent 

 Maintenance of groundwater flows, levels and quality Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent, assuming ongoing environmental management 

Effect on wetlands Attainment or maintenance of water quality guidelines for the protection 
of aquatic life, or scientifically defensible alternatives 

NA NA 
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TABLE 11: ALTERNATIVE METHODS FOR CLOSURE – SITE WATER MANAGEMENT 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD * 

Alternative 1: Restore normal runoff patterns and direct site runoff 
to open pits to reduce passive flooding time  Alternative 2: Long term effluent treatment and discharge ** 

 Area, type and quality (functionality) of wetlands that would be 
displaced or altered 

NA NA 

 Maintenance of wetland connectivity NA NA 
Effect on terrestrial species and habitat 
(including birds and bird habitat) 

Area, type and quality (functionality) of terrestrial habitat that would be 
displaced or altered 

Advantages 
 None apparent  
Disadvantages  
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 Results in a delay in reclaiming certain site areas that would continue to be 

required for effluent treatment 
 Potential for noise (or other harm and harassment) related disturbance Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Maintenance or provision of plant dispersion and wildlife movement 
corridors 

Advantages 
 Active reclamation will provide opportunity for linkages and corridors to be re-

connected  
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Alternative does not regenerate corridors or linkages 

Effect on Species at Risk (SAR) Sensitivity level of involved species (Endangered, Threatened, Special 
Concern) 

NA NA 

 Area, type and quality of SAR territories or habitat that would be 
displaced 

NA NA 

 Potential for noise (or other harm and harassment) related disturbance NA NA 
 Maintenance or provision of wildlife movement corridors NA NA 
Effect on significant earth or life science 
features, natural heritage features, and 
areas of natural and scientific interest 

Area, type and quality (functionality) of associated lands that would be 
displaced or altered 

NA NA 

 Summary evaluation Reclamation has the benefit of allowing for the development of a zero discharge 
condition, for a significant period of time, to provide greater certainty on final effluent 
quality prior to discharge. 
 

Continuation of effluent treatment and discharge is a reasonable approach, but 
requires ongoing effective environmental management and supervision. 

 Summary rating Preferred Acceptable 
EFFECTS TO THE HUMAN ENVIRONMENT   
Effect on local residents Maintenance of property values NA NA 
 Maintenance or improvement of income opportunities NA NA 
 Maintenance or provision of local access NA NA 
 Attainment of noise by-law guidelines, and/or background noise levels 

if already above the guidelines 
NA NA 

 Non-interference with water well supply systems NA NA 
 Potential for general disturbance and adverse effects on aesthetics NA NA 
 Potential for adverse health and safety effects NA NA 
Effect on infrastructure Maintenance or provision of local and regional access NA NA 
 Maintenance and reliability of power supply systems NA NA 
 Maintenance and reliability of pipeline systems NA NA 
Public health and safety Attainment or maintenance of air quality point of impingement 

standards, or scientifically defensible alternatives 
NA NA 
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TABLE 11: ALTERNATIVE METHODS FOR CLOSURE – SITE WATER MANAGEMENT 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD * 

Alternative 1: Restore normal runoff patterns and direct site runoff 
to open pits to reduce passive flooding time  Alternative 2: Long term effluent treatment and discharge ** 

 Maintenance or attainment of the quality of drinking water supply 
systems 

NA NA 

 Managing the potential for adverse electromagnetic exposure NA NA 
 Maintaining safe road traffic conditions that are within the domain of 

Hammond Reef control 
NA NA 

 Maintenance or provision of health services NA NA 
Effect on local businesses Maintenance or improvement of business opportunities  NA NA 
Effect on tourism and recreation Maintenance or improvement of tourism and recreational opportunities  NA NA 
 Potential for general disturbance and adverse effects on aesthetics NA NA 
Effect on agricultural lands Potential loss of agricultural lands NA NA 
 Potential loss of agricultural productivity NA NA 
Regional economy Maintenance or improvement of the regional economy  NA NA 
Effect on government services Maintenance or improvement of the capacity of existing health, 

education and family support, and other services 
NA NA 

Effect on resource management objectives Consistency with established and planned resource management 
objectives 

Advantages 
 Reclaiming the site to a naturalized use, is consistent with closure plans and 

industry standards  
Disadvantages 
 None apparent 

Advantages 
 Reclaiming the site to a naturalized use with ongoing effluent treatment and 

management, is consistent with closure plans and industry standards  
Disadvantages 
 None apparent 

Excessive waste materials Limiting the generation of unnecessary waste materials  NA NA 
Effect on built heritage and cultural heritage 
landscapes 

Avoidance of damage to built heritage resources, or document heritage 
values if damaged, or relocation cannot reasonably be avoided 

NA NA 

Effects on First Nation reserves and 
communities, and Métis 

Maintenance or improvement of First Nation reserve and community 
conditions (subject limitations of Company capacity and community 
members’ personal choice) 

NA NA 

Effect on spiritual, ceremonial, and cultural 
heritage, and archaeological sites 

Avoidance of damage or disturbance to known spiritual, ceremonial, 
cultural heritage and archaeological sites; or implement other forms of 
protection/ preservation supported by local First Nations and Métis 

NA NA 

 Effects on traditional land use Maintain access to traditional lands for current traditional land uses, 
except as otherwise agreed to with local First Nations and Métis 

NA NA 

Effects on Aboriginal and Treaty Rights Avoid infringement of Aboriginal and Treaty Rights, except as 
otherwise agreed to with local First Nations and Métis 

NA NA 

 Summary evaluation Closure plans will be consistent with agreed-upon land use plan objectives and is 
acceptable. 

Closure plans will be consistent with agreed-upon land use plan objectives and is 
acceptable. 

 Summary rating Preferred Preferred 
AMENABILITY TO RECLAMATION   
Effect on public safety and security Avoidance of safety and security risks to the general public  Advantages 

 Allows for a more expedited passive flooding of the open pits 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Significantly delays the passive flooding of the open pits 

Effect on environmental health and 
sustainability 

Attainment or maintenance of air quality point of impingement 
standards, or scientifically defensible alternatives 

NA NA 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



 
 
 
 
 
  

Page 69 of 70 
 

TABLE 11: ALTERNATIVE METHODS FOR CLOSURE – SITE WATER MANAGEMENT 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD * 

Alternative 1: Restore normal runoff patterns and direct site runoff 
to open pits to reduce passive flooding time  Alternative 2: Long term effluent treatment and discharge ** 

 Attainment or maintenance of water quality guidelines for the protection 
of aquatic life, or scientifically defensible alternatives 

Advantages 
 Alternative allows a zero discharge site to be developed, which allows greater 

certainty in site effluent quality in the longer term, and mitigation available, should 
results be poorer than expected 

Disadvantages 
 None apparent  

 

Advantages 
 None apparent 
Disadvantages 
 Requires ongoing, effective effluent treatment at all times 

 Restoration of passive drainage systems NA NA 
 Provision of habitats for vegetation and wildlife species, including SAR Advantages 

 None apparent  
Disadvantages  
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 Results in a delay in reclaiming certain site areas that would continue to be 

required for effluent treatment 
 

Effect on land use Provide opportunities for productive land uses following the completion 
of mining activities 

Advantages 
 None apparent  
Disadvantages  
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 Results in a delay in reclaiming certain site areas that would continue to be 

required for effluent treatment 
 

 Provide for an aesthetically pleasing site Advantages 
 None apparent  
Disadvantages  
 None apparent  

Advantages 
 None apparent 
Disadvantages 
 Results in a delay in reclaiming certain site areas that would continue to be 

required for effluent treatment 
 

 Summary evaluation Active reclamation to develop a naturalized site is consistent with industrial 
standards in Ontario and closure plan objectives. 

Ongoing treatment of effluent at the site, will delay development of a naturalized 
site is consistent with industrial standards in Ontario and closure plan objectives. 
 

 Summary rating Preferred Acceptable 
EFFECT FROM CLIMATE CHANGE 
Effect from climate change Response to  severe weather effects Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Response to changes in precipitation and temperature Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 
 Summary evaluation There are no apparent effects of climate change on the site reclamation alternatives. There are no apparent effects of climate change on the site reclamation 

alternatives. 
 

 Summary rating Preferred Preferred 
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TABLE 11: ALTERNATIVE METHODS FOR CLOSURE – SITE WATER MANAGEMENT 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD * 

Alternative 1: Restore normal runoff patterns and direct site runoff 
to open pits to reduce passive flooding time  Alternative 2: Long term effluent treatment and discharge ** 

COST EFFECTIVENESS   
Project financing Investor attractiveness or risk Advantages 

 Reclamation as proposed is consistent, with industrial standards in Ontario and is 
not anticipated to be viewed favourably 

 Having an alternative that allows zero discharge for a large number of years to 
ensure certainty in water quality would be preferred 

Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 Alternative requires longer term treatment and ongoing management of site 

water management structures at an increased cost  
 This is not expected to be viewed favourably, as the site is anticipated to be 

physically and geochemically stable 
Return on investment Provides a competitive or acceptable return on investment Advantages 

 Alternative is reasonable and meets closure objectives as identified 
Disadvantages 
 Reclamation poses a cost against a project 

Advantages 
 None apparent 
Disadvantages 
 Alternative meets closure objectives as identified, but poses considered 

additional costs for no foreseen benefit, although supportable by the project 
Financial risk Provides, or is associated with, a preferred, manageable or acceptable 

financial risk 
Advantages 
 Reclamation as proposed is consistent with industrial standards, and is not 

anticipated to be viewed as a risk 
Disadvantages 
 None apparent 

Advantages 
 Reclamation as proposed is consistent with industrial standards, and is not 

anticipated to be viewed as a risk 
Disadvantages 
 None apparent 

 Summary evaluation Reclamation as proposed is consistent with industrial standards, has the potential to 
be approved, and is preferred. 

Reclamation as proposed is not consistent with industrial standards for a 
geochemically stable site and has additional unwarranted costs. 
 

 Summary rating Preferred Acceptable 

OVERALL SUMMARY RATING  PREFERRED ACCEPTABLE 

 
* Accelerated flooding of open pit considered in Table 7 
** Retain Processing Plant Collection Pond (PPCP) and continue treatment of affected water at the Effluent Treatment Plant (ETP); continue to discharge treated effluent to the Upper Marmion Reservoir 
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Table Name Performance Objective CMC response

Access Roads 
Table 4

Cost Effectiveness Response to this comment is provided in "Hammond Reef Gold Project, 
Supplemental Assessment of Access Road and Transmission Line Routing 
Alternatives" dated November 2016.

Access Roads 
Table 4

Technical Applicability Please see separate report noted above.

Access Roads 
Table 4

Effects on Fish Habitat Please see separate report noted above.

Access Roads 
Table 4

Effects on terrestrial species Please see separate report noted above.

Access Roads 
Table 4

Effects on wetlands Please see separate report noted above.

Access Roads 
Table 3

Species at Risk Please see separate report noted above.

Access Roads 
Table 4

Species at Risk Please see separate report noted above.

Water Effluent 
Discharge          
Table 6

Effects to Fish and Aquatic 
Habitat 

Please review changes to Table 5: Alternative Methods for Operation - Water 
(Effluent) discharge for increased clarity. The reference to a walleye spawning 
site at site #2 has been removed.

Water Effluent 
Discharge          
Table 7

Area, type and quality. Please see Table 5: Alternative Methods for Operations - Water (Effluent) 
Discharge, Technical Applicability and/or System Integrity and Reliability for 
pipeline lengths.

Worker Camp 
Table 5

Please see Tables 4A: Alternative Methods for Construction and Operation - 
Worker Accommodation; and 4B: Alternative Methods for Construction and 
Operation - Worker Accommodation Onsite.

As noted in the overall summary rating for Raft Lake Road, the baseline data is lacking.  It is unclear how a proper analysis can be done.  
The conclusion that the potential for various species identified is the same for both is not supported.  There needs to be a commitment to 
confirm through a pre-assessment by a qualified expert, as mentioned above.  

Again, quantification of ``amount`` of habitat impacted required for adequate comparison between options. 

It is unclear what is being verified by the statement 'no potential for water quality degradation during operations'.  This requires 
confirmation and completion of analysis with all phases.   There continues to be incorrect reference to a walleye spawning site at the site 
#2.  This was the main criteria for the site being eliminated and deemed unacceptable.  The table needs to be amended and provide true 
and accurate information.

The entire Table need to be redone to reflect the analysis that was done at our request to evaluate more alternatives other than on site, off site. 

Comparison concluded that there is more potential for habitat disturbance with Raft Lake option over Sawbill.  The roads are similar in 
length, but Sawbill is slightly longer.  If the road is being widened to 30m, a comparison of land disturbance should be calculated (width x 
distance). 

Wetlands on Sawbill Bay road have not be adequately identified.  

Road construction and traffic noise disturbs nesting and foraging Bald Eagles. The number of nests along each option  and their proximity 
to the road must be compared. 

Overland pipeline length should be clearly stated to aid in comparisons. 

As requested in previous comments, a better description of what is meant by 'extending crossings' is needed.  It should also be clarified 
why 2km of new road construction is required on the Raft Rd when there appears to be less than 1km needed to link the existing north 
and south sections.
The potential for risk and the need for control measures needs to be compared.  It needs to be demonstrated how 1 new crossing and 6 
existing have more risk than 14 replacements. The Raft Lake Road crossing on the Seine River between Marmion and Finlayson lakes; is 
assumed to be a very large crossing (most likely requiring large bridge and cribbing); known fish spawning habitat up and down stream, 
MAFA in immediate area, etc. This needs to be clearly explained and compared. 

MNRF Comments on the draft Comprehensive Alternatives Assessment Tables  Hammond Reef Gold Project, May 2016

Comment

The comparison of the two roads continues to lack information.  The ToR identified that both options would need upgrades and it is not 
clear from the details provided how the Raft Lack option is so much more expensive than the Sawbill option.  There is considerable work 
needed to widen the Sawbill road at the section across from Bethune Lake.   The EA needs to show how the site near Bethune Lake is 
more feasible and less disruptive than the crossing on Raft Lake, and how replacing 14 crossings on Sawbill  is less costly than replacing 
6 on the Raft.  
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Tel: (905) 568-2929 
Fax: (905) 568-1686 
amecfw.com 

 
 
 
 
 
 
April 18, 2017 
TC150506 

 
Ms. Sandra Pouliot, ing. 
Chargée de projet environnement | Environment project leader 
100, chemin du Lac Mourier 
Malartic, Québec 
J0Y 1Z0 
 
Dear Ms. Pouliot: 
 
Amec Foster Wheeler Environment & Infrastructure, a Division of Amec Foster Wheeler Americas 
Limited, is pleased to provide the attached Supplemental Assessment of Access Road and 
Transmission Line Routing Alternatives, Version 3 for the Hammond Reef Gold Project. This 
version includes the requested document changes as per the Ministry of Natural Resources and 
Forestry’s letter to the Ministry of Environment and Climate Change dated April 6, 2017 
(Comments #1, 2 and 3).  

We greatly appreciate the opportunity to provide support for the Hammond Reef Gold Project. 
Should you have any questions regarding the study, please do not hesitate to contact us. 

Yours sincerely, 
Amec Foster Wheeler Environment & Infrastructure 
a Division of Amec Foster Wheeler Americas Limited 
 
Prepared by:       

 
 

    
  

David Simms, Ph.D.     Sheila Daniel, M.Sc. P.Geo. 
Principal Environmental Assessment and  Principal, Mining Environmental 
Resource Development 
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1.0 INTRODUCTION 

1.1 Project Background 

Canadian Malartic Corporation (Canadian Malartic) is planning to construct, operate and 
eventually reclaim a new open pit gold mine, the Hammond Reef Gold Project (HRGP) located 
approximately 170 km west of Thunder Bay and 23 km northeast of Atikokan, Ontario (Figures 1 
and 2). The HRGP was initially being carried out by Osisko Hammond Reef Gold Ltd., a wholly 
owned subsidiary of Osisko Mining Corporation (Osisko). Osisko was acquired jointly by Agnico 
Eagle Mines Limited and Yamana Gold Inc. in June 2014, which subsequently formed Canadian 
Malartic which holds a 100% interest in the HRGP.  

The HRGP is presently conducting a Federal environmental assessment (EA) pursuant to the 
Canadian Environmental Assessment Act (CEAA), as well as an Individual Environmental 
Assessment at the Provincial level, pursuant to the Ontario Environmental Assessment Act.  

The Federal EA was initiated prior to enactment of Canadian Environmental Assessment Act, 
2012, and is being carried out at the Comprehensive Study level of investigation. A Project 
Description to initiate the Federal EA process was submitted by Osisko on April 28, 2011. Draft 
and final Guidelines for carrying out the Federal Environmental Impact Statement (EIS) were 
issued by the Canadian Environmental Assessment Agency (CEA Agency) on August 16, 2011 
and December 15, 2011, respectively. The Federal EA is being coordinated by the CEA Agency, 
in cooperation with the Province of Ontario. Key Federal agencies participating in the EA process 
are: Aboriginal Affairs and Northern Development Canada, Environment and Climate Change 
Canada, Fisheries and Oceans Canada, Health Canada, the Major Projects Management Office, 
Natural Resources Canada, and Transport Canada. 

Osisko entered into a Voluntary Agreement with the Ministry of the Environment and Climate 
Change (MOECC) on August 26, 2011, to conduct a Provincial Individual EA process as a means 
of better coordinating Provincial EA involvement. The Terms of Reference (ToR) for the Provincial 
EA was approved by the Ontario Minister of the Environment on July 4, 2012. The MOECC 
coordinates its efforts with the CEA Agency, and is supported in its assessment by the following 
Provincial ministries: Ministry of Northern Development and Mines (MNDM), Ministry of Natural 
Resources and Forestry (MNRF), Ministry of Labour, Ministry of Transportation, Ontario Parks, 
and Ministry of Tourism, Culture and Sport.  

Osisko worked closely with the Provincial and Federal approvals agencies to harmonize the 
Federal and Provincial EA processes and where possible align Aboriginal and public consultation 
periods to meet the needs of each Act, while minimizing duplication of effort. This coordination is 
directed by the Canada-Ontario Agreement on Environmental Assessment Cooperation, and as 
led by the CEA Agency and the MOECC.  

The Federal EIS Guidelines and the Provincially-approved ToR together set out the framework 
and requirements for a combined EIS / EA Report. The draft EIS / EA Report, intended to meet 
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the EA requirements of both levels of government, was submitted for government agency, 
Aboriginal and general public review in February 2013. The final EIS / EA Report was submitted 
on December 13, 2013. The Federal EIS Summary review document was posted for public review 
on January 17, 2014. The public review process for the CEAA process ended on February 18, 
2014. The public review period for the Province ended on March 7, 2014.  

Canadian Malartic is currently responding to comments on the final EIS / EA Report including with 
respect to the proposed all-season road access and transmission line power supply alternatives, 
the subjects of this report. Analysis of other project component alternatives is provided under 
separate cover.  

Road access and transmission line routing alternatives are assessed jointly in this document 
because transmission line routing alternatives are linked to access road alternatives. This linkage 
exists because road access is required to construct the transmission line, and because from an 
environmental impact and line servicing perspective, it makes the most sense to develop the two 
facilities within the same access corridor where reasonable. 

For the purpose of this document, the access corridor is defined as a terrain belt through which 
narrower right-of-ways (ROWs) would be developed. Developing access road and transmission 
line ROWs in the same corridor does not mean that the two ROWs will necessarily run side by 
side, as the two facilities have differing construction requirements. Road ROWs are more flexible 
in routing and through use of curves for example, can avoid localized areas of unfavourable terrain 
(such as prominent rock outcrops and smaller waterbodies), to reduce overall impacts without 
adverse effects on performance or road costs. The existing Hartack Road / Sawbill Road 
alignment contains numerous directional shifts to avoid localized areas of unfavourable terrain. 
Transmission lines by contrast are constructed within much straighter ROWs because angle 
construction is expensive and cumbersome requiring larger surface areas for turning points, and 
because localized areas of unfavourable terrain can frequently be spanned. It is also desirable to 
minimize the number of locations where the transmission line will cross the access road for safety 
reasons.  

During the HRGP advanced exploration phase for the, site access was provided by the existing 
Hartack Road / Sawbill Road. This road was originally constructed as a forest access road 
connecting to Highway 622. The road is currently a two-lane all-season gravel road. It has a width 
of approximately 10 m (including shoulders) typically, and a cleared ROW width of generally from 
30 to 40 m. The road access alternatives are to upgrade this existing road, or to develop an 
alternate access road by upgrading the nearby Raft Lake / Sawbill Road / trail system.  

Development and operation of the HRGP requires a 230 kilovolt (kV) transmission line, 
anticipated to be constructed with either one or two pole wooden structures within an approximate 
40 m cleared ROW. Steel towers will be used at major water crossing locations. The 40 m cleared 
ROW is required to ensure the safety and integrity of the line, such as from the risk of adjacent 
trees that could come down during periods of high winds, or from other causes. Both single pole 
and two pole wooden 230 kV transmission lines have been constructed in Ontario, with the final 
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choice in the case of the HRGP to be determined during detailed design and contracting. 
Environmental effects related to transmission line construction and operation are not materially 
affected by whether the line is constructed with one or two pole structures, since the ROW 
clearance requirements are similar for both types of lines. 

As with all transmission lines, it is necessary to clear and manage vegetation growth within the 
ROW such that tree growth does not contact the transmission wires (conductors). Low vegetated 
groundcover is encouraged as a means of controlling the potential for soil erosion, and providing 
wildlife habitat; but tree growth must be managed within the ROW to prevent the risk of 
interference with the transmission wires under all conditions, including during hot summer 
conditions when the lines expand and sag, and during periods of ice accretion when line sagging 
can also occur. Vegetation management can be achieved through mechanical means, or through 
the use of herbicides. Canadian Malartic has committed that herbicides will not be used for 
vegetation maintenance within 50 m of any watercourse or waterbody for the HRGP. 

1.2 Relationship of Document to the EA Process 

As part of the combined Federal and Provincial EIS / EA Report review process, the MNRF in 
particular indicated that the level of detail provided in the assessment of road and transmission 
line routing alternatives was unlikely to be sufficient to meet the MNRF Class EA equivalent and 
subsequent permitting information requirements, and that a supplemental assessment of road 
and transmission line routing alternatives would therefore be required.  

Several meetings and phone calls have taken place between Canadian Malartic and MNRF 
representatives to discuss the transmission line alternatives assessment and additional 
information needs related to that assessment. In November 2015 it was agreed that: 

 Canadian Malartic would prepare a supplemental assessment of the transmission line 
alignment alternatives with such assessment to be based on existing information; 

 The supplemental assessment of alternatives and selection of a preferred alternative was 
to provide MNRF with the additional information needed to support MNRF EA and 
permitting review / issuance functions; and 

 The assessment was to be prepared as a stand-alone draft document to be submitted to 
MNRF for comments. On finalization, the report was to be made available for public review 
by Canadian Malartic, in addition to the public consultation on the alternatives already 
completed to date as part of the overall HRGP EA process. 

It was further agreed that the additional transmission line routing alternatives assessment was to 
be carried out in parallel with the overall HRGP final EA comment / response process, being 
undertaken pursuant to CEAA and Provincial Individual EA requirements. 
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In February 2016, Canadian Malartic submitted the Supplemental Assessment of Transmission 
Line Routing Alternatives (Version 1; Amec Foster Wheeler 2016a) to the MOECC, MNRF and 
the CEA Agency. In parallel with that document, details regarding other project alternatives were 
provided under separate cover in a tabular format as discussed with the agencies, including 
alternative road access routings (Hammond Reef Gold Project, Comprehensive Alternatives 
Assessment Tables for the Construction, Operation and Closure Phases, Version 1; Amec Foster 
Wheeler 2016b).  

Comments regarding these submissions were provided by MNRF to the MOECC in late May 2016 
(Appendix A). Relative to the transmission line submission, MNRF provided the following key 
comments (paraphrased): 

 Current baseline documentation associated with the alternatives assessment would not 
be adequate to support the issuance of MNRF environmental approvals for construction; 
 

 More detail is required on steel tower placement, substrate conditions, current forest / 
wetland that would require clearing within the ROW, materials to be used for construction, 
proximity to water and service road requirements; 
 

 Information required regarding how navigational lighting on steel towers will be provided; 
 

 The document addressing the analysis of transmission line alternatives should include the 
analysis of access road alternatives as the routing alternatives are linked; 
 

 Additional Species at Risk (SAR) baseline data are required along the entire proposed 
alignments (access road and transmission line); 
 

 More detail is required relative to Osprey and Bald Eagle nest setback requirements; 
 

 Engineering details on all water crossings should be provided; 
 

 Further details are required on monitoring commitments relative to birds, bats and other 
wildlife; 
 

 Cost analysis should include auxiliary support requirements such as construction access 
roads; 
 

 Data on maintenance activities and schedules is required; and 
 

 Clearer distinction is required regarding corridor offsets between the transmission line 
alignments and the access road alignments.  

Other comments provided requested further clarification in the text / tables, or suggested changes 
to the document. 
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Discussions regarding the comments were held between Canadian Malartic and MOECC, MNRF 
and the MNDM on June 27, 2016 to develop a path forward. Follow-up discussions between 
Canadian Malartic and MNRF were held on July 4, 2016. 

Following from these discussions it was determined that the Supplemental Assessment of 
Transmission Line Routing Alternatives (Version 1) should be amended to incorporate the 
following principal changes: 

 The revised document should include both access road and transmission line alternatives, 
as the two are linked; 

 Details of transmission line steel tower placements and construction should be provided 
and the power source for steel tower aircraft warning lighting should be defined; 

 The water effects portion of the assessment should be strengthened; 

 A commitment should be made to undertaking further SAR baseline studies along the 
proposed selected routings prior to construction, including acknowledging that ROW 
refinements could be required at the permitting stage in response to SAR study findings; 

 Details of construction access should be provided including the need for construction 
laydown areas; and 

 Habitat loss associated with access road and transmission line ROWs should be better 
quantified.  

This document provides the required additional information to support the Individual EA stage, 
recognizing that some of the detail referenced in the May 25, 2016 letter to the MOECC 
relates more to the environmental permits and approvals stage for the transmission line 
construction, rather than to providing the information necessary to select preferred alignments 
at the EA stage of investigation. It is important to distinguish between the level of detail 
considered at the Individual EA stage, and level of detail to be provided at the permitting and 
approvals stage. Further engineering and other details will be provided at the environmental 
permitting and approvals stage once final alignments for the access road and the transmission 
line have been defined through the Individual EA Stage.  
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2.0 ALTERNATIVES ASSESSMENT METHODOLOGY 

The methodology for assessing access road and transmission line routing alternatives is to be 
consistent with methods defined in the approved ToR, and it is to be carried out at a level of detail 
sufficient to distinguish the relative merits of the different alternatives. The assessment includes 
consideration of the advantages and disadvantages of each alternative routing, based on a series 
of performance objectives, and associated evaluation criteria and indicators, leading to the 
identification of a preferred routing alternative. 

2.1 Performance Objectives 

Performance objectives are meaningful attributes that are essential for the HRGP success, and 
provide a basis for distinguishing between individual alternatives. The following performance 
objectives (or a subset thereof as appropriate for any given alternative) have been used:  

 Technical applicability and/or system integrity and reliability;  

 Ability to service the site effectively;  

 Effects to the natural environment;  

 Effects to the human environment, including Aboriginal and treaty rights, cultural heritage 
resources and traditional land use;  

 Amenability to reclamation;  

 Consideration of effects from climate change; and  

 Cost effectiveness.  

Where applicable, consideration in the evaluation is given to positive effects to the natural and 
human environment, in addition to negative effects 

2.2 Evaluation Criteria and Indicators 

Proposed criteria and indicators for assessing performance objectives identified in Section 2.1 
are detailed below. The application of these criteria and indicators is documented in a tabular 
format in Appendices B and C to allow an assessment of the advantages and disadvantages of 
each alternative method. Appendix B contains tables describing the road alternatives 
assessment; Appendix C addresses transmission line routing alternatives. Overall summary 
narratives for each alternative are provided below in Section 6 for access road alternatives and in 
Section 7 for transmission line routing alternatives. These summary narratives consider each 
applicable performance objective to determine whether an individual alternative has a preferred, 
acceptable or unacceptable level of performance.  
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Criteria and indicators specific to each performance objective are provided in the following tables. 
One or more indicators are associated with each criterion. Where specific criteria or indicators are 
not applicable to the assessment of a given alternative, an assessment of not applicable (NA) is 
provided in the Appendix B and C assessment tables. Summary criteria for assessing overall 
preferred, acceptable and unacceptable ratings for the performance objectives are also provided 
in the tables below. 

Technical Applicability and/or System Integrity and Reliability  

Criteria Indicator
Available technology Used elsewhere in similar circumstances, and is predictably effective with contingencies if 

and as required 
New technologies supported by pilot plant or strong theoretical investigations or testing, 
with contingencies if and as required 

Performance 
Preferred Predictably effective with contingencies if the alternative does not perform as expected 
Acceptable Appears effective based on theoretical considerations; contingencies are available if the 

alternative fails to perform as expected 
Unacceptable Effectiveness appears dubious or relies on unproven technologies 

 
Technical applicability and system integrity and reliability are used interchangeably, as 
appropriate to the issue, to describe the suitability or expected performance of a given alternative.  

Ability to Service the Site Effectively  

Criteria Indicator
Service  Provides a guaranteed supply to the site with manageable potential for supply disruption, and/or 

contingencies available  
Accessibility Accessible land base or infrastructure needed to support component development and operation 
Performance 
Preferred Provides a guaranteed access / supply to the site with a low risk of interruption 
Acceptable Provides the required access / supply to the site with contingencies in the event of disruptions 
Unacceptable Cannot reliably provide sufficient access / supply, or involves an unacceptable level of risk without 

contingencies 
 
This performance objective is relevant for those aspects of the HRGP dealing with the provision 
of consumables and access to the HRGP site. The reliable (guaranteed) supply of consumables, 
such as fuel and power, is critical to the uninterrupted operation of the mine. Having access to 
required lands is also a critical aspect of this performance object, because unlike governments 
that have the power to expropriate lands, private proponents are unable to compel unwilling 
landowners to sell their lands; and even if such landowners are willing to sell their lands, the terms 
of such arrangements may not be reasonable to each party.  
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Effects to the Natural Environment  

Criteria Indicator
Effect on air quality 
and climate 

Attainment or maintenance of air quality point of impingement standards, or scientifically 
defensible alternatives 
Emission rates of greenhouse gases 

Effect on fish and 
aquatic habitat 

Attainment or maintenance of water quality guidelines for the protection of aquatic life, or 
scientifically defensible alternatives 
Maintenance or provision of fish habitat 
Maintenance of water flows or conditions suitable for fish passage 
Maintenance of groundwater flows, levels and quality 

Effect on wetlands Attainment or maintenance of water quality guidelines for the protection of aquatic life, or 
scientifically defensible alternatives 
Area, type and quality (functionality) of wetlands that would be displaced or altered 
Maintenance of wetland connectivity 

Effect on terrestrial 
species and habitat 

Area, type and quality (functionality) of terrestrial habitat that would be displaced or altered 
Potential for sound (or other harm and harassment) related disturbance 
Maintenance or provision of plant dispersion and wildlife movement corridors 

Effect on Species at 
Risk (SAR) 

Sensitivity level of involved species (Endangered, Threatened, Special Concern) 
Area, type and quality of SAR territories or habitat that would be displaced 
Potential for sound (or other harm and harassment) related disturbance 
Maintenance or provision of wildlife movement corridors 

Performance 
Preferred Requires least amount of mitigation to minimize adverse effects to the natural environment 

and is superior to acceptable alternatives 
Acceptable Minimizes adverse effects to the natural environment with mitigation 
Unacceptable Likely to cause significant adverse effects to the natural environment that cannot 

reasonably be mitigated 
 
The natural environment referred to in this performance objective is a broad term used to describe 
the air, bedrock, soil / overburden, water (surface and ground) and biological organisms / 
communities. Where appropriate, the assessment of alternatives relative to natural environment 
effects also considers the potential for positive effects in addition to negative effects. Potential 
climate change scenarios are considered, where applicable.  

Effects to the Human Environment  

Criteria Indicator
Effect on local residents Maintenance of property values 

Maintenance or improvement of income opportunities 
Maintenance or provision of local access 
Attainment of sound by-law guidelines, and/or background sound levels if already above 
the guidelines 
Non-interference with water well supply systems 
Potential for general disturbance and adverse effects on aesthetics 
Potential for adverse health and safety effects 

Effect on infrastructure Maintenance or provision of local and regional access 
Maintenance and reliability of power supply systems 
Maintenance and reliability of pipeline systems 
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Criteria Indicator
Public health and safety Attainment or maintenance of air quality point of impingement standards, or scientifically 

defensible alternatives 
Maintenance or attainment of the quality of drinking water supply systems 
Managing the potential for adverse electromagnetic exposure 
Maintaining safe road traffic conditions that are within the domain of Canadian Malartic 
control 
Maintenance or provision of health services 

Effect on local 
businesses 

Maintenance or improvement of business opportunities 

Effect on tourism and 
recreation 

Maintenance or improvement of tourism and recreational opportunities 
Potential for general disturbance and adverse effects on aesthetics 

Effect on agriculture 
and forestry 

Potential loss of lands 
 
Potential loss of productivity 

Regional economy Maintenance or improvement of the regional economy 
Effect on government 
services 

Maintenance or improvement on the capacity of existing health, education and family 
support services  

Effect on resource 
management objectives 

Consistency with established and planned resource management objectives 

Excessive waste 
materials 

Limiting the generation of unnecessary waste materials 

Effect on built heritage 
and cultural heritage 
landscapes 

Avoidance of damage to built heritage resources, or document heritage values if 
damage or relocation cannot reasonably be avoided 

Effects on First Nation 
reserves, and 
Aboriginal communities, 
and Métis 

Maintenance or improvement of First Nation reserve and community conditions (subject 
to the limitations of Company capacity and community members’ personal choice) 

Effect on spiritual, 
ceremonial, and cultural 
heritage, and 
archaeological sites 

Avoidance of damage or disturbance to known spiritual, ceremonial, cultural heritage 
and archaeological sites; or implement other forms protection / preservation supported 
by local First Nations and Métis 

Effects on traditional 
land use 

Maintain access to traditional lands for current traditional land uses, except as otherwise 
agreed to with local First Nations and Métis 

Effects on Aboriginal 
and Treaty Rights 

Avoid infringement of Aboriginal and Treaty Rights, except as otherwise agreed to with 
local First Nations and Métis 

Performance 
Preferred Requires least amount of mitigation to minimize adverse effects to the human 

environment, is superior to acceptable alternatives and provides positive effects 
Acceptable Minimizes adverse effects to the human environment with mitigation 
Unacceptable Likely to cause significant adverse human environment effects that cannot reasonably 

be mitigated 
 

The potential for negative human environment effects, such as the reduction of land use, is 
evaluated where appropriate for the alternatives for the various aspects of the HRGP. The human 
environment is defined herein to also include aspects of the cultural heritage environment as well 
as Aboriginal and treaty rights. The potential for negative effects to cultural heritage resources, 
traditional land use, and Aboriginal and treaty rights, such as the reduction of land use by 
Aboriginal peoples, or the quality of resources harvested by Aboriginal peoples, is evaluated 
where appropriate for the alternatives for the various aspects of the HRGP. The assessment of 
alternatives within the EA also considers potential positive effects. 
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Amenability to Reclamation  

Criteria Indicator
Effect on public safety 
and security 

Avoidance of safety and security risks to the general public 

Effect on environmental 
health and sustainability 

Attainment or maintenance of air quality point of impingement standards, or scientifically 
defensible alternatives 
Attainment or maintenance of water quality guidelines for the protection of aquatic life, or 
scientifically defensible alternatives 
Restoration of passive drainage systems 
Provision of habitats for vegetation and wildlife species, including SAR 

Effect on land use Provide opportunities for productive land uses following the completion of mining 
activities 
Provide for an aesthetically pleasing site 

Performance 
Preferred Causes disturbance to the natural environment that requires limited reclamation 
Acceptable Causes disturbance to the natural environment that requires moderate to extensive 

reclamation 
Unacceptable Mitigation of disturbance to the natural environment is not practical or feasible 
 
This performance objective relates to the decommissioning or reclamation of the HRGP and 
associated infrastructure (if any).  

Consideration of Effects from Climate Change  

Criteria Indicator
Effect from climate 
change 

Response to severe weather effects 
Response to changes in precipitation and temperature 

Performance 
Preferred Limited potential for infrastructure damage or service disruption due to climate change 
Acceptable Some potential for infrastructure damage or service disruption due to climate change 
Unacceptable Moderate to high potential for infrastructure damage or service disruption due to climate 

change 
 
This performance objective relates to the potential for infrastructure damage or service disruption 
due to climate change. The principal factors requiring consideration are the frequency and 
severity of storm events, particularly high wind conditions; and the potential for increased ice 
accretion on overhead lines.  

Cost-effectiveness  

Criteria Indicator
HRGP financing Investor attractiveness or risk 
Return on investment Provides a competitive or acceptable return on investment 
Financial risk Provides, or is associated with, a preferred, manageable or acceptable financial risk  
Performance 
Preferred Facilitates a competitive return on investment 
Acceptable Facilitates an acceptable return on investment 
Unacceptable Cannot be financially supported by the HRGP 
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Cost-effectiveness relates to overall HRGP costs, including capital, operation, maintenance, and 
closure / reclamation costs. Each aspect of the HRGP has cost implications and thus cost-
effectiveness is a performance objective common to all Project aspects including access road 
and transmission line construction and maintenance.  

2.3 Identification of the Preferred Alternative 

The alternatives are given an overall or summary evaluation, taking all of the performance 
objectives, and associated performance criteria and indicators, into consideration. There are two 
general approaches to summary evaluations in EA processes. One approach is to give numerical 
values to individual performance objectives (or equivalents), based on application of the 
appropriate criteria and indicators, and then to sum these values to arrive at an overall index. This 
approach typically requires some form of weighting to take into account the varying importance 
of the different performance objectives. Weighting factors have to be carefully justified and are 
thus are often open to interpretation. In addition, the numerical approach may result in two or 
more very different alternatives that have the same, or very similar, overall index values; when 
intuitively it is clear that one alternative better meets Project needs, constraints, environmental, 
and health and safety requirements; and is technically superior to the other. Numerical 
evaluations may also not be as readily transparent during public review and consultation 
processes. 

The second approach, and the one used herein is to rely on a comparative evaluation of the 
overall advantages and disadvantages of a method as demonstrated through the performance 
descriptions (that is whether an alternative is preferred, acceptable or unacceptable for each 
performance objective). Using this method, and with the knowledge that all performance 
objectives are essential to the acceptability of any given alternative; an alternative is rejected if it 
attains an unacceptable rating for any single performance objective.  

This approach with minor variations, has been used successfully by Amec Foster Wheeler for 
alternative assessments for a number of other mining project-related EAs in Ontario.  

The alternative which receives the greatest number of preferred ratings is not necessarily the 
best, or most preferred, overall alternative. The relative importance of the individual performance 
objectives needs to be considered as well. It may be that one or two performance objectives are 
more important and override all other objectives, so long as a minimum rating of acceptable is 
attained for all remaining objectives and the relative importance assigned to performance 
objectives is supported by Provincial and Federal regulatory agencies. The final evaluation of 
alternatives is therefore a reasoned process, in which the basis for the final selection of 
alternatives is easily understood at all levels. 
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3.0 ACCESS ROAD ALTERNATIVES 

Two alternative routes have been identified to provide permanent, all-season access to the HRGP 
site: 

 Alternative 1 - Upgrading the existing Hardtack / Sawbill Road: The HRGP is currently 
accessible by means of the existing Hardtack / Sawbill Road, which is a two-lane gravel 
road of approximately 26.1 km length (Figure 3). In order to provide permanent effective 
access to the HRGP, the Hardtack / Sawbill Road would have to be widened and improved 
drainage provided. The location of the Hardtack / Sawbill Road is shown in Figure 3. The 
Hardtack / Sawbill Road alternative assessed herein includes only that portion of the 
alignment up to the exploration camp at the north end of Sawbill Bay, and does not include 
the approximately 9.6 km of common access road from there to the mine site proper.  

 Alternative 2 - Development of a Raft Lake / Sawbill Road: The other access road 
alternative would be to upgrade the existing Raft Lake / Sawbill Road alignment (Figure 3). 
The Raft Lake / Sawbill Road alternative measures approximately 25.5 km in length, and 
is currently comprised of sections of single lane (8.2 km) and double lane (4.4 km) gravel 
road segments, along with a 10.4 km trail segment. There is an approximate 2.6 km gap 
in the existing road / trail alignment in the area of the Raft Lake Cut (the Cut) between 
Finlayson Lake and Lower Marmion Lake. A bridge would be required at this crossing 
location. 

3.1 Alternative 1 - Hardtack / Sawbill Road 

The HRGP is currently accessible by means of the existing Hardtack / Sawbill Road that has been 
constructed to MNRF primary forest access road standards. In order to provide permanent access 
to the HRGP, the Hardtack / Sawbill Road requires upgrading, still as a two lane gravel road, but 
with average surface dimensions of approximately 10 m (2 x 3.5 m driving surface and 2 x 1.5 m 
gravel shoulders) and ROW dimensions of approximately 30 to 40 m, depending on sighting 
requirements. There are also some sections of the road that will need to be re-aligned for safety 
reasons to avoid tight turn radii. Otherwise, this existing routing is well established and has served 
to support forest access and HRGP advanced exploration activities.  

The major portion of the route is on Crown lands for which there are no active mineral claims 
(60%), with 38% passing through Crown lands where active mining claims are held by Canadian 
Malartic, and 2% passing through Crown lands where active mining claims are held by others 
(Figure 4). A more recent review of the MNDM CLAIMaps (November 2016) indicates that fewer 
mining claims are currently present along this route. There are no residences (permanent or 
seasonal) or established outfitter facilities within 2,000 m of the existing road. 

Vegetation communities through which the alignment ROW passes are mainly comprised of 
dense mixed forest (45.7%), with secondary representation of sparse forest (22.6%) and dense 
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deciduous forest (15.6%; Figure 5, Table 1). The occurrence of wetlands (including treed fen and 
bog habitats) along the alignment is minor (<2%).  

3.2 Alternative 2 - Raft Lake / Sawbill Road 

The Raft Lake / Sawbill Road alternative follows along the height of land that separates Finlayson 
Lake from Lower Marmion Lake, and then passes around the northeast side of Sawbill Bay to the 
exploration camp. Extensive upgrading of the entire alignment would be required with the 
exception of the terminal 4.4 km. The Raft Lake Road section of the alignment measures 8.2 km 
and is a single lane gravel road which is not currently capable of supporting heavy loads (neither 
is the remainder of the route). A gap of approximately 2.6 km in the current road / trail system 
exists in the vicinity of the Cut between Finlayson Lake and Lower Marmion Lake. The next 
section of the route follows along a 10.4 km section of a forest access trail. The terminal section 
of the existing alignment is a 4.4 km long, two lane gravel road, which is common to both the 
Hardtack / Sawbill Road and Raft Lake / Sawbill Road routing alternatives.  

Land tenure along the route is somewhat complicated. The majority of this route (92%) passes 
through Crown lands where active mining claims are held by others which could result in 
complications (Figure 4). This route also passes through active land dispositions and withdrawals 
(held by others) that are associated with the Cut (4%). Only a small portion of the route passes 
through Crown lands where active mining claims are held by Canadian Malartic (4%). There are 
no permanent or seasonal residences, or established outfitter facilities within 2,000 m of the 
alignment, with the exception of the Finlayson Resort positioned approximately 1,700 m from Raft 
Lake Road (Figure 4). 

Vegetation communities through which the alignment corridor passes are mainly comprised of 
sparse forest (38.5%), with secondary representation of dense mixed forest (29.1%) and dense 
coniferous forest (17.0%; Figure 5, Table 1). The occurrence of wetlands (including treed fen and 
bog habitats) along the alignment is minor (<2%).  
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4.0 TRANSMISSION LINE ROUTING ALTERNATIVES 

The nearest transmission line capable of meeting the HRGP electrical needs is the 230 kV 
transmission line that links Atikokan to Dryden. At its nearest point, the 230 kV Hydro One 
Networks transmission line is approximately 19 km southwest of the proposed HRGP plant site, 
along the proposed transmission line route. A ROW will need to be cleared and a 230 kV 
transmission line constructed between the Project site and the existing Hydro One Networks line 
in order to draw power from this line. Periodic clearing of the ROW will be required during 
operation to ensure its safe operation (maintaining clearance for conductors). 

The transmission line will be of standard design, using either a one or two pole wooden structure, 
with two or three-pole structures at angles, and steel towers at major lake crossings. Guy wires 
will be used to support the structures as required, typically in softer soils and at turning points. 
Steel tower major lake crossings would include spans (tower to tower) of up to about 825 m, 
depending on the alternative being considered. Spans of this dimension are similar in length to 
those associated with the 230 kV steel tower spans bordering Highway 11 across Rainy Lake, 
just east of Fort Frances, where span lengths range from about 750 to 850 m (Figure 6).  

Four transmission line routing alternatives were considered (Figures 7 and 8): 

 Alternative 1: construct along the Hardtack / Sawbill Road ROW, paralleling the 
northwest side of Finlayson Lake, and continuing around the north side of Sawbill Bay to 
the Project site; 

 Alternative 2: construct along the height of land separating Finlayson Lake and the Lower 
Marmion Reservoir, along the Raft Lake Road, and connecting into the Alternative 1 route 
north of Sawbill Bay; 

 Alternative 3: construct along the Alternative 1 route to the north end of Finlayson Lake 
and from there eastward across Sawbill Bay to the Project site; and 

 Alternative 4: construct along the Alternative 2 route to the north end of Finlayson Lake 
and from there eastward across Sawbill Bay to the Project site. 

Alternatives 1, 2 and 3 were assessed as part of the 2013 Environmental Impact Statement / 
Environmental Assessment Report (Golder Associates 2013). Alternative 4 was added to this 
assessment for completeness. It contains elements of Alternatives 2 and 3, but does not include 
any new ROW sections beyond those contained as part of Alternatives 2 and 3. 

Alternatives 1 and 2 are almost entirely land-based alternatives following near to existing gravel 
road / trail ROWs, recognizing that the some separation offsets will be needed between the road / 
trail and transmission line ROWs. The reason for this is that it is not practical to construct 
transmission lines that would follow precisely along road ROWs where there are short winding 
sections. The only exception to the land-based character of the alignments is at the mine site 
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where crossings of two small embayments would likely be required using steel tower spans to 
minimize turning points / land use conflicts. Alternatives 3 and 4 each require a substantive 
crossing of Sawbill Bay, requiring the use of a number of steel towers to cross larger expanses of 
open water.  

The option of using submarine cable(s) was considered as a potential variation on Alternatives 3 
and 4, instead of using overhead steel towers to support conductors over Sawbill Bay. Submarine 
cable costs for 230 kV transmission lines, however, are approximately 5 to 10 times those 
associated with steel tower, wide span construction (Kerr Wood Leidal Associates 2012; Power 
Engineers 2015). Use of a submarine cable would cost approximately $5.5 to 12.5 Million more 
than a steel tower line over the same distance over Sawbill Bay, based on an approximate 1.5 km 
submarine cable crossing.  

Other considerations (Power Engineers 2015): 

 Submarine lines are better protected against weather and other conditions that can impact 
overhead lines. If the cables experience a fault, however, the cost for finding its location 
and fixing the cable is sometimes 5 to 10 times more expensive than repairing a fault in 
an overhead line where the conductors are visible, readily accessible and easier to repair. 

 The durations of submarine line outages vary widely depending on the operational voltage, 
site conditions, type of failure, material and equipment availability, repair personnel 
availability and ability, and cooperating weather. The duration of such outages is still 
longer than those associated with overhead lines. 

The use of submarine cable transmission lines for lake crossings is consequently not feasible / 
supportable by the HRGP and was therefore eliminated from further consideration. 

4.1 Alternative 1 – Hardtack / Sawbill Road Alignment 

Alternative 1 follows along the Hardtack / Sawbill Road, paralleling the northwest side of Finlayson 
Lake and wrapping around the north side of Sawbill Bay to the Project site. It is therefore fully 
accessible along its entire length, recognizing that short construction access roads will be required 
where greater separation distances exist between the transmission line ROW and the road, 
resulting from the linearity of the transmission line route. The Alternative 1 route measures 34 km 
in total length and would involve approximately 17 water crossings, depending on details of the 
final selected route. Most of these crossings are small watercourses and small waterbodies, not 
involving the need for steel towers (Table 2). Towers may potentially be required for the terminal 
area proximal to the mine site where embayments may need to be crossed.  

The major portion of the route is on Crown lands for which there are no active mineral claims 
(44%), with 28% passing through Crown lands where active mining claims are held by Canadian 
Malartic, and 26% passing through Crown lands where active mining claims are held by others 
(Figure 4). A small portion of the alignment (2%) at the Project site terminus passes through land 
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dispositions and patents held mainly by Canadian Malartic. There are no permanent or seasonal 
residences within 2,000 m of the proposed transmission line routing, with the exception of the 
Canoe Canada Outfitters camp adjacent to the proposed HRGP mine site. The Finlayson Resort 
is positioned approximately 3,000 m from the transmission line grid connection point near the 
south end of Finlayson Lake (Figure 4). Canadian Malartic has an agreement with Canoe Canada 
Outfitters that would restrict use of this camp during Project construction and operations. 

Subsurface conditions along the route affect constructability as well as having design 
considerations. The majority of Alternative 1 passes through predominantly bedrock terrain (69%), 
with lesser portions of the alignment passing through terrain underlain by glaciolacustrine deposits 
associated with lands bordering and near to Finlayson Lake (29%), and glaciofluvial / fluvial 
deposits (2%; Figure 8). Vegetation communities through which the alignment corridor passes 
are mainly comprised of dense mixed forest (52.7%), with secondary representation of sparse 
forest (21.0%) and dense coniferous forest (15.1%; Figure 9a, Table 3). Approximately 7.6% of 
the alignment passes through dense deciduous forest. Forest depletion is limited to <5% of the 
terrestrial portion of the alignment. The occurrence of wetlands (including treed fen and bog 
habitats) along the alignment is minor (<2%).  

Alternative 1 passes near to a scattered number of small Moose aquatic feeding areas bordering 
Finlayson Lake, as well as near to two known Osprey nesting sites, the closest of which is 
approximately 115 m from the alignment (Figure 10). MNRF has development restrictions on 
areas within a 300 m radius of Osprey nests (MNRF 2014). Two of the Moose aquatic feeding 
areas occur within 120 m of the transmission line ROW: an aquatic feeding area encompassing 
approximately 0.69 hectares (ha) at the approximate 7.6 km mark, and a second area of 
approximately 0.16 ha at the approximate 16 km mark. The 120 m distance setback for the 
protection of Moose aquatic feeding areas is defined in the Significant Wildlife Habitat Mitigation 
Support Tool Version 2014 (MNRF 2014).  

Species at risk (SAR) identified along the route include: Canada Warbler, Bald Eagle, and 
Snapping Turtle (Figure 10). Two SAR bat species, Little Brown Myotis and Northern Myotis, are 
also likely to be present, both of which are classified Provincially and Federally as Endangered. 
Populations of the two bat species have declined markedly in recent years because of white nose 
syndrome; a fungal infection that weakens bats in their winter hibernacula (such as caves). The 
closest Bald Eagle nest site to the Alternative 1 alignment is approximately 340 m (Table 4).  

4.2 Alternative 2 – Raft Lake Road Alignment 

Alternative 2 follows along the Raft Lake Road on the height of land that separates Finlayson 
Lake from Lower Marmion Lake, and is then routed around the north side of Sawbill Bay to the 
Project site in the same manner as Alternative 1. This alternative is fully accessible by Raft Lake 
Road, recognizing that there is a break of approximately 2.6 km between the southern and 
northern portions of this road / trail network at the canal connection (the Cut) between Finlayson 
Lake and Lower Marmion Lake. 
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The total length of this transmission line alternative measures 34 km, and its construction would 
involve approximately 11 water crossings, depending on details of the final selected route. All of 
the water crossings would be small creek crossings, not involving the need for steel towers, except 
for the terminal area proximal to the mine site. The majority of this route (65%) passes through 
Crown lands where active mining claims are held by others (Figure 4). This route also passes 
through active land dispositions (held by others) that are associated with the Cut, connecting 
Marmion Lake with Finlayson Lake. Only a small portion of the route passes through Crown lands 
where active mining claims are held by Canadian Malartic (30%) and through land dispositions 
and patents held mainly by Canadian Malartic (3%). There are no residences (permanent or 
seasonal) or established outfitter facilities within 2,000 m of the proposed transmission line 
routing, with the exception of the Canoe Canada Outfitters camp adjacent to the proposed HRGP 
mine site, and the Finlayson Resort positioned approximately 1,700 m from the transmission line 
grid connection point near the south end of Finlayson Lake (Figure 4). 

The entire alternative routing passes through bedrock dominated terrain with the exception of a 
small glaciofluvial zone bordering Highway 622 (Figure 8). Vegetation communities through which 
the alignment corridor passes are mainly comprised of dense mixed forest (46.8%), with 
secondary representation of dense coniferous forest (24.2%) and sparse forest (24.2%; 
Figure 9b, Table 3). Forest depletion is limited to <5% of the terrestrial portion of the alignment. 
The occurrence of wetlands (including treed fen and bog habitats) along the alignment is minor 
(<2%).  

Alternative 2 passes near to: a small sequence of Moose aquatic feeding areas approximately 
6 km north of Highway 622; one known Osprey nesting site, which is positioned approximately 
530 m from the alignment; and one known Bald Eagle nesting site positioned approximately 
610 m from the alignment (Figure 10). MNRF has development restrictions on areas within a 
400 to 800 m radius of Bald Eagle nests (MNRF 2014). One of the Moose aquatic feeding areas 
measuring approximately 10.9 ha occurs immediately adjacent to the proposed ROW at the 
approximate 6.7 km mark. This is the only identified Moose aquatic feeding area within 120 of the 
ROW. Baseline field investigations were not specifically conducted along the southern portion of 
the Alternative 2 routing, but based on habitat considerations and similarity to the Alternative 1 
routing, it is expected that the following SAR could be present: Canada Warbler, Bald Eagle and 
Snapping Turtle (Figure 10). Two SAR bat species, Little Brown Myotis and Northern Myotis, are 
also likely to be present. 

4.3 Alternative 3 – Hardtack / Sawbill Road and Sawbill Bay Alignment 

Alternative 3 measuring approximately 18.8 km in length, is a variant on the Alternative 1 
alignment, where instead of following the existing Hardtack / Sawbill Road alignment all the way 
around the north end of Sawbill Bay, this alternative follows the Alternative 1 route for the first 
approximately 13.8 km, and then traverses directly east across a portion of Finlayson Lake and 
Sawbill Bay to the mine site (Figure 7). The terminal approximately 4.7 km of the alignment 
involves a number of longer water crossings and would require the use of steel towers to raise 
the conductors sufficiently to span the open water. Nine steel tower placements are proposed 
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with spans between towers ranging in length from about 420 to 825 m (Figure 11). The majority 
of the towers are set back from 50 to 60 m from the shoreline; but one of the towers (Tower 91) 
would necessarily be placed within about 25 m of the shoreline. Spanning Finlayson Lake and 
Sawbill Bay in this manner would shorten the overall transmission line route by 15.2 km as 
compared with Alternative 1. For Alternative 3, 18 separate, new construction access roads would 
be required ranging in length from approximately 40 to 565 m, except for access road AR 16 
which measures approximately 1,300 m (Figure 12). Note that construction access road 
requirements for the other three alternatives (Alternatives 1, 2 and 4) have not been determined, 
as engineering details on these other alternatives have not been progressed.  

Finlayson Lake and Sawbill Bay are generally of shallow to intermediate depths (<8 m) at the 
proposed routing, with the exception of the easternmost bay crossing where water depths reach 
a maximum of 16 to 18 m. Steel tower crossing locations are shown in Figure 11. In addition to 
these crossings, there would also be approximately seven smaller water crossings prior to the 
Finlayson Lake crossing. Where steel towers are required for major crossings, these would likely 
take the form of those shown in Figure 6, to be confirmed during detailed design. The steel towers 
would likely range in height from approximately 40 to 70 m and navigation aids (lighting and 
balloon balls) are expected to be needed for aircraft safety. Access to two of the steel tower 
locations will require new water crossings. These crossings will temporary and will utilize culvert, 
bridge or ice crossings, as appropriate for environmental protection. Details of steel tower access 
water crossings will be provided at the permitting and approvals stage, and may require further 
data and review / approval from other permitting authorities such as from the Federal Department 
of Fisheries and Oceans.  

Navigation lighting would be powered from the conductor lines on the towers and an independent 
power source is not required. Various equipment packages are available on the market that can 
provide this function. The only exception would likely be the terminal tower at the mine site, where 
the warning light would be run off the stepped down mine site power system.  

Alternative 3 would reduce the length of transmission line that passes through Crown lands 
involving mineral claims held by others to 4.3 km, compared to 8.8 km for Alternative 1. The 
nearest seasonal residence (outfitter establishment) to Alternative 3 is the Finlayson Lake Resort 
positioned approximately 3,000 m from the transmission line grid connection point near the south 
end of Finlayson Lake (Figure 4).  

The majority of Alternative 3 passes through bedrock terrain (78%), with a small portion of the 
alignment passing through terrain underlain by glaciolacustrine deposits associated with lands 
bordering and near to Finlayson Lake (19%; Figure 8). Vegetation communities through which 
the alignment corridor passes are mainly comprised of dense mixed forest (45.3%), with 
secondary representation of sparse forest (24.2%) and dense coniferous forest (13.0%; Figure 7, 
Table 3). Approximately 12.1% of the alignment passes through dense deciduous forest. Forest 
depletion is limited to <5% of the terrestrial portion of the alignment. The occurrence of wetlands 
(including treed fen and bog habitats) along the alignment is minor (<2%).  

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



Hammond Reef Gold Project 
Supplemental Assessment of Access Road and  
Transmission Line Routing Alternatives, Version 3 
April 2017 
 
 

TC150515  Page 19 

Alternative 3 passes near to a small sequence of Moose aquatic feeding areas bordering 
Finlayson Lake, as well as near to two known Osprey nesting sites, the closest of which is 
approximately 115 m from the alignment; and to one Bald Eagle nest which is located 
approximately 340 m from the alignment (Figure 10, Table 4). One of the Moose aquatic feeding 
areas occurs within 120 m of the transmission line ROW, namely an aquatic feeding area 
encompassing approximately 0.69 ha at the approximate 7.6 km mark. SAR identified along the 
route to date are restricted to Canada Warbler and Bald Eagle (Figure 10). Two SAR bat species, 
Little Brown Myotis and Northern Myotis, are also likely to be present.  

4.4 Alternative 4 – Raft Lake Road and Sawbill Bay Alignment  

Alternative 4 is a mirror image of Alternative 3, except that the crossing of Sawbill Bay is 
associated with a truncation of Alternative 2, rather than a truncation of Alternative 1. The total 
length of this alignment is 17.5 km, with virtually all of the land based portion of the alignment 
being through Crown Lands involving mineral claims held by others. The steel tower section of 
this alignment would measure approximately 2.7 km, and would consist of a total of five towers, 
compared with the nine towers associated with Alternative 3. 

The alignment passes mainly through bedrock terrain. Vegetation communities through which the 
alignment corridor passes are mainly comprised of dense mixed forest (39.7%), with secondary 
representation of sparse forest (28.9%) and dense coniferous forest (26.6%; Figure 9b, Table 3). 
Forest depletion is limited to <5% of the terrestrial portion of the alignment.  

Known environmental sensitivities are the same as those discussed in association with the 
southern portion of Alternative 2. Based on MNRF NRVIS data sensitivities are expected to 
include: Moose aquatic feeding areas and Osprey and Bald Eagle nest sites (Figure 10). The 
closest Osprey and Bald Eagle nest sites are positioned at distances of approximately 530 and 
610 m from the alignment, respectively. One of the Moose aquatic feeding areas measuring 
approximately 10.9 ha occurs immediately adjacent to the proposed ROW at the approximate 
6.7 km mark. SAR species likely to be present include Canada Warbler, Bald Eagle, Little Brown 
Myotis, Northern Myotis and potentially Snapping Turtle (Figure 10).  

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



Hammond Reef Gold Project 
Supplemental Assessment of Access Road and  
Transmission Line Routing Alternatives, Version 3 
April 2017 
 
 

TC150515  Page 20 

5.0 ENGAGEMENT AND CONSULTATION 

5.1 Aboriginal Engagement 

As described in Section 1.1, Federal Guidelines for the EIS were issued in December 2011 and 
the final ToR for the EA was approved by the Province in July 2012. Osisko initiated public and 
Aboriginal engagement on the HRGP well in advance of these dates.  

Aboriginal engagement in the early Project planning phase resulted in the signing of a 
Memorandum of Understanding (MOU) with eight First Nations, in December 2010. In December 
2012, a Resource Sharing Agreement (RSA) was signed with these same eight First Nations. The 
following First Nations communities are signatories to the RSA and as such actively participate in 
the RSA Committees, spring and fall ceremonies and regular Project updates: 

 Couchiching First Nation; 
 Lac La Croix First Nation; 
 Mitaanjigamiing First Nation;  
 Naicatchewenin First Nation; 
 Nigigoonsiminikaaning First Nation; 
 Rainy River First Nation; Seine River First Nation; and  
 Lac de Mille Lacs First Nation. 

 
A MOU was also signed with the Métis Nation of Ontario (MNO) in March 2012, followed by the 
signing of a Shared Interests Agreement (SIA) in July 2015. The following local and regional Métis 
councils are signatories to the agreement and as such are represented in the Consultation 
Committee for the Project: 

 Atikokan Métis Council; 
 Kenora Métis Council; 
 Sunset County Métis Council; and 
 Northwest Métis Nation of Ontario Council. 

The Wabigoon Lake Ojibway Nation was also engaged as part of the EA process, participating in 
Project updates and Elders forums. In 2012 the Wabigoon Lake Ojibway Nation provided a letter 
stating that they did not believe they would be affected by the Project, and have therefore 
remained informed but have taken less of a participatory role in engagement activities.  

Meetings to discuss details of the HRGP with the above First Nations commenced February 2011 
and have continued through to the present, at various intervals consistent with EIS / EA 
development milestones described in Tables 7-9 and 7-10 of the final EIS / EA Report. Project 
alternatives were included among the various topics that were discussed throughout Aboriginal 
engagement activities. Opportunities to review and comment on the Project alternative selection 
and assessment were also provided as part of the general review of the ToR; and more completely 
with the draft and final EIS / EA Reports.  
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The majority of concerns raised by the various Aboriginal communities centred on matters relating 
to community benefits, employment and training, consultation / engagement processes, EA 
procedures, and environmental protection. With regard to environmental protection, the principal 
concerns were those relating to tailings management, water quality and water use, and closure 
planning. Specific concerns regarding the access road and transmission line ROW location and 
transmission line construction and maintenance were limited to questions from the Métis 
committee regarding electrical tower design, placement and ROW. 

Canadian Malartic has continued to engage with our Aboriginal partners through regular Project 
updates and ceremonies, including aspects relating to the access road and transmission line 
ROW route selection, construction and maintenance. The preparation and review of this 
document is part of that process.  

A complete record of the Aboriginal engagement activities undertaken throughout the HRGP EA 
process is provided in Appendix 7.V of the final EIS / EA Report. 

5.2 Local Resident and General Public Consultation 

Local resident and general public consultation associated with the formal EA process for the 
HRGP commenced on August 16, 2011, with the draft Federal EIS Guidelines being made 
available for public review; and with submission of the draft ToR to the MOE on January 23, 2012. 
Notices for commencement of the EA were made available to the general public on July 30, 2012; 
with notices pertaining to opportunities to review the draft and final EIS / EA Report being posted 
on November 5, 2012 and December 13, 2013, respectively. 

Community news briefs on the HRGP were published online in local and regional newspapers on 
a bi-weekly basis from November 2010 to January 2014. Periodic publications have continued at 
key Project milestones. These local and regional newspapers included the: 

 Atikokan Progress; 
 Fort Frances Times; 
 Thunder Bay Chronicle; 
 Ignace Driftwood; and 
 Wawatay Times (First Nations publication). 

Community open house events were held in: 

 Atikokan on June 18, 2011 (attended by approximately 220 people); 
 Atikokan on October 19, 2011 (attended by approximately 50 people); 
 Atikokan on March 9, 2012 (attended by approximately 60 people); 
 Fort Frances on March 10, 2012 (attended by approximately 20 people); 
 Atikokan on August 18, 2012 (attended by approximately 105 people) 
 Atikokan on April 3, 2013 (attended by approximately 80 people); and 
 Atikokan on January 28, 2014 (attended by approximately 50 people). 
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Ongoing Project updates are provided to the Atikokan Mayor and Council including formal 
presentations in December 2013, March 2014 and July 2015, and through regular informal 
discussions.  

Materials were also posted to the Project website including the draft and final EIS / EA Reports. 
Regular e-mail notices were sent to 12 non-governmental organizations, including a number of 
environmental groups of availability of documents (Golder 2013). Key documents have also been 
available through Federal and Provincial government websites.  

Open houses during review of the ToR and the draft EIS / EA Report included materials on access 
road and transmission line alternatives. Copies of applicable presentation slides / posters are 
provided in Appendix D. The draft and final EIS / EA Reports contained an alternatives 
assessment of all major Project components, including access road and transmission line 
alternatives.  

The majority of comments received from public stakeholders were focused on the potential for 
Project benefits to local and regional economic development (Golder 2013). Comments relating 
to the access road and transmission line and related alternatives were limited to:  

 Interest in Project’s potential for natural gas use; and 
 Concern regarding visual impacts to outdoor tourism sector. 

 
There have been otherwise no specific comments received from public stakeholders on any 
preferences related to the road or transmission line routing. 

A complete record of the extensive consultation undertaken in relation to the HRGP EA is provided 
in Appendix 7 of the final EIS / EA Report. 

5.3 Government Agency Consultation 

A Project Description to initiate the Federal EA process was submitted by Osisko on April 28, 
2011; and Osisko entered into a Voluntary Agreement with the MOE on August 26, 2011 to 
conduct an Individual EA.  

Since that time Canadian Malartic has worked closely with Federal and Provincial government 
agencies to ensure that:  

 HRGP is developed in a sustainable and responsive manner; 

 Input from members of the public, Aboriginal communities, and government agencies is 
appropriately considered; and  

 Requirements of the Federal EIS Guidelines and the Provincial ToR have been met. 
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Federal agencies involved in the EA process have included: 

 CEA Agency; 
 Aboriginal Affairs and Northern Development Canada; 
 Department of Fisheries and Oceans; 
 Environment Canada and Climate Change (ECCC); 
 Health Canada; 
 Major Projects Management Office; 
 Natural Resources Canada; and 
 Transport Canada. 

Provincial agencies have included: 

 MOECC; 
 MNDM; 
 MNRF; 
 Ministry of Tourism and Culture; 
 Ministry of Transportation; and 
 Ministry of Labour. 

These various agencies have had the opportunity to review all aspects of Project documentation, 
focusing principally on their specific areas of interest. In the case of a number of the ministries / 
agencies, such as MOECC, CEA Agency, MNRF and ECCC, their respective areas of interest 
can be quite broad. As an example, a total of approximately 700 comments were received on the 
draft EIS / EA Report. Approximately 290 of these comments were received from MNRF, 175 
were received from MOECC, and 60 were received from CEAA on behalf of the Federal agencies. 
A further approximately 150 comments were received from the Federal and Provincial 
government agencies on the Final EIS / EA Report, with the majority of these comments again 
coming from MNRF.  

An Addendum to the Final EIS / EA Report was prepared and submitted in June 2015, with 
approximately 50 additional comments on the Addendum received from Federal and Provincial 
government in September 2015.  

Relative to this document, MNRF in particular had concerns about the level of detail provided by 
Canadian Malartic on the evaluation of transmission line alternatives. Comments regarding 
transmission line alternatives, and the evaluation of alternatives in general, were also received 
from MOECC.  

As described in Section 1.2, MNRF determined that the level of detail provided in the assessment 
of transmission line routing alternatives was unlikely to be sufficient to meet the MNRF Class EA 
process equivalent and subsequent permitting information requirements, and that a supplemental 
assessment of the transmission line routing alternatives would therefore be therefore be required.  
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A supplemental assessment of transmission line routing alternatives was developed by Amec 
Foster Wheeler on behalf of Canadian Malartic in February 2016, and was submitted to the 
government agencies for their consideration (Supplemental Assessment of Transmission Line 
Routing Alternatives, Version 1). On review of the document, MNRF requested further 
information, including incorporation of the assessment of HRGP access road alternatives as part 
of the transmission line assessment document, as the two components (access road ROW and 
transmission line ROW) are linked.  

This revised version of the February 2016 document is intended primarily to address comments 
expressed by MNRF requesting more detail on the transmission line alternatives assessment, as 
clarified through subsequent discussions held with the MNRF, as per Section 1.2 and Appendix A. 

On finalization, this report will be made available for public review by Canadian Malartic, to 
supplement the public consultation on the alternatives already completed to date as part of the 
overall HRGP EA process. 
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6.0 EVALUATION OF ACCESS ROAD ALTERNATIVES 

Performance objectives applicable to access road routing alternatives are the following:  

 Technical applicability and/or system integrity and reliability; 
 Ability to service the site effectively;  
 Effects (adverse) to the natural environment;  
 Effects to the human environment;  
 Amenability to reclamation;  
 Effects from climate charge; and 
 Cost effectiveness.  

 
A detailed assessment of the two identified access road alternatives (Section 3; Alternative 1 - 
Upgrading the existing Hardtack / Sawbill Road and Alternative 2 - Development of a Raft Lake / 
Sawbill Road) is presented in tabular form in Appendix B utilizing the methodology, criteria and 
indicators described in Section 2. The following sections summarize the results of that detailed 
assessment.  

6.1 Technical Applicability and/or System Integrity and Reliability 

Both alternatives have good construction access, and construction methods are predictably 
effective. The main difference between the two alternatives regarding this performance objective 
is the need for a substantial bridge crossing of the Raft Lake Cut crossing for Alternative 2. 
Alternative 1 - Hardtack / Sawbill Road alternative is therefore rated as preferred, and 
Alternative 2 - Raft Lake / Sawbill Road alternative is rated as acceptable for this performance 
objective. 

6.2 Ability to Service the Site Effectively 

There are no comparative differences between the two road access alternatives with regard to 
ability to service the site effectively, including considerations of travel times to the site, as both 
alternatives are of a similar length. Both alternatives are consequently rated as preferred for this 
performance objective. 

6.3 Effects to the Natural Environment 

There are no major differences between the two alternatives with respect to air quality, 
greenhouse gas emissions, water quality and fish habitat, or potential impacts to wetlands. A new 
bridge crossing will be required at the Raft Lake Cut for the Raft Lake / Sawbill Road alternative, 
but this Cut is through bedrock with vertical walls and the Cut would be crossed with a single span 
that would not alter fish habitat. 
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6.3.1 Area, Type and Quality of Terrestrial Habitat that would be Displaced or Altered 

The major difference between the two road alternatives is that the Hardtack / Sawbill Road 
alternative already exists as a two-lane gravel road that would require only minor upgrading to 
support the HRGP; whereas the Raft Lake / Sawbill Road alternative would require substantial 
upgrading of a less developed, incomplete road and trail system, including a bridge crossing of 
the Raft Lake Cut.  

Based on a review of satellite imagery for the area, the existing cleared ROW for the Hardtack / 
Sawbill Road system generally measures about 30 m in width, such that only generally minor 
additional ROW clearing would be required to be able to upgrade this road to support the HRGP. 
Road upgrading requirements include some sections of the road that will need to be re-aligned 
for safety reasons to avoid tight turn radii. In contrast, the Raft Lake / Sawbill Road alternative, 
has an existing cleared ROW of up to approximately 6 to 8 m (except where the alignment passes 
through recently cutover terrain, and the terminal 4.4 km section of this alignment that is common 
to both access road alternatives). Assuming an average ROW width of 35 m, development of the 
Hardtack / Sawbill Road alternative would require the additional clearing of an estimated 12.7 ha 
of forest habitat, whereas development of the Raft Lake / Sawbill Road alternative would require 
the clearing of an additional approximately 60.9 ha of forest habitat. The ROW clearing 
requirement for the Raft Lake / Sawbill Road alternative is greater because the existing cleared 
ROW width for much of this system is only about 6 to 8 m.  

6.3.2 Potential for Noise (or other harm and harassment-related Disturbance) 

The main difference between the two alternatives in this regard, is that Hardtack / Sawbill Road 
alternative already exists as a two-lane gravel road and will only require minor upgrades; whereas 
the Raft Lake / Sawbill Road alternative is more isolated and requires considerably more 
extensive work for upgrading. Noise intrusion associated with construction would be considerably 
more pronounced for the Raft Lake / Sawbill Road alternative. Also, if the Raft Lake / Sawbill 
Road alternative were to be selected as the preferred alternative, it is likely that the Hardtack / 
Sawbill Road alternative would continue to be used by the general public and commercial forestry 
operators, such that noise disturbance would then emanate from two roadways, rather than from 
a single roadway.  

Wildlife utilizing habitats bordering and near to the Hardtack / Sawbill Road are anticipated to be 
partially acclimated to road traffic noise and other associated disturbances along this ROW, 
recognizing that increased traffic will occur along the Hardtack / Sawbill Road in association with 
construction and operation of the HRGP. In contrast, wildlife inhabiting areas bordering and near 
to the Raft Lake / Sawbill Road alternative, are currently subject to considerably lesser levels of 
disturbance.  
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6.3.3 Ungulate Habitat  

The potential for disturbance to ungulates (Moose and White-tailed Deer) is a reflection of: the 
potential to displace or alter forest habitat; and the potential for noise or other disturbances, 
including the potential for vehicular collisions.  

Both species benefit from conditions which provide a mix of new and older growth forest. Winter 
conditions are particularly important. During that period, dense coniferous forest associated with 
zones of intermixed young and old growth forest are preferred, particularly by White-tailed Deer. 
Moose are less dependent on mature conifer stands and are able to function well with the cover 
provided by mature mixed woodlands. Moose also utilize aquatic feeding areas during the 
summer months. Small patches of Moose aquatic feeding habitat are associated with both 
alternatives, with the largest such area being an approximately 10.9 ha area immediately adjacent 
to the Raft Lake Road (Figure 10). From an ungulate habitat perspective, the Hardtack / Sawbill 
Road access road alternative is preferred, as this road already exists as a two-lane gravel road 
and only requires comparatively minor upgrading. The Raft Lake / Sawbill Road alternative in 
contrast would require substantive upgrades and would therefore provide an increased level of 
disturbance to both ungulate species.  

The potential for vehicular collisions is also likely to be less with the Hardtack / Sawbill Road 
access road alternative, as Moose and White-tailed Deer have had an opportunity to acclimatize 
to this road. Also, as per discussions above concerning potentials for noise emissions, if the Raft 
Lake / Sawbill Road alternative were to be selected as the preferred alternative, it is likely that the 
Hardtack / Sawbill Road alternative would continue to be used by the general public and 
commercial forestry operators, such that the potential for vehicular collisions would be increased 
because of the operation of two roadways, rather than a single roadway. 

6.3.4 Species at Risk 

Conditions relative to SAR are also a reflection of the potential to displace or alter forest habitat, 
and the potential for noise or other disturbances. SAR known to occur in proximity to the two road 
access alternative alignments include two avian species: Bald Eagle (Special Concern) and 
Canada Warbler (Special Concern); and two bat species Little Brown Myotis (Endangered) and 
Northern Myotis (Endangered). All of these species utilize forested habitat: Bald Eagles for 
nesting sites; the Canada Warbler is primarily an interior forest dwelling species; and the two bat 
species use mature trees as roosting sites. Populations of the two bat species have declined 
markedly in recent years because of white nose syndrome; a fungal infection that weakens bats 
in their winter hibernacula (such as caves). The availability of mature tree roosting habitat is not 
generally a major limiting factor to either species, but any activity which reduces overall habitat 
availability and suitability is considered potentially harmful.  

The Hardtack / Sawbill Creek Road is preferred from the perspective of SAR species, because 
this roadway already exists, and requires only comparatively minor upgrading.  
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6.3.5 Summary Evaluation of Natural Environment Effects 

From an overall natural environment perspective, the Hardtack / Sawbill Road is the preferred 
alternative because this roadway already exists and requires only minor upgrading. By 
comparison, the Raft Lake / Sawbill Road alternative requires substantially more upgrading, 
including the construction of an approximately 2.6 km new road section in the area of the Raft 
Lake Cut. The Raft Lake / Sawbill Road alternative is rated as acceptable. 

6.4 Effects to the Human Environment 

The potential human environment effects associated with the two access road alternatives are 
similar (Appendix B). There is less potential for disturbance to as yet unknown heritage resources 
(if any) associated with the Hardtack / Sawbill Road alternative, as development of this alternative 
would require less construction effort compared with development of the Raft Lake / Sawbill Road 
alternative.  

The main difference between the two alternatives is that greater construction efforts would be 
required for the Raft Lake / Sawbill Road alternative which would bring greater construction-
related benefits to the local area. The primary economic benefit associated with either alternative, 
however, is that reliable access is required to support the HRGP, which will provide substantive 
overall economic benefits to the local and regional economies.  

Both alternatives are rated as preferred from a human environment perspective.  

6.5 Amenability to Reclamation  

If road reclamation were to be desirable following closure and reclamation of the HRGP, both 
alternatives would require similar reclamation efforts. It is unlikely, however, that either road if 
constructed would be removed following mine closure, as access roads of this type are subject to 
a variety of other uses including recreational and forest harvesting uses.  

6.6 Effects from Climate Change 

There are no anticipated differences between the two alternatives with respect to potential effects 
from climate change, such as from the frequency and severity of storm events.  

6.7 Cost Effectiveness 

The main difference between the two road access alternatives with respect to cost effectiveness, 
is that Hardtack / Sawbill Road alternative already exists as a two-lane gravel road that will only 
require minor upgrades, with some section re-alignments where there are tight turning radii; 
whereas the Raft Lake / Sawbill Road alternative will require substantive construction efforts to 
develop this alternative to a functional level including a new bridge. The bridge crossing of the 
Raft Lake Cut is likely to cost in the order of $1M.  
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Operational and maintenance costs for both alternatives once constructed, would be similar. 
Overall the construction cost differential between the two alternatives is likely to be in the order of 
$2.7M, which is substantive. There are also greater land tenure uncertainties associated with the 
Raft Lake / Sawbill Road alternative compared with the Hardtack / Sawbill Road alternative, 
because a much greater portion of the Raft Lake / Sawbill Road alternative passes through lands 
where mineral claims are held by others. This adds a greater measure of uncertainty to the 
acquisition of land tenure rights to the Raft Lake / Sawbill Road alternative alignment. The 
Hardtack / Sawbill Road alternative is consequently the preferred cost effectiveness alternative. 
The Raft Lake / Sawbill Road alternative is rated as unacceptable.  

6.8 Summary Assessment 

The Alternative 1 - Hardtack / Sawbill Road option is the preferred overall alternative, particularly 
from an environmental and cost comparison perspective, as this roadway already exists as a two 
lane gravel road and requires only minor upgrades. By comparison, considerable additional 
environmental disturbance would be incurred to upgrade the Raft Lake / Sawbill Road 
Alternative 2, along with substantive additional costs. Differences between the two alternatives 
relative to the other performance objectives were minor (Appendix B).  

Specific details and documentation will be required at permitting and approvals stage related 
to the widening of the Sawbill Road at water crossings and the infilling of waterbodies in order 
to perform this work. New water crossings will require detailed planning at the permits and 
approvals stage as well. These activities may also require other permitting from other agencies 
as well.  
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7.0 EVALUATION OF TRANSMISSION LINE ALTERNATIVES 

Performance objectives applicable to the transmission line routing are the following:  

 Technical applicability and/or system integrity and reliability; 
 Ability to service the site effectively;  
 Effects (adverse) to the natural environment;  
 Effects to the human environment;  
 Amenability to reclamation;  
 Effects from climate change; and 
 Cost effectiveness.  

 
A detailed assessment of the alternatives is presented in tabular form in Appendix C utilizing 
methodologies, criteria and indicators described in Section 2. The following sections summarize 
results of the detailed assessment of transmission line alternatives. Variants on Alternatives 3 
and 4 involving the use of submarine cables have not been carried forward into this section, as 
the use of submarine cables is cost prohibitive and has construction and operational challenges 
(Section 4).  

7.1 Technical Applicability and/or System Integrity and Reliability 

All alternatives have reasonable to good construction access, and line construction methods are 
predictably effective, and are all rated as being preferred for this performance objective. 

7.2 Ability to Service the Site Effectively 

All four alternatives are regarded as being equivalent in their ability to effectively provide power 
to the HRGP. 

From an accessibility perspective, Alternative 3 is preferred as this alternative involves the least 
use of Crown lands associated with mining claims held by others (4.3 km). Alternatives 1 and 4 
involve a more substantive use of Crown lands associated with mining claims held by others, 
8.8 km and 13.8 km, respectively; and Alternative 2 involves the greatest use of Crown lands 
associated with mining claims held by others, 22.2 km. The crossing of mineral claims held by 
others poses a potential scheduling challenge. 

Therefore, for this performance objective, Alternative 3 is regarded as being preferred, and 
Alternatives 1 and 4 are rated as acceptable. Alternative 2 is rated as being unacceptable because 
it has the greatest amount of uncertainty with regard to land access and offers no advantages 
over any of the other alternatives for this performance objective.  
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7.3 Effects to the Natural Environment 

There are no major differences between the four routing alternatives with respect to air quality, 
greenhouse gas emissions, water quality and fish habitat, or potential impacts to wetlands. 
Alternatives 3 and 4 involve greater expanses of large water crossings but the net effect of such 
crossings on water quality or fish habitat is considered negligible.  

7.3.1 Area, Type and Quality of Terrestrial Habitat that would be Lost 

Each kilometre of transmission line constructed through terrestrial habitat will remove 
approximately 4 ha of forested terrestrial habitat. Water crossings are not included in calculations 
of terrestrial habitat removal. Ground vegetation would remain intact, such that removed forest 
habitat would be replaced by grassland or shrubland habitat. Replacement would involve natural 
regeneration, augmented as necessary by seeding or planting in areas of undue ground 
disturbance. Alternatives 1 and 2 are the longest routings and would therefore result in the 
removal of the greatest amount of forested habitat, estimated at approximately 130 ha for each 
alternative. The majority of the forest habitat that would be removed consists of dense mixed 
forest, with secondary amounts of sparse (rockland) forest and dense coniferous forest (Table 3). 
Development of Alternative 1 would also result in the removal of some dense deciduous forest. 
All of the forest community types that occur along the Alternative 1 and 2 routings are 
commonplace in the region, and with the exception of comparatively small areas along parts of 
the Alternative 2 alignment, have not been recently logged or burned to any meaningful extent. 
Alternatives 3 and 4 are both considerably shorter than Alternatives 1 and 2, and would therefore 
result in a reduced removal of forest habitat; approximately 55 ha for Alternative 3 and 60 ha for 
Alternative 4. The types of forest habitat that would be removed with Alternatives 3 and 4 are 
essentially the same as those that would be removed by Alternatives 1 and 2 (Table 3).  

With regard to the potential for habitat fragmentation, all of the alternative alignments follow along, 
or near to, existing road / trail ROWs. In a few cases separation distances of up to approximately 
500 m are encountered. Three of these larger offsets occur in association with Alternative 1, and 
two occur in association with each of the other three alternatives. These larger separation 
distances between the transmission line ROWs and access road ROWs are required to achieve 
either a more direct (straighter) transmission line routing, or to avoid areas of steeper bedrock 
terrain. Habitats along the four alignments are all considered in general, to be already accessible 
by existing road / trail ROWs. The development of Alternatives 2 and 4, however, would provide 
a greater level of access and disturbance to habitats along these alignments, compared with those 
associated with Alternatives 1 and 3, because the Hardtack / Sawbill Road routing along 
Alternatives 1 and 3 is already more extensively developed compared with the Raft Lake / Sawbill 
Road routings. Therefore from a general wildlife disturbance perspective, it would be preferable 
to keep road access and transmission line ROWs within a single general, parallel corridor, rather 
than to develop two separate corridors.  

With regard to other specific wildlife sensitivities, all four corridors occur within the general vicinity 
of known Bald Eagle and Osprey nest sites. The Significant Wildlife Habitat Mitigation Support 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



Hammond Reef Gold Project 
Supplemental Assessment of Access Road and  
Transmission Line Routing Alternatives, Version 3 
April 2017 
 
 

TC150515  Page 32 

Tool (MNRF 2014) provides for development restrictions on areas within 400 to 800 m radius of 
Bald Eagle nests and areas within 300 m radius of Osprey nests, subject to site specific 
evaluations and concurrence from the MNRF. Reasonable efforts should be made to avoid 
placing the transmission line within close proximity to active Bald Eagle and Osprey nest sites. 
Transmission line routings for all alternatives can generally be optimized to avoid potential 
impacts to primary active Bald Eagle and Osprey nest sites. 

Considerations relating to ungulate habitat are described below in Section 7.3.3. The main 
considerations are Moose and White-tailed Deer overwintering areas, and Moose aquatic feeding 
areas. 

7.3.2 Watercourses and Waterbodies 

Watercourse and waterbody crossings associated with the four alternatives are listed in Table 2.  

The total number of watercourse and waterbody spans is similar for the four alignments, ranging 
in number from a low of nine crossings for Alternative 4, to 17 crossings for Alternative 1. All 
alternatives have at least two major waterbody crossings (greater than 200 m), with Alternatives 
3 and 4 having the greatest number of major crossings; three in total. Alternatives 3 and 4 both 
include the crossing of Sawbill Bay, with the largest of such crossings being in the order of 650 m. 
These crossings would be highly visible from the bay; but are not expected to have an adverse 
effect on fish or aquatic habitat, as the crossings will be constructed as steel tower clear spans 
and will not involve any in-water work. Rigorous sediment and erosion controls will be required 
(and are proposed) for working in areas near water. 

Figure 11 shows details of steel tower placements for Alternative 3. There are nine proposed steel 
tower placements (Towers 85 through 93). Towers 85, 86 and 89 are well removed from major 
waterbodies. Four of the remaining six towers (Towers 87, 88, 90 and 93) are positioned within 
about 50 to 60 m of major waterbodies at their nearest point. Tower 91 is positioned about 70 m 
from the nearest major waterbody, and Tower 92 is positioned about 25 m from the nearest major 
waterbody. The reason that Tower 92 is positioned closer to the water is that there is a prominent 
rock ridge to the immediate east side of the tower position.  

Construction of Alternative 4 would require five steel towers (Towers 89 through 93 on Figure 11). 

Based on surficial geological mapping and detailed topography, the majority (if not all) of the nine 
steel towers required for Alternative 3 (and for any of the other alternatives) would be founded on 
bedrock, or on sites where bedrock is very near to surface. During construction of the towers, 
care will be taken to isolate the tower construction sites to ensure that sediments (and fuel 
residues) do not enter the adjacent waters. Measures to isolate the construction sites are well-
understood in the power / construction industries and could include, but are not limited to, the use 
of silt fences and straw bales. Adsorbent materials would also be kept at the construction site for 
use in emergencies in the event that any minor hydrocarbon leaks or spills, such as from hydraulic 
hose ruptures. No fueling or maintenance of vehicles will occur within 50 m of any waterbody. 
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Vegetation clearing at the construction sites would be kept to a minimum. A detailed sediment 
and erosion control and spills protect plan will be prepared for the steel tower sites in advance of 
construction, and the outer limits of the work / clearing areas will be flagged. With the above 
measures in place, adverse effects to water quality and fish habitat are not anticipated. Further 
details will be provided at the permitting stage. Further discussion of general mitigation and 
environmental protection measures is provided in Section 8.1.  

Watercourse and small waterbody crossings will all be less 200 m, and can be spanned with 
conventional 230 kV wooden pole structures. Minor adjustments in the alignments could be made 
for Alternatives 1 and 3 to reduce the number of small waterbody crossings, but this would add to 
line lengths and to the number of line angles, both of which would increase costs. 

7.3.3 Ungulate Habitat  

Moose and White-tailed Deer are common in the area, and both species benefit from conditions 
which provide a mix of new and mature growth forest. Regenerating forest and forest edge 
environments provide an abundance of shrubs and saplings. This vegetation is an important food 
source during the early winter period, when snows are not too deep, and the animals have a need 
to put on fat to help carry them through the winter. In later winter when there is increased snow 
depth, shelter provided by mature mixed and coniferous forest has greater importance. Areas 
which provide an intermixing of new and mature forest growth provide the best overall wintering 
conditions for both species. Figures 13a and 13b show key areas along the four alignment 
alternatives which provide a good mix of young and old growth habitats (zones of young and 
mature growth in close proximity, labeled 1 through 5).  

Alternatives 2 and 4 have a higher proportion of dense coniferous forest associated with zones of 
intermixed young and mature growth (Figure 9b), and therefore have a higher potential to provide 
better quality overwintering habitat for both Moose and White-tailed Deer. Moose are less 
dependent on mature conifer stands, and are able to function quite well with the cover provided 
by mature mixed woodlands. Zones of intermixed young and mature growth along the Alternative 
1 and 3 alignments are therefore likely better suited to Moose overwintering, than they are to 
White-tailed Deer. The zone 2 area in Figure 13a shows a recently cut area that is just outside of 
the corridor, but is included herein because this area is adjacent to a large area of mature forest 
within the corridor. Other recently cut areas, outside of the corridors, are further removed and are 
not shown.  

Moose aquatic feeding areas, a second critical component of ungulate habitat, occur in proximity 
to all four alternative alignments, and for the most part can be readily avoided by transmission 
line development. The exception is an approximate 10.9 ha Moose aquatic feeding area that is 
located at the approximate 7 km point along the Alternative 2 and 4 alignments, where the 
alignment is constrained by two small lakes. 

A further consideration relates to predation efficiencies wherein linear corridors can contribute to 
an increase in the frequency of wolf kills due to increased rates of predator-prey interaction 
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(McKenzie et al. 2012; Dickie et al. 2016). Within this context longer transmission lines and 
particularly transmission lines that are separated from areas of higher use human activity such as 
regularly used roads would be expected to have an adverse effect on Moose and White-tailed 
Deer. Predatory-prey relations would therefore favour the selection of Alternative 3, and would 
discourage selection of Alternative 2 in particular. Alternatives 1 and 4 would be intermediate.  

Overall, Alternative 3 is preferred from an ungulate perspective as it is one of the two shorter 
routes, and would combine the access and power servicing needs within a single corridor. 
Alternative 3 also has the least potential effect of Moose aquatic feeding areas. Alternative 4 is 
also a shorter route, but is less preferred than Alternative 3 because the alternative requires a 
separate access corridor for power supply.  

7.3.4 Species at Risk 

SAR known to occur in proximity to the various alternative alignments include two avian species, 
Bald Eagle (Special Concern; SC) and Canada Warbler (SC), and two bat species Little Brown 
Myotis (Endangered; End) and Northern Myotis (End). All of these species utilize forested habitat: 
Bald Eagles for nesting sites; Canada Warbler is primarily an interior forest dwelling species; and 
the two bat species use mature trees as roosting sites. Populations of the two bat species have 
declined markedly in recent years because of white nose syndrome; a fungal infection that 
weakens bats in their winter hibernacula (such as caves). The availability of mature tree roosting 
habitat is not generally a major limiting factor to either species, but any activity which reduces 
overall habitat availability and suitability is considered potentially harmful.  

Alternatives 3 and 4 would involve less tree clearing, compared with Alternatives 1 and 2 and 
therefore have less potential to affect Canada Warbler, and possibly the two bat species. Detailed 
surveys for Canada Warbler have been carried out in connection with Alternatives 1 and 3, and 
that portion of Alternative 2 which is coincident with Alternative 1. Bat surveys have been 
conducted near the proposed mine site, where they were focused around historic adits and other 
mine openings, which do not occur along the transmission line ROWs. Habitats associated with 
these three species are similar along terrestrial portions of each of the four alternative alignments. 
Accordingly, all three species are expected to occur in association with suitable habitats present 
along each alignment alternative.  

The above notwithstanding, it is recognized that further field work to identify SAR species will be 
required at the environmental permitting stage for the preferred alignment, to limit the potential 
for adverse effects to SAR during construction and operation. Should SAR be encountered, there 
will be opportunities to shift the transmission line ROW in those particular areas to avoid or lessen 
any potential adverse effects to SAR. Canadian Malartic is committing to conducting additional 
SAR studies along the preferred transmission line alignment prior to construction, to support the 
Provincial environmental approvals process, and will undertake ROW adjustments in response to 
SAR study findings. The SAR study program will be developed in consultation with MNRF to 
ensure that the program is adequately robust.  
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Bald Eagle nest sites have been identified in general proximity to all four alternative alignments, 
with the closest such nest being within about 340 m of an alignment alternative (Section 4). 
Potential adverse effects to this nest site can be mitigated through transmission line routing 
adjustments, and by avoiding construction near the site during the nesting season. 

7.3.5 Summary Evaluation of Natural Environment Effects 

From an overall natural environment perspective, Alternative 3 is the preferred alternative 
because it represents the shortest route (along with Alternative 4), and because it follows along 
the Hardtack / Sawbill Road which is the preferred mine access road, thereby keeping the mine 
access road ROW and power supply ROW to a single broad corridor. Alternatives 1 and 4 are 
rated as acceptable. Alternative 1 is longer than either of Alternatives 3 or 4, but has the principal 
advantage of following near to an established road ROW. Alternative 4 is similar in length to 
Alternative 3, but would open up a separate corridor from the mine access road. An existing road 
corridor (Raft Lake Road) already exists along the Alternative 4 alignment, which is not as well 
developed compared with the Hardtack / Sawbill Road; and once mine construction and operation 
start the Hardtack / Sawbill Road will show much higher levels of activity. It would therefore be 
preferable to focus all potential mine related disturbance to wildlife to a single service corridor for 
access and power. Alternative 2 offers no environmental advantages over any of the other 
alternatives and is therefore rated as unacceptable.  

7.4 Effects to the Human Environment 

The two longer transmission line alignments (Alternatives 1 and 2) would require the greatest 
amount of ROW clearing and would be the most costly to construct, and from this perspective, if 
selected, have more potential to add value to the local and regional economies through labour 
and contractor participation. The Atikokan economy is currently depressed and any positive 
contributions to employment and business would be beneficial.  

The crossing over Sawbill Bay required for Alternatives 3 and 4 is less attractive to local outdoor 
tourist operators, as expressed in comments received during workshops with this group. Although 
the tourist operators remain largely supportive of the Project, the visual impact of crossing Sawbill 
Bay could potentially result in some challenges to public perception and the Project’s social 
license to operate. 

From a planning perspective, mine development and hence transmission line construction, is 
consistent with the Town of Atikokan Official Plan, and with the Fort Frances District Crown Land 
Use Policy Atlas. From this perspective all routes are equally preferred. The MNRF, however, 
generally tends to encourage that new linear infrastructure be constructed within or near to 
existing well-established ROWs and from this perspective Alternatives 1 and 3 are preferable.  

Aboriginal engagement activities have not identified any distinguishing features or merits 
associated with any of the four alignment alternatives relative to: Traditional Land Use; avoidance 
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of damage or disturbance to known cultural heritage sites; or potential interference with Aboriginal 
and Treaty Rights.  

Therefore, from an overall human environment perspective, Alternatives 1 and 2 are rated as 
preferred, and Alternatives 3 and 4 are rated as acceptable.  

7.5 Amenability to Reclamation  

Each of the alternatives could be transferred to Hydro One Networks upon closure to reinforce 
the Provincial electrical grid. This is not however, expected to occur as there are no currently 
foreseeable end users for such a power connection. All four alternatives are equal in amenability 
to reclamation and are rated as preferred. 

7.6 Effects from Climate Change 

The principal factors requiring consideration relating to climate change effects are the frequency 
and severity of storm events, particularly high wind conditions; and the potential for increased ice 
accretion on overhead lines. An analysis of potential climate change conditions likely to affect 
transmission line infrastructure in Ontario concluded that that there will likely be an increase in 
the frequency of major ice accretion storm events, and that there will also likely be an increase in 
severe thunderstorm events, and associated high winds (Ontario Climate Consortium and Toronto 
and Region Conservation 2015).  

Longer transmission line spans associated with steel tower placement, particularly over open 
water, would be expected to increase exposure risk to ice accretion and high wind events, 
compared with shorter spans through forested terrain. The Ontario Climate Consortium and 
Toronto and Region Conservation (2015) however, concluded that high voltage transmission lines 
(230 kV and 500 kV) were sufficiently robust in their construction design standards that there was 
in fact very little additional risk to line security related to climate change in Ontario. Alternatives 1 
and 2 were therefore rated as preferred from a climate change perspective because of reduced 
exposure associated with larger spans over open water, and Alternatives 3 and 4 were rated as 
being acceptable for this performance objective. Differences in risk between the four alternatives 
are nonetheless considered to be small, especially when the comparatively short timeline of 
transmission line function is taken into consideration.  

7.7 Cost-effectiveness 

The primary cost variations associated with transmission line routing alternatives are related to 
ROW clearing requirements and transmission line construction, including steel tower erection for 
open water crossings. For the purposes of this assessment, costs have not been allowed for 
private land acquisition, as all alignments pass through Crown lands, or through patents and 
dispositions held by Canadian Malartic at or near the mine site. The cost for obtaining easements 
across mining claims held by others is not considered directly, but there is a potential for 
significant scheduling delays which are material. 
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Alternative 1 measures 34 km in length, and would be constructed as a wooden pole line with the 
exception of the terminal approximately 1.5 km section of the line at the mine site. In that section, 
steel tower water crossings would likely be required to avoid mine infrastructure, most notably 
open pit development and the potential for fly-rock damage to a line positioned in close proximity 
to the open pits. It may be possible to optimize a routing near to the mine site where steel tower 
use could be avoided, but for the purpose of this assessment the terminal 1.5 km steel tower line 
segment was retained.  

Alternative 1 takes advantage of access along the Hardtack / Sawbill Road, which was selected 
as the preferred mine access road (Section 6). A small portion of the alignment is located on 
Crown lands associated with mining claims held by others. This introduces some uncertainty to 
obtaining surface rights to the alignment, and therefore presents an investor risk, as negotiations 
would likely be required with the mineral claim holder(s) to gain access to this ROW. If 
negotiations were to prove unsuccessful, there are mechanisms to obtain easements through the 
Mining Act, but these take time, and could therefore adversely affect the mine construction 
schedule and hence overall costs.  

Line costs for the HRGP are estimated at $650,000 per km for wooden pole structure line 
segments and $920,000 per km for steel tower segments. These costs include both direct and 
indirect costs, including provisions for construction access. The total cost estimate for Alternative 
1 is calculated at $22.5 M. This cost estimate is likely to change based on contractor bids, and 
could also be influenced by environmental approvals or other restrictions. Costing should 
therefore be viewed in a comparative sense only with the other alternatives described herein, 
which were costed on a similar basis.  

Alternative 2 also measures 34 km in length, and similar to Alternative 1 would be constructed as 
a wooden pole line with the exception of the terminal approximately 1.5 km section where steel 
tower water crossings would likely be required to avoid mine infrastructure. Line costs for 
Alternative 2 are estimated at $24.5 M. The additional $2 M cost for Alternative 2 over 
Alternative 1, is to allow for construction access road upgrades along Raft Lake Road, as this 
road is not constructed to the same standard as the upgraded Hardtack / Sawbill Road. Compared 
with Alternative 1, a much larger portion of the Alternative 2 alignment is located on Crown lands 
associated with mining claims held by others. This introduces greater uncertainty to obtaining 
surface rights for Alternative 2 compared with Alternative 1.  

Alternatives 3 and 4 are both considerably shorter routes than Alternatives 1 and 2, and are 
therefore much less costly to construct. Alternative 3 would involve a 13.8 km wooden pole line 
segment and an approximate 5 km steel tower line segment, for a total cost estimate of 
approximately $13.5 M. Alternative 4 would require a slightly longer wooden pole line segment of 
15.1 km, but a shorter steel tower line segment of only 2.5 km, resulting in an estimated line 
construction cost of $12 M. Construction of Alternative 4, however, would involve an estimated 
$1.5 M in road upgrade costs to the Raft Lake Road, such that the cost to construct Alternative 4 
would be approximately the same as that required to construct Alternative 3 ( approximately 
$13.5 M). A much larger portion of the Alternative 4 alignment (13.8 km, compared to 4.3 km for 
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Alternative 3) is located on Crown lands associated with mining claims held by others. This 
introduces greater uncertainty to obtaining surface rights for Alternative 4 compared with 
Alternative 3. 

Alternative 3 is viewed overall as the preferred alternative from a cost perspective (Appendix C). 
It has the principal advantages of having the lowest comparative construction cost (along with 
Alternative 4), follows along the existing mine access road corridor, and has the greatest land use 
certainty as the alignment has limited potential for interference with other mining claim holders. 
With respect to Alternative 3, however, it has been expressed in comments received during 
workshops with outdoor tourist operators, that the crossing over Sawbill Bay is less attractive than 
other alternatives, potentially resulting in some challenges to public perception.  

Alternatives 1 and 4 are viewed as being acceptable from the cost-effectiveness perspective. 
Alternative 4 has the same associated construction costs as Alternative 3, but has greater land 
use uncertainty. Alternative 1 is considerably more costly to construct than either of Alternatives 3 
or 4, but is retained as acceptable for cost-effectiveness, in the event that Alternatives 3 and 4 
should prove to be unacceptable for any other reason. Alternative 2 is costly to build and offers 
no other advantages over any of the other alternatives, and is therefore rated as unacceptable 
from a cost perspective. 

7.8 Summary Evaluation and Selection of Preferred Alternative 

From an overall perspective, the Alternative 3 transmission line alignment is preferred. It has been 
rated as preferred for all performance objectives, except for effects to the human environment 
where it was rated as being acceptable. Alternative 3 has the principal advantages of: 

 Shortest route (along with Alternative 4) and therefore cost effective to build; 

 Least requirement to cross mineral claims held by others; 

 Parallels the Hardtack / Sawbill Road, thereby keeping both road access and power supply 
ROWs for the mine site within a single service corridor; 

 Minimizes forest habitat clearing; and 

 Limits unnecessary disturbance and access to wildlife. 

Alternative 3 was rated as acceptable, but not preferred for effects to the human environment. As 
it is the shorter route, potential business and labour benefits to local and regional contractors and 
labourers would be less than those associated with constructing a longer transmission line (i.e., 
Alternatives 1 or 2). Alternative 3 has the disadvantage of requiring a visible, steel tower open 
water crossing of Sawbill Bay, which is not preferred by local tourist operators for aesthetic 
reasons. 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



Hammond Reef Gold Project 
Supplemental Assessment of Access Road and  
Transmission Line Routing Alternatives, Version 3 
April 2017 
 
 

TC150515  Page 39 

Alternatives 1 and 4 were rated overall as being acceptable, but not preferred. Alternative 4 is in 
most respects similar to Alternative 3, with the following important exceptions:  

 Virtually the entire ROW is located on Crown lands associated with mineral claims held by 
others. Uncertainties relating to access to Crown lands associated with mineral claims 
held by others raise potential cost and schedule concerns.  

 Development of this alternative would result in two service corridors for the mine site, 
rather than one. Opening up a second access corridor is unnecessarily disturbing to 
sensitive wildlife species.  

Alternative 1 has the principal advantage of paralleling the proposed Hardtack / Sawbill mine 
access road, which would support a single road access and power supply service corridor for the 
mine. Alternative 1 also has the advantage of not requiring a visible, steel tower open water 
crossing of Sawbill Bay. The major disadvantage for Alternative 1 is that it is associated with a 
longer ROW, resulting in substantively higher construction costs and more environmental 
disturbance. A significant portion of the Alternative 1 ROW also passes through Crown lands 
associated with mineral claims held by others.  

Alternative 2 achieved unacceptable ratings for three of the six performance objectives: cost 
effectiveness, ability to service the site effectively, and effects to the natural environment. It was 
therefore rated as unacceptable overall. Alternative 2 offers no specific advantages over any of 
the other alternatives, except that (like Alternative 1) it avoids the need for a visible, steel tower 
open water crossing of Sawbill Bay. Use of Alternative 2 would be unnecessarily costly, require 
access to the greatest expanse of mineral claims held by others, and would require use of a 
second mine service corridor.  
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8.0 MITIGATION, FURTHER DATA COLLECTION AND ADAPTIVE MANAGEMENT 

8.1 Mitigation 

Canadian Malartic has provided further information, herein, regarding proposed mitigation 
measures associated with the HRGP access road and transmission line. At a minimum, the 
following mitigation measures are proposed in connection with the construction and maintenance 
of the preferred access road (Alternative 1 - Hardtack / Sawbill Road alternative) and the preferred 
transmission line (Alternative 3 - Hardtack / Sawbill Road crossing Sawbill Bay), to reduce 
potential adverse effects to the natural and human environments. Mitigation measures may be 
further refined through the detailed engineering, permitting and contracting processes. 

8.1.1 Protection of Surface Waters 

 Sediment and erosion protection plans to be developed in association with all construction 
works, where there is a reasonable potential for construction related sediments to enter 
adjacent watercourse; 

 Construction to be monitored by suitably trained personnel, with ongoing review by the 
site Environmental Manager;  

 Outer limits of work areas where there is a potential to adversely affect adjacent surface 
waters are to be flagged, or otherwise marked;  

 Drainage works associated with road construction to be undertaken in a manner that does 
not release undue sediments to water courses, with protection measures to include but 
not limited to use of: silt fences, straw bales, rip-rap, matting and blankets, sediment traps, 
pumping standing or flowing water to vegetated areas, and other such measures; 

 Culvert installations or replacements to provide for erosion protection, such as through the 
use of by-pass pumping, silt fences, straw bales, rip-rap, matting and blankets, sediment 
traps, pumping standing or flowing water to vegetated areas, scour protection at 
approaches to and discharges from culverts, and other such measures;  

 Tree stumps, root mats and ground vegetation cover will generally be left intact along the 
transmission line ROW to reduce the potential for surface erosion and to help maintain 
groundcover for plant and wildlife habitat; 

 No herbicide use for vegetation management to occur within 50 m of any watercourse or 
waterbody;  

 Vegetation (shrub) screens will be left to the extent practical at transmission line ROW 
watercourse crossings and at waterbody crossings, for erosion protection and aesthetics, 
while ensuring clearance requirements for conductors; 
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 For transmission line construction, no in-water work will be conducted, and all poles and 
steel towers are anticipated to be placed above the high water mark (or otherwise 
protected / approved); 

 Industry standard sediment interception and erosion control practices will be applied 
wherever appropriate / needed during construction; and 

 Should erosion of the ground be identified at the end of the construction period (or during 
any intervening inspections), the exposed area would be re-seeded or otherwise stabilized 
to control erosion until native vegetation takes hold. If the erosion is more severe, other 
methods such as placement of straw matting or equivalent will be used. 

8.1.2 Protection of Wildlife Values  

 Additional rare plant and breeding bird surveys will be undertaken during the spring and 
summer prior to construction of the preferred transmission line route where infield baseline 
studies were not previously completed, to identify any further potential environmental 
constraints that might require construction modification, such as avoidance of disruption 
to rare plant sites, SAR habitats, and Bald Eagle and Osprey nesting sites, through site 
specific habitat protection measures, including transmission line routing optimizations; 

 Tree clearing for road and transmission line construction to take place outside of the 
breeding bird nesting season, defined as the period from May 1 to July 31, except in the 
vicinity of Significant Wildlife Habitat for Bald Eagle and Osprey nest sites, where the 
seasonal restriction extends from February 15 to August 15; guidance to be sought from 
MNRF where tree clearing is to occur within 300 m of an Osprey nest site, or within 400 to 
800 m of a bald Eagle nest site; 

 Vegetation removal will be reduced to the extent necessary to support construction 
activities, and for longer-term transmission line reliability (from interference with 
conductors and fall of adjacent hazard trees). Low vegetation ground cover will be retained 
along the transmission line ROW; 

 Access to the transmission line ROW will be provided from existing infrastructure to the 
extent practicable, and where access is poor, the ROW will be preferentially accessed 
along the ROW itself; construction vehicles will not be allowed to travel through surface 
waters, but will instead utilize culvert, bridge or ice crossings; and heavy equipment will 
not be used within 3 m of any waterbody, except at designated water crossings for access; 

 Direct impact to known raptor nesting sites, most notably Bald Eagle and Osprey, will be 
avoided, and should new nests be developed, consultation will be sought with MNRF; 
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 Conductor wire separation distances will be sufficiently far apart to ensure that larger avian 
species (and particularly raptors which frequently use hydro pole for perching or nesting), 
cannot contact two conductor wires simultaneously which could cause electrocution; 

 Cone shaped pole caps and cross-arm perch preventers will be installed to discourage 
large birds from perching and nest on transmission line poles, and reflective spinners will 
also be installed as bird warning devices; 

 Staff, visitors and contractors will be provided with wildlife awareness training; 

 Construction crews will be advised not to interfere with or harass wildlife. No hunting or 
fishing by construction crews will be allowed, and disciplinary actions will be taken should 
either occur; 

 Contractors will be required to handle food and food wastes in a responsible manner, and 
to educate workers to ensure no feeding of wildlife; 

 Should any nuisance wildlife be encountered which pose a risk to construction crews, the 
MNRF will be contacted for direction; and 

 Road-killed carcasses of larger wildlife species will be removed in a timely manner to limit 
the attraction of other wildlife. 

8.1.3 Material Handling and Storage 

 Where required in larger quantities, construction materials such as conductor and poles, 
will be stored a minimum distance of 100 m from any open (non-frozen) surface water, 
and from major access points; 

 Fueling and maintenance of vehicles will not occur within 50 m of surface waterbodies; 

 Compensation will be provided for merchantable timber value where applicable; and 

 Burning or chipping of wood wastes will occur as appropriate to remove fire hazard 
potentials associated with slash, with guidance on these practices to be sought from 
MNRF. 

8.1.4 Aesthetics 

 Where practicable and except at waterbody crossing sites, maintain transmission line set 
back distances of not less than 100 m from area lakes to provide effective visual screening 
from open waters; 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



Hammond Reef Gold Project 
Supplemental Assessment of Access Road and  
Transmission Line Routing Alternatives, Version 3 
April 2017 
 
 

TC150515  Page 43 

 Landscape screening will be maintained to minimize the contrast in landscape character; 
for example by leaving shrub cover vegetation that will not affect the conductors (i.e., the 
wire) in the ROW at creek crossings; and 

 Land use conflicts and concerns will be minimized through the use of existing First Nations 
and Metis committees as well as the establishment of a local monitoring committee to 
provide direct communication between the community of Atikokan and Canadian Malartic. 

8.1.5 Controlling Adverse Traffic Effects 

 Canadian Malartic employees and contractors / subcontractors will adhere to posted 
speed limits; and 

 Contractors and their subcontractors will be required to have properly and seasonally 
maintained equipment. 

8.1.6 Protection of Cultural Heritage Values 

 Should human remains be identified during construction, all work in the vicinity of the 
discovery will be suspended immediately, and notification will be made to the Ontario 
Provincial Police, or local police, who will conduct a site investigation and contact the 
district coroner. Notification must also be made to the Ministry of Tourism, Culture and 
Sport, and the Registrar of Cemeteries, Ministry of Government Services. 

 Should cultural heritage values (archaeological or historical materials or features) be 
identified during construction or operations, all activity in the vicinity of the find will be 
suspended and the Ministry of Tourism, Culture and Sport archaeologist be contacted. 
This condition provides for the potential for deeply buried sites not typically identified; and 

 In addition, Canadian Malartic will continue to engage local Aboriginal people about road 
and transmission line construction and will respond should additional culturally significant 
areas be identified that could be impacted by the construction.  

8.1.7 Reduction of Potential Adverse Economic Effects 

 Financial support will be provided to local tourist industry operators to offset potential 
aesthetic concerns associated with the Sawbill Bay transmission line crossing. 

8.2 Further Data Collection 

Prior to transmission line construction, additional rare plant and breeding bird surveys will be 
completed for that portion of the Alternative 3 route not previously covered by field surveys, to 
identify any further potential environmental constraints that might require construction 
modification, such as avoidance of disruption to rare plant sites, SAR habitats, and Bald Eagle 
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and Osprey nesting sites. This additional data collection will consist of the following activities 
subject to discussions with MNRF across a 1 km corridor (500 m on either side the transmission 
line route): 

 Point count surveys for breeding birds between late May and early July; 

 Raptor stick nest surveys; 

 Bat acoustic, hibernacula and roosting surveys; and 

 Representative transect surveys for vegetation communities including surveys targeting 
the presence of rare plant species. 

The purpose of conducting breeding bird surveys is to confirm species presence and abundance 
during the breeding bird season. Surveys will be conducted twice between late May and early 
July following protocols set out in the Ontario Breeding Bird Atlas (Cadman et al., 2007). Surveys 
will be initiated prior to sunrise and extended to five hours after sunrise, depending on weather 
conditions. Surveys will be conducted for ten minutes at each survey station and consist of 
recording species observed or heard vocalizing. Bird observations are recorded at four distance 
regimes: within 50 m; 50 to 100 m; outside 100 m; and flyovers (birds seen flying overhead). 

A raptor stick nest survey will be undertaken by helicopter during the late winter / early spring. 
The survey will follow along the access road and transmission line ROWs covering an area 
extending to approximately 1 km from the outer boundary of two ROWs. Flight spacing would be 
parallel to the ROWs at approximately 500 m intervals. The survey would be flown at an elevation 
of about 200 m above the trees. In addition, perimeters of the larger waterbodies would also be 
surveyed within the bounds of the survey study area.  

Acoustic bat surveys will be undertaken, along with surveys to determine the likely presence of 
bat roosting and hibernacula (e.g., caves, exposed bedrock) sites along the preferred transmission 
line route. A focus will placed on the two potentially present Endangered bat species: Little Brown 
Myotis and Northern Myotis. Bat acoustic detection surveys will be conducted using modern 
broadband bat detectors (such as Songmeter SM2Bat+ units provided by Wildlife Acoustics Inc., or 
equivalent). Nocturnal surveys will be conducted during the two critical periods for bats, including 
the maternal brood rearing period in June / early July and during the pre-hibernation swarming 
period in August and September. Recordings will be identified using automated software such as 
SonoBat 3.2.0 NE.vi (SonobatTM). Surveys to identify candidate bat maternity roosting habitat and 
potential hibernacula will follow survey methods defined in Bats and Bat Habitats: Guidelines for 
Wind Power Projects (MNR 2011). Bat maternity roosting habitat surveys would be coordinated 
with vegetation surveys described immediately below. 

Vegetation community surveys would be conducted to determine the presence, if any, of rare 
plant species. Existing Forest Resource Inventory mapping acquired from the MNRF will be used 
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to guide field transects during surveys. Surveys will consist of verifying existing Forest Resource 
Inventory classifications and identifying all plant species observed. 

8.3 Adaptive Management 

In the event that unforeseen or unanticipated circumstances are identified during the collection of 
additional field data (as per Section 8.2), during clearing of the ROW, or during construction of 
the transmission line, appropriate actions and contacts will be made to resolve any identified 
concerns or situations. 

Appropriate contacts could include, but are not restricted to: 

 MNRF; 
 Ministry of Tourism, Culture and Sport; 
 Registrar of Cemeteries; 
 Ministry of Government Services; 
 Ontario Provincial Police; 
 Department of Fisheries and Oceans; 
 Environment and Climate Change Canada; 
 Local Aboriginal peoples; 
 Town of Atikokan; and 
 Proximal recreation and tourism establishments. 

Results of the rare plant and breeding bird surveys will be shared with the MNRF and any other 
applicable stakeholders, recognizing MNRF restrictions regarding the sensitivity of the data. In 
response to any acquired new information, adjustments would be made to ROW placement, 
clearing, or to transmission line construction and scheduling, as appropriate. For example if rare 
plants were discovered within the proposed ROW, measures would be proposed to protect such 
plants if practical. These measures could include: protection of site specific habitats through 
cutting / clearing restrictions, or the transplanting of individual plants. 

If SAR or other rare or sensitive wildlife species are encountered during the additional planned 
field studies, measures would be proposed to prevent, or limit, possible disturbance to such 
species. These measures could include: construction schedule modifications, specific habitat 
protection measures within the proposed ROW, or changes to the transmission line placement 
within the confines of the corridor identified in Figures 9a,b.  

Should human remains or archaeological artefacts be encountered these would be addressed as 
described in Section 8.1. 

If inclement weather is encountered such that undue disturbance to plant groundcover and/or soil 
integrity is likely to occur, construction will be curtailed until conditions improve, or the concern 
has otherwise been removed such as through restrictions on the use specific types of equipment 
or construction practices. 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



Hammond Reef Gold Project 
Supplemental Assessment of Access Road and  
Transmission Line Routing Alternatives, Version 3 
April 2017 
 
 

TC150515  Page 46 

9.0 ENVIRONMENTAL APPROVALS 

The following permits and related actions are anticipated to be required prior to, or in association 
with, construction of the access road and the transmission line: 

 Work permit / approval pursuant to the Public Lands Act for any access road 
improvements and transmission line construction on Crown lands; 

 Forest resource license (cutting permit) pursuant to the Crown Forest Sustainability Act 
for the clearing and disposal of merchantable timber; 

 Land use permit pursuant to the Public lands Act for tenure of the transmission line on 
Crown lands; and 

 Leave to construct pursuant to the Ontario Energy Board Act for approval to construct a 
new transmission line. 

Work permits are required for access or trail upgrades on Crown lands, or for works in and around 
waterways. A work permit is also required for construction of the transmission line on Crown lands.  

A forest resource licence is required for clearing trees on Crown lands, and for clearing trees, or 
certain types of trees such as pine, on private (patent) lands, where the trees have been reserved 
to the Crown.  

A land use permit is required from the MNRF, on those portions of the transmission line ROW 
that cross Crown lands, to secure title to such lands, to prevent the potential for conflicts with 
other existing, or potential future, incompatible land uses.  

Other engineering approvals may also be required. For example, a leave to construct the 
transmission line is required from the Ontario Energy Board to make sure that the proposed 
transmission line is properly integrated within the overall Ontario operating grid, such that 
sufficient power is available to the end user (in this case Canadian Malartic), without interfering 
with other existing and potential power users. An aeronautic obstruction clearance and land use 
proposal are also expected to be required from Transport Canada. 
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10.0 FOLLOW-UP MONITORING 

Canadian Malartic will be responsible for ensuring that all of the commitments made in regards to 
transmission line construction, operation and maintenance are fulfilled; and that construction of 
the transmission line will be compliant with all regulatory matters, including legislation and project-
specific environmental approvals and permits. Contract documents will specify the same, and 
contractors will be required to comply with all environmental regulatory aspects and to follow the 
Canadian Malartic direction on environmental matters. Canadian Malartic will audit its contractors 
to ensure responsible environmental stewardship. Contractors and subcontractors will be subject 
to the findings of the auditing / monitoring program including completion of remedial actions. 

A primary, qualified Canadian Malartic contact will be identified to provide clear direction on 
environmental-related matters to contractors. Compliance monitoring will be completed in a 
manner consistent with the Canadian Malartic Environmental Management System until such time 
as the transmission line is decommissioned, as part of the Project Closure Plan, or is transferred 
to another entity to operate. 

Environmental monitoring will include (but will not be limited to) inspection of: 

 ROW to ensure excessive vegetation clearing is not conducted; 

 Appropriateness of equipment choice and maintenance of equipment to minimize 
environmental impacts; 

 Effectiveness of erosion control measures where applicable; 

 Construction activities and equipment operation, including refueling exercises; 

 Waste management, including wood waste from clearing and domestic wastes; 

 Monitoring of remedial actions associated with malfunctions and accidents (if any); 

 Should previously undocumented archaeological resources be discovered, there may be 
a new archaeological site which would be subject to Section 48(1) of the Ontario Heritage 
Act. The person discovering the archaeological resources must cease alteration of the site 
immediately and engage a licensed consultant archaeologist to carry out archaeological 
field work, in compliance with Section 48(1) of the Ontario Heritage Act; 

 The Cemeteries Act requires that any person discovering human remains must notify the 
police or coroner and the Registrar of Cemeteries, Ministry of Small Business and 
Consumer Services; and 

 Any requirements contained in environmental approvals and permits required to construct 
the transmission line. 
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Regular inspections by a qualified person will occur of worksites and related areas, during clearing 
of the ROW and construction of the transmission line. Contractors will be required to have properly 
trained personnel to provide guidance to construction teams. The results of the inspections will 
be documented and follow-up actions, if any, delineated. Completion of follow-up actions will be 
confirmed during subsequent inspections. Inspection frequency will be increased should the need 
be identified. 

The duration of post-construction inspections, will depend on the results of the construction 
inspection. Periodic site inspections will occur for environmental aspects during operation. 

Established First Nations and Metis committees, as well as the planned local monitoring 
committee will serve as the forum for potential complaints during the construction, operation and 
decommissioning phase of the transmission line project. Decommissioning of the transmission 
line will occur as part of the Project Closure Plan. Regular meetings and established committee 
protocols will ensure that follow up occurs. 

In terms of operational wildlife monitoring, breeding bird point count surveys and bat acoustic 
surveys would be undertaken along the constructed transmission line ROW, and at suitable 
control sites. Raptor stick nest surveys would also be undertaken to determine whether Bald 
Eagle and Osprey nests within proximity to the transmission line (within 1 km) are being 
maintained, and whether or not any new nests are being established. The frequency of these 
surveys would be: one year following the completion of construction and at three year intervals 
thereafter for the duration of mine operations. Closure and post-closure wildlife monitoring would 
be carried out in accordance with a filed closure plan.  

The purpose of these surveys would be to determine species usage of transmission line habitats, 
compared with usage of comparable pre-development habitats found along the transmission line 
ROW. Wildlife surveys are not proposed in association with the Hardtack / Sawbill Road as this 
roadway already exists in a form that is not substantively different from its proposed modified 
form.  

The number of point count survey stations would be confirmed at the permitting stage, but as a 
preliminary estimate it is suggested that approximately 25 to 30 stations be set-up, evenly spaced 
along the transmission line, and that a comparable number of control stations be set up in suitable, 
undisturbed habitats near to the transmission line. For bat acoustic monitoring, it is suggested 
that four to six stations be set up along the transmission line, and that an equal number of control 
stations be set up in undisturbed habitats near to the transmission line.  

Breeding bird surveys would be conducted twice between late May and early July following 
protocols set out in the Ontario Breeding Bird Atlas (Cadman et al., 2007). Bat acoustic detection 
surveys will be conducted using modern broadband bat detectors and appropriate analytical 
software as described in Section 8.2.  
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11.0 COMMITMENTS 

Mitigation and monitoring measures listed specifically in Sections 8.1 and 10 are regarded as 
commitments made by Canadian Malartic. 

All commitments will be tracked and documented in tabular format regularly during ROW clearing 
and transmission line construction, and on an annual basis (where applicable) during operation. 
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Table 1: Land Cover Vegetation Community Removal Associated with Access Road Routing 
Alternatives  

Land Cover 

Area of Removal and Percent Composition (terrestrial portion) 
Alternative 1 

(Hardtack / Sawbill Road) 
Alternative 2 

(Raft Lake / Sawbill Road) 
ha % ha % 

Forest depletion – cuts 1.7 13.5 8.5 14.0 
Forest – sparse 2.9 22.6 23.4 38.5 
Forest - dense deciduous 2.0 15.6 0.2 0.3 
Forest - dense mixed 5.8 45.7 17.7 29.1 
Forest - dense coniferous 0.2 1.2 10.4 17.0 
Fen – treed 0.0 0.0 0.0 0.0 
Bog – treed 0.2 1.4 0.7 1.2 
Total 12.7 100 60.9 100 

 
Note: Data assume that the existing cleared ROW width for the Hardtack / Sawbill Road alternative is increased from 
the existing average condition of approximately 30 m to a new average condition of approximately 35 m, and that the 
ROW increase for the Raft Lake / Sawbill Road is increased from an average of approximately 7 m, to a new condition 
of approximately 35 m, except for the terminal approximately 4.4 km of road where the ROW is increased from 30 m to 
35 m.  

 

Table 2: Watercourse and Waterbody Crossings  

Watercourse / Waterbody Type Number of Crossings 
Alternative 1 Alternative 2 Alternative 3 Alternative 4

Watercourses 7 5 2 3 
Small Waterbodies (<200 m span) 8 4 9 3 
Larger Waterbodies (>200 m span) 2 2 3 3 
Total 17 11 14 9 

 
Note: Numbers of water crossings exclude consideration of terminal ends of very small drainages which are hard to 
define, and crossings which could be readily avoided by a very slight shift an alignment.  
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Table 3: Land Cover Vegetation Communities within a 1 km Corridor Centred on Transmission 
Line Routing Alternatives  

Land Cover 
Area and Percent Composition (terrestrial portion)  

Alternative 1 Alternative 2 Alternative 3 Alternative 4 
ha % ha % ha % ha % 

Forest depletion - cuts 2.7 1.7 3.8 2.9 1.9 3.4 1.6 2.7 
Forest - sparse 27.3 21.0 30.6 23.5 13.3 24.2 17.3 28.9 
Forest - dense deciduous 9.9 7.6 1.2 0.9 6.7 12.1 0.4 0.7 
Forest - dense mixed 68.5 52.7 61.0 46.8 24.9 45.3 23.8 39.7 
Forest - dense coniferous 19.6 15.1 31.5 24.2 7.2 13.0 16.0 26.6 
Fen - treed 0.4 0.3 0.4 0.3 0.2 0.4 0.2 0.4 
Bog - treed 2.1 1.6 1.6 1.2 0.8 1.5 0.6 1.0 
Total 130 100 130 100 55 100 60 100 

 
 
 

Table 4: Bald Eagle and Osprey Nest Transmission Line Separation Distances 

Nest Separation Distances (m) 
Alternative 1 Alternative 2 Alternative 3 Alternative 4 

BE 001 340 m - 340 m - 
BE 002 - 610 m - 610 m 
OS 001 150 m - 150 m - 
OS 002 115 m - 115 m - 
OS 003 - 530 m - 530 m 
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MNRF Comments on the draft Supplemental Assessment of Transmission Line Routing Alternatives 

Page # and 
section

Reference

1 (1.1) Project Background

2 (1.2) Relationship of document

6 (2.2) Criteria and Indicators 

6 (2.2) Criteria and Indicators 

9 (2.3) Paragraph 3

11‐14 (3.1‐

3.4)

Transmission Line Routing 

Alternatives

11‐14 (3.1‐

3.4)

Transmission Line Routing 

Alternatives

12 (3.1) Paragraph 1

12 (3.1) Paragraph 2

12 (3.1) Paragraph 2

13 (3.3) Transmission Line Routing 

Alternatives

14 (3.2) p\Paragraph 1

14 (3.4) paragraph 5

20‐21 (5.1) Cost Effectiveness

22 (5.4)

Effects to the Natural 

Environment

Reference to SAR bats does not provide any context of value. 

Comment

Description does not accurately reflect the concerns raised during the EA regarding alternatives assessment from other 

agencies and that the transmission line was not the only method identified which needed improvement.  The wording on 

page 18 is better suited for this section (i.e. Relative to this document, MNRF in particular had concerns about the level of 

detail provided... but needs to include 'transmission line and other features' 

Effects to the Natural Environment Table  ‐The term "maintenance"  used in the table should be defined and/or clarified in 

text. 

Reference to other projects should be removed.

"The occurrence of wetlands along the alignment is negligible (<1%) .". Although wetlands represent a low percentage of 

this alignment, they are not negligible; consider rewording (e.g. minimal). 

"Vegetation management can be achieved through mechanical means, or though the use of herbicides ". Mitigation should 

include no herbicidal treatment within 50 m of water bodies. 

Where appropriate, the assessment of alternative relative to natural environment effects considers potentials for positive 

effects .. Statement is misleading; MNRF interpretation is that both negative and positive impacts will be assessed. Consider 

rewording to provide clarity.  

Osprey nest is located 150m from the alignment. And there is a bald eagle within 300m of the line. Although this document 

applies the SSG recommendations for Osprey and Bald Eagle nest protection, the MNRF relies on the best available science 

(i.e. Significant Wildlife Habitat: Mitigation Support Tool, MNRF, 2014) when dealing with non‐forestry related activities. 

The difference between these planning and mitigation strategies is largely based upon the permanency of the development 

and their associated maintenance requirements. 

Osprey Nest Significant Wildlife Habitat: 300 m radius around the nest or the contiguous woodland stand. Development will 

not be permitted within the SWH unless it can be demonstrated that there will be no negative impacts on the feature or its 

ecological function. The 300 m distance incorporates the nest, key perch trees, and key foraging areas. Site selection is 

typically an important component of a successful mitigation strategy. Best practices for site selection should also include 

consideration of cumulative impacts. For example, planners should account for known impacts in neighbouring 

developments and the cumulative amount of disturbed/converted habitat relative to the amount of undisturbed habitat.  

Bald Eagle SWH: a 400‐800 m circular area is recommended around the nest or the contiguous woodland stand. 

Development will not be permitted within the SWH unless it can be demonstrate that there will be no negative impacts on 

the feature or its ecological function. The area of habitat (400 to 800 m) depends on site lines between the nest and the 

development, and includes the nest, key perch trees, and key foraging areas. Such determination must be provided to 

MNRF. Smaller or larger setbacks may be appropriate depending on the birds` tolerance for human disturbance, on the 

type of disturbance likely to occur and the intensity of the disturbance (i.e. frequency and duration). As the identified nests 

are in proximity to a used road; these birds show  resiliance to disturbance; therefore a 400 m SWH application is 

appropriate.  

Osprey and eagle nests located 550m and 400m.  Baseline field investigations were not specifically conducted along the 

southern portion of the route, but based on habitat considerations similar to alternative 1. Reference should be made 

osprey/bald eagle Significant Wildlife Habitat as indicated above.  

same as above

The cost effectiveness analysis needs to include any ancillary components that will be required for implementation of the 

alternative, such as access roads, a substation and auxiliary lines needed for the large steel towers to cross Sawbill Bay. 

"Steel tower crossing locations are shown in Figure 4 .". Figure 4 only depicts the rough estimate the proposed alignments 

at 1:88,000 scale. Exact tower location (i.e. alternatives 3 &4) necessary to properly assess impacts. 

All four alternatives make reference to Moose aquatic feeding areas without quantification of size of impact, which makes 

comparison between potential impacts of alternatives ambiguous. 

Moose aquatic feeding Significant Wildlife Habitat (SWH; Significant Wildlife Habitat Mitigation Support Tool, MNRF, 2014) 

includes adjacent stands (120 m) of mixed or conifer forest, particulary those that provide thermal cover and/or travel 

corridors to other habitat features. Development will not be permitted within the SWH unless it can be deomonstrated that 

there will be no negative impacts on the feature or its ecological function (MNRF, 2014).  

SAR species "likely to be present". Detailed SAR monitoring should be conducted along entire proposed alignments, 

reliance on interpretation of reference habitat features alone is not acceptable. The same species are listed for all four 

alternatives without a description of quantification which makes comparisons null. 

"There are no major differences between the four routing alternatives with respect to air quality, greenhouse gas emissions, 

water quality and fish habitat, or potential impacts to wetlands. Alternatives 3 and 4 involve greater expanses of large 

water crossings but the net effect of such crossings on water quality or fish habitat is considered negligible ." Although the 

number and type of water crossing is considered for each alternative is provided, much more detail with respect to the 

location (i.e. geology, vegetation, clearing of riparian vegetation), materials used, maintenance corridors and mitigation of 

impacts of the  proposed towers for Alternatives 3 and 4 are needed to fully assess/compare potential impacts to water 

quality and fish habitat. 

Hammond Reef Gold Project Feb 2016
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Further data collection
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Appendix A Cost effectiveness

Appendix A Effects on Fish and Aquatic 

Habitat

Bat maturnity roosts surveys within proposed ROWs in proximity (i.e. 1 km) to mine site. MNRF can provide further 

direction if necessary. 

``Results of rare plants and breeding bird surveys will be shared with the MNRF and any other applicable stakeholders ``. 

Sensitive data (i.e. SAR, fish spawning locations, etc.) should not be shared with broader public to ensure adequate 

protection; data should be  vetted with MNRF prior to distribution. 

No commitment for monitoring plans for birds, bats, or other. Need monitoring objectives that address the potential 

effects and provide some assurance that efforts will be taken to address the identified effects.

No mention of avoidance of herbicide applications for maintenance (i.e. manual tending).  

Tree clearing to take place outside of the breeding bird nesting season (May 1 to July 31).  No mention of Osprey and Bald 

Eagles: Construction and vegetation clearing should not occur within the defined SWH (above) and during critical breeding 

period, defined as February 15 to August 15 (locally defined). 

Raptor stick nest surveys ‐ lacking indication of methodology. 

"two bat species use mature trees as rooting sites ". Roost typo.

 Conclusion is subject to change with further field studies needed to fill data gaps. See comment for Appendix A.

It is not correct to state that the options that follow the Hardtack/Sawbill road will be a single corridor.  There are 

approximately 9km of corridor not aligned.  For this stretch, there will be two corridors and new access would be required 

to construct the line. 

Linear corridors improve predation rates significantly. Comparisons of alternatives terrestrial length associated to increased 

potential for predation should be presented. 

The statement that the largest crossing over Sawbill Bay is 600m is not consistent with page 10 that states 650 ‐825m.  Page 

10 is more in line with what the map indicates.  

"Ground vegetation would remain intact, such that removed forest habitat would be replaced by grassland or shrubland 

habitat ". Clarification whether vegetation "replacement" will be natural regeneration or seeding/planting. 

"The majority of the forest habitat that would be removed consists of dense mixed forest, with secondary amounts of sparse 

(rockland) forest and dense coniferous forest. Development of Alternative 1 would also result in the removal of some dense 

deciduous forest ". Clarification of quantities of each forest ecotype/ecological land classification required for harvesting 

along each Alternative required for accurate comparisons.  

"These crossings would be highly visible from the bay; but are not expected to have an adverse effect on fish or aquatic 

habitat, as the crossings will be constructed as steel tower clear spans and will not involved any in‐water work ". Although 

there is no in‐water work planned, potential for impacts to fish and fish habitat exists. Exact identification of tower 

locations necessary for such assessment. Sediment control plans must be developed to suit site conditions. 

"Moose aquatic feeding areas, a second critical component of ungulate habitat, occur in proximity to all four alternative 

alignments and for the most part can be readily avoided by transmission line development ``.  Quantification of MAFAs 

within ROW for each alternative should be addressed. In addition, clearer description of how impacts to this habitat will be 

avoided required. 

The totals for habitat loss are not consistent with the estimate of approx. 4 ha of forested terrestrial habitat lost for each 

km.  If this correct, Options 1 and 2 would be 136 ha, Option 3 would be 75ha and Option 4 would be 70ha.  Rather than 

130ha, 55ha, and 60ha as stated. 

Bat maternal roosts ‐ Identification of impacts of harvesting on maternal roosts for each alignment should be completed. 

This evaluation can not be drawn until all of the details regarding the proposed steel tower installments of alternatives 3 

and 4 are provided (i.e. location, substrate, geology, proximity to water, construction materials, installment requirements, 

riparian vegetation clearing, sedimentation/erosion risk, etc.). 

``Construction vehicles will not be allowed to travel through surface waters ``.  Heavy equipment should not be used within 

3 m of any water body. Crossings of all permanent streams will require installation of culverts/bridges for the protection of 

fish habitat. All crossings considered for within ROW must have detailed watershed information and appropriate 

engineering crossing calculations completed. 

``Burning or chipping of wood wastes will occur as appropriate to remove fire hazard potentials associated with slash ``. 

Direction regarding timing and locality should be sought from MNRF. 

Reference to District Land Use Guidelines.  This should be corrected to Fort Frances District Crown Land Use Policy Atlas

The presence of mining claims was heavily weighted as a factor of disadvantage in the analysis.  This is not supported by 

MNDM or MNRF.  It is also not consistent with the text in the main body of the report, section 5.1 where it is states  "the 

cost for obtaining easements across mining claims held by others is not considered material".  The cost analysis has 

not considered additional costs of ancillary components such as access/connector roads, power substation and 

auxiliary lines.  This needs to be included.
No potential for water quality degradation during operations  is stated for all options but not for construction phase. We 

would expect to see some degree of potential for each of the options, and some will have more than others (like the ones 

with the most crossings, or accessing and spanning across Sawbill bay).  Also, the operations phase has to include 

maintenance which is not detailed.  The comparison of water crossings needs to better define the potential for impact.  The 

Sawbill Bay options need to identify the increased impact potential for the large spans crossing the bay and that access will 

be required. 
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Appendix A Effect on wetlands

Appendix A Effect on terrestrial species 

and habitat (including birds 

and bird habitat) ‐ area, 

type, and quality

Appendix A Effect on terrestrial species 

and habitat (including birds 

and bird habitat) ‐ noise

Appendix A Effect on terrestrial species 

and habitat (including birds 

and bird habitat) ‐ wildlife 

corridors. 

Appendix A Effect on SAR

Appendix A Effect on SAR

Appendix A Summary of Evaluation 

Appendix A Effect on Infrastructure

Appendix A Effect on Government 

Services

Appendix A Effects on Resource 

Management 

Appendix A Overall Summary Rating 

MNRF Comments on the draft Comprehensive Alternatives Assessment Tables  Hammond Reef Gold Project Feb 2016
Table Name Performance Objective

Access Roads 

Table 4

Cost Effectiveness

Access Roads 

Table 4

Technical Applicability

Access Roads 

Table 4

Effects on Fish Habitat

Access Roads 

Table 4

Effects on terrestrial species

Access Roads 

Table 4

Effects on wetlands

Needs to be amended to reflect our comments above. Potential for noise: speaks to working around breeding window for 

birds, but not bats.  Field data is lacking for an accurate comparison.  Reference to the potential presence of species at risk 

needs to be addressed with a commitment to confirm through  a pre‐assessment by a qualified expert.  It is premature to 

conclude there is limited potential for disturbance because the alignment does not follow the exiting mine road and is off 

as much as 500m or more on the Sawbill option.  It is advised that applicable time be allotted for additional planning 

processes and regulatory requirements.

The summary needs to reflect changes from our comments above.  Alternative 3 does not follow along the existing mine 

road, it actually has a greater proportion of new corridor, versus the section that does run along the ROW.  Overall 

Summary Rating  ‐ unclear how there is not the same footnote as for the Road Access method.  The same data gaps are 

applicable. 

No known Deer wintering areas for Alternative 2 & 4. Remove. 

Comment

The comparison of the two roads continues to lack information.  The ToR identified that both options would need upgrades 

and it is not clear from the details provided how the Raft Lack option is so much more expensive than the Sawbill option.  

There is considerable work needed to widen the Sawbill road at the section across from Bethune Lake.   The EA needs to 

show how the site near Bethune Lake is more feasible and less disruptive than the crossing on Raft Lake, and how replacing 

14 crossings on Sawbill  is less costly than replacing 6 on the Raft.  

As requested in previous comments, a better description of what is meant by 'extending crossings' is needed.  It should also 

be clarified why 2km of new road construction is required on the Raft Rd when there appears to be less than 1km needed 

to link the existing north and south sections.

The potential for risk and the need for control measures needs to be compared.  It needs to be demonstrated how 1 new 

crossing and 6 existing have more risk than 14 replacements. The Raft Lake Road crossing on the Seine River between 

Marmion and Finlayson lakes; is assumed to be a very large crossing (most likely requiring large bridge and cribbing); 

known fish spawning habitat up and down stream, MAFA in immediate area, etc. This needs to be clearly explained and 

compared. 

The comparisons chosen are not applicable here. It should be identified where one option has potential for  increased 

demands on government services than the other.  

The comparison chosen are not applicable. Need to identify if there are things like increased recreational opportunities for 

anglers and hunters, increased pressure on small and large game, triggering increased needs for enforcement, etc. and 

identify this for one option over another.  I.e. the longer alternatives will likely have a greater potential for this. 

There remains an unclear picture of why Raft Lake Road is unacceptable.  When Raft Lake Rd/Sawbill Bay option and 

Sawbill Rd/Sawbill Bay option are acceptable. 

Comparison concluded that there is more potential for habitat disturbance with Raft Lake option over Sawbill.  The roads 

are similar in length, but Sawbill is slightly longer.  If the road is being widened to 30m, a comparison of land disturbance 

should be calculated (width x distance). 

Wetlands on Sawbill Bay road have not be adequately identified.  

Area (quantification) and type (thus functionality) of wetlands within/neighbouring each alignment & ROW missing. This 

information is  required to adequately assess/compare between alternatives. 

Need to consider the options that will require additional ancillary components (roads, substation, auxiliary line)

Any factors that adversely affect fish productivity can also have adverse effects on Bald Eagles (as well as Osprey). This 

include sedimentation from construction activity, or pollution of aquatic habitat by contaminated runoff (e.g. road salt, 

herbicides). Wetlands are of the most productive fish habitat in lakes; they can be affected by changes in water levels, 

water‐level fluctuations, and/or water quality. 

Again, emphasizing the importance of a clear description of all potential primary (i.e. fish and fish habitat) and secondary 

(bald eagle/osprey) impacts of each activity (e.g. crossing of streams, construction of towers, access routes to towers/ROW, 

etc.) required. 

Functionality ‐ clear comparison of alignment length and thus impacts of predation (i.e. linear features increase predation 

efficiency) on moose/deer missing. 

Maintenance activities/anticipated schedule on ROW and/or towers not presented and thus unaccounted for here.   
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Access Roads 

Table 3

Species at Risk

Access Roads 

Table 4

Species at Risk

Water 

Effluent 

Discharge         

Table 6

Effects to Fish and Aquatic 

Habitat 

Water 

Effluent 

Discharge         

Table 7

Area, type and quality.

Worker Camp 

Table 5

As noted in the overall summary rating for Raft Lake Road, the baseline data is lacking.  It is unclear how a proper analysis 

can be done.  The conclusion that the potential for various species identified is the same for both is not supported.  There 

needs to be a commitment to confirm through a pre‐assessment by a qualified expert, as mentioned above.  

Again, quantification of ``amount`` of habitat impacted required for adequate comparison between options. 

It is unclear what is being verified by the statement 'no potential for water quality degradation during operations '.  This 

requires confirmation and completion of analysis with all phases.   There continues to be incorrect reference to a walleye 

spawning site at the site #2.  This was the main criteria for the site being eliminated and deemed unacceptable.  The table 

needs to be amended and provide true and accurate information.

The entire Table need to be redone to reflect the analysis that was done at our request to evaluate more alternatives other than on site, off site. 

Road construction and traffic noise disturbs nesting and foraging Bald Eagles. The number of nests along each option  and 

their proximity to the road must be compared. 

Overland pipeline length should be clearly stated to aid in comparisons. 
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Page # and 
section Reference CMC Response

1 (1.1) Project Background The response is found in Sections 1.2 and 8.1.1 of the revised document: 
Supplemental Assessment of Access Road and Transmission Line Routing 
Alternatives, Version 2 .

[Note: In the remainder of Table A1, the text changes or revised document refers to this 
report unless otherwise indicated].

2 (1.2) Relationship of document The first paragraph in Section 1.2 has been amended to reflect the requested 
clarification. 

6 (2.2) Criteria and Indicators The term maintenance is used in its normal context to indicate activities that will be 
required to maintain the transmission line and the access road. No changes have been 
made in the revised document. 

6 (2.2) Criteria and Indicators The text at the end of Section 2.1 and following after the table of criteria for Effects to 
the Natural Environment have been amended to clarify that both negative and positive 
effects have been considered.

9 (2.3)
Paragraph 3

The references to other specific projects have been removed.

11-14 (3.1-
3.4)

Transmission Line Routing 
Alternatives

Areas of potentially affected Moose aquatic feeding areas have been defined in 
Sections 4.1, 4.2, 4.3 and 4.4. 

Reference has also been made to the MNRF 2014 Significant Wildlife Habitat Mitigation 
Support Tool in Sections 4.1, 4.2 and 7.3.1.

11-14 (3.1-
3.4)

Transmission Line Routing 
Alternatives

As per previous discussions with MNRF held on June 27 and July 4, 2016, Canadian 
Malartic has committed to undertaking further SAR baseline studies prior to 
transmission line construction, as part of the permitting process, and to make any 
adjustments to the transmission line routing that might be required in response to SAR 
findings, as per new text in Sections 7.3.4 and 8.2.

12 (3.1) Paragraph 1 The wording throughout the document has been changed from negligible to minor.

APPENDIX A2: RESPONSE TO MNRF COMMENTS ON THE DRAFT SUPPLEMENTAL ASSESSMENT OF TRANSMISSION LINE ROUTING ALTERNATIVES
Comments on Hammond Reef Gold Project, dated May 2016 

Comment

Description does not accurately reflect the concerns raised during the EA regarding alternatives assessment from other agencies and that the 
transmission line was not the only method identified which needed improvement.  The wording on page 18 is better suited for this section (i.e. 
Relative to this document, MNRF in particular had concerns about the level of detail provided... but needs to include 'transmission line and 
other features' 

Effects to the Natural Environment Table -The term "maintenance"  used in the table should be defined and/or clarified in text. 

Reference to other projects should be removed.

"The occurrence of wetlands along the alignment is negligible (<1%) .". Although wetlands represent a low percentage of this alignment, they 
are not negligible; consider rewording (e.g. minimal). 

"Vegetation management can be achieved through mechanical means, or though the use of herbicides ". Mitigation should include no 
herbicidal treatment within 50 m of water bodies. 

Where appropriate, the assessment of alternative relative to natural environment effects considers potentials for positive effects .. Statement 
is misleading; MNRF interpretation is that both negative and positive impacts will be assessed. Consider rewording to provide clarity.  

All four alternatives make reference to Moose aquatic feeding areas without quantification of size of impact, which makes comparison 
between potential impacts of alternatives ambiguous. 

Moose aquatic feeding Significant Wildlife Habitat (SWH; Significant Wildlife Habitat Mitigation Support Tool, MNRF, 2014) includes adjacent 
stands (120 m) of mixed or conifer forest, particulary those that provide thermal cover and/or travel corridors to other habitat features. 
Development will not be permitted within the SWH unless it can be deomonstrated that there will be no negative impacts on the feature or its 
ecological function (MNRF, 2014).  

SAR species "likely to be present". Detailed SAR monitoring should be conducted along entire proposed alignments, reliance on 
interpretation of reference habitat features alone is not acceptable. The same species are listed for all four alternatives without a description 
of quantification which makes comparisons null. 
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Page # and 
section Reference CMC Response

APPENDIX A2: RESPONSE TO MNRF COMMENTS ON THE DRAFT SUPPLEMENTAL ASSESSMENT OF TRANSMISSION LINE ROUTING ALTERNATIVES
Comments on Hammond Reef Gold Project, dated May 2016 

Comment

12 (3.1) Paragraph 2 Appropriate text from the Significant Wildlife Habitat: Mitigation Support Tool (MNRF 
2014) has been incorporated into the document in Sections 4.1, 4.2 and 7.3.1.

12 (3.1) Paragraph 2 As requested, context referencing the white-nose syndrome is provided in Sections 4.1, 
6.3.4 and 7.3.3. 

13 (3.3) Transmission Line Routing 
Alternatives

Steel tower locations are shown in Figure 11. Additional text is provided in Section 4.3.

14 (3.2) p\Paragraph 1 See response to Comment 12 (3.1) paragraph 2.

14 (3.4) paragraph 5 -

20-21 (5.1) Cost Effectiveness Ancillary components were included in cost estimates. This has been clarified in the 
project financing section of the Appendix C table.

22 (5.4) Effects to the Natural 
Environment

Much of the requested data is more appropriately required at the permitting stage and 
not the EA stage. 

Additional text has however, been provided in Section 7.3.2 regarding sediment and 
erosion control, particularly in relation to steel tower construction; as well as in Section 
8.1.1.

22 (5.4.1) Loss of Habitat Terrestrial habitat loss calculations do not include open water habitat. This is clarified in 
Section 7.3.1.

Reference to SAR bats does not provide any context of value. 

Osprey nest is located 150m from the alignment. And there is a bald eagle within 300m of the line. Although this document applies the SSG 
recommendations for Osprey and Bald Eagle nest protection, the MNRF relies on the best available science (i.e. Significant Wildlife Habitat: 
Mitigation Support Tool, MNRF, 2014) when dealing with non-forestry related activities. The difference between these planning and mitigation 
strategies is largely based upon the permanency of the development and their associated maintenance requirements. 

Osprey Nest Significant Wildlife Habitat : 300 m radius around the nest or the contiguous woodland stand. Development will not be permitted 
within the SWH unless it can be demonstrated that there will be no negative impacts on the feature or its ecological function. The 300 m 
distance incorporates the nest, key perch trees, and key foraging areas. Site selection is typically an important component of a successful 
mitigation strategy. Best practices for site selection should also include consideration of cumulative impacts. For example, planners should 
account for known impacts in neighbouring developments and the cumulative amount of disturbed/converted habitat relative to the amount of 
undisturbed habitat.  

Bald Eagle SWH: a 400-800 m circular area is recommended around the nest or the contiguous woodland stand. Development will not be 
permitted within the SWH unless it can be demonstrate that there will be no negative impacts on the feature or its ecological function. The 
area of habitat (400 to 800 m) depends on site lines between the nest and the development, and includes the nest, key perch trees, and key 
foraging areas. Such determination must be provided to MNRF. Smaller or larger setbacks may be appropriate depending on the birds` 
tolerance for human disturbance, on the type of disturbance likely to occur and the intensity of the disturbance (i.e. frequency and duration). 
As the identified nests are in proximity to a used road; these birds show  resiliance to disturbance; therefore a 400 m SWH application is 
appropriate.  

Osprey and eagle nests located 550m and 400m.  Baseline field investigations were not specifically conducted along the southern portion of 
the route, but based on habitat considerations similar to alternative 1. Reference should be made osprey/bald eagle Significant Wildlife 
Habitat as indicated above.  

"Steel tower crossing locations are shown in Figure 4 .". Figure 4 only depicts the rough estimate the proposed alignments at 1:88,000 scale. 
Exact tower location (i.e. alternatives 3 &4) necessary to properly assess impacts. 

same as above

The cost effectiveness analysis needs to include any ancillary components that will be required for implementation of the alternative, such as 
access roads, a substation and auxiliary lines needed for the large steel towers to cross Sawbill Bay. 

"There are no major differences between the four routing alternatives with respect to air quality, greenhouse gas emissions, water quality and 
fish habitat, or potential impacts to wetlands. Alternatives 3 and 4 involve greater expanses of large water crossings but the net effect of such 
crossings on water quality or fish habitat is considered negligible ." Although the number and type of water crossing is considered for each 
alternative is provided, much more detail with respect to the location (i.e. geology, vegetation, clearing of riparian vegetation), materials used, 
maintenance corridors and mitigation of impacts of the  proposed towers for Alternatives 3 and 4 are needed to fully assess/compare 
potential impacts to water quality and fish habitat. 

Amount and type of wetland habitat crossed as well as where the hydro poles will be installed should be assessed. 

The totals for habitat loss are not consistent with the estimate of approx. 4 ha of forested terrestrial habitat lost for each km.  If this correct, 
Options 1 and 2 would be 136 ha, Option 3 would be 75ha and Option 4 would be 70ha.  Rather than 130ha, 55ha, and 60ha as stated. 
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Page # and 
section Reference CMC Response

APPENDIX A2: RESPONSE TO MNRF COMMENTS ON THE DRAFT SUPPLEMENTAL ASSESSMENT OF TRANSMISSION LINE ROUTING ALTERNATIVES
Comments on Hammond Reef Gold Project, dated May 2016 

Comment

22 (5.4.1) Loss of Habitat Replacement is expected to be by natural regeneration, but if there were to be areas of 
undue ground disturbance, seeding or planting would be used to assist with natural 
vegetation development. This is clarified in Section 7.3.1.

23 (5.4.1) Loss of Habitat Clarification is provided in Table 1 for the access road alternatives and Table 3 for the 
transmission line alternatives.

23 (5.4.2) Water Courses and Water 
Bodies

The largest water crossing has been recalculated at 650 m (Section 7.3.2), whereas the 
steel tower spans from tower to tower range from approximately 420 to 825 m (Sections 
4.0 and 4.3).

24 (5.4.2) Water Courses and Water 
Bodies

Steel tower locations are shown in Figure 11. Additional text is provided in Section 4.3.

25 (5.4.5) Summary and Overall 
Evaluation

Clarification is provide at several points throughout the test to distinguish between right-
of-ways (ROW) and corridors, where corridors are defined as much broader features. 
This additional text is introduced in Section 1.1 for greater clarity.

24 (5.4.3) Ungulate Habitat Additional text has been provided in Section 7.3.3 to reflect the aspect that corridors 
are often beneficial to the hunting efficiency of wolves for deer and Moose.

24 (5.4.3) Ungulate Habitat Areas of potentially affected Moose aquatic feeding areas have been defined in 
Sections 4.1, 4.2, 4.3, and 4.4. Reference has also been made to the MNRF 2014 
Significant Wildlife Habitat Mitigation Support Tool in Sections 4.1, 4.2 and 7.3.1.

24 (5.4.4) Species at Risk As per previous discussions with MNRF held on June 27 and July 4, 2016, Canadian 
Malartic has committed to undertaking further SAR baseline studies prior to 
transmission line construction, as part of the permitting process, and to make any 
adjustments to the transmission line routing that might be required in response to SAR 
findings, as per new text in Sections 7.3.4 and 8.2.

25 (5.4.4) Species at Risk This typographic errors has been corrected.

25 (5.4.4) Species at Risk See response above. 

25 (5.4.5) Summary and Overall 
Evaluation

Steel tower locations are shown in Figure 11. Additional text is provided in Section 4.3.

26 (5.5) Effects to the human 
environment

The reference has been corrected (Section 7.4).

The statement that the largest crossing over Sawbill Bay is 600m is not consistent with page 10 that states 650 -825m.  Page 10 is more in 
line with what the map indicates.  

"Ground vegetation would remain intact, such that removed forest habitat would be replaced by grassland or shrubland habitat ". Clarification 
whether vegetation "replacement" will be natural regeneration or seeding/planting. 

"The majority of the forest habitat that would be removed consists of dense mixed forest, with secondary amounts of sparse (rockland) forest 
and dense coniferous forest. Development of Alternative 1 would also result in the removal of some dense deciduous forest ". Clarification of 
quantities of each forest ecotype/ecological land classification required for harvesting along each Alternative required for accurate 
comparisons.  

"These crossings would be highly visible from the bay; but are not expected to have an adverse effect on fish or aquatic habitat, as the 
crossings will be constructed as steel tower clear spans and will not involved any in-water work ". Although there is no in-water work planned, 
potential for impacts to fish and fish habitat exists. Exact identification of tower locations necessary for such assessment. Sediment control 
plans must be developed to suit site conditions. 

"Moose aquatic feeding areas, a second critical component of ungulate habitat, occur in proximity to all four alternative alignments and for 
the most part can be readily avoided by transmission line development ``.  Quantification of MAFAs within ROW for each alternative should 
be addressed. In addition, clearer description of how impacts to this habitat will be avoided required. 

"two bat species use mature trees as rooting sites ". Roost typo.

 Conclusion is subject to change with further field studies needed to fill data gaps. See comment for Appendix A.

It is not correct to state that the options that follow the Hardtack/Sawbill road will be a single corridor.  There are approximately 9km of 
corridor not aligned.  For this stretch, there will be two corridors and new access would be required to construct the line. 

Linear corridors improve predation rates significantly. Comparisons of alternatives terrestrial length associated to increased potential for 
predation should be presented. 

Bat maternal roosts - Identification of impacts of harvesting on maternal roosts for each alignment should be completed. 

This evaluation can not be drawn until all of the details regarding the proposed steel tower installments of alternatives 3 and 4 are provided 
(i.e. location, substrate, geology, proximity to water, construction materials, installment requirements, riparian vegetation clearing, 
sedimentation/erosion risk, etc.). 

Reference to District Land Use Guidelines.  This should be corrected to Fort Frances District Crown Land Use Policy Atlas
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Page # and 
section Reference CMC Response

APPENDIX A2: RESPONSE TO MNRF COMMENTS ON THE DRAFT SUPPLEMENTAL ASSESSMENT OF TRANSMISSION LINE ROUTING ALTERNATIVES
Comments on Hammond Reef Gold Project, dated May 2016 

Comment

30 (7.0) Mitigation Limitations on herbicide use are provided at the end of Section 1.1. 

Reference to the Bald Eagle and Osprey nesting season ahs been added to Section 
8.1.2.

31 (7.1) Protection of Wildlife Values The requested details are more appropriate to the detailed engineering and permitting 
stage. The requested 3 m restriction has been added to Section 8.1.2. Additional text 
has been provided in Section 7.3.2 regarding sediment and erosion control, particularly 
in relation to steel tower construction; as well as in Section 8.1.1. 

32 (7.1) Protection of Wildlife Values MNRF will be consulted on this aspect as suggested.

32 (7.2) Further data collection The requested methodology has been added to Section 8.2.

33 (7.2) Further data collection Canadian Malartic will consult with MNRF on this aspect. General text regarding bat 
survey methods has been added to Section 8.2.

34 (7.3) Adaptive Management Canadian Malartic acknowledges the sensitivity of SAR data, and will work with MNRF 
to ensure that any sharing of SAR values with other parties is vetted with MNRF. 

36 (9.0) Follow-up monitoring Additional text on monitoring birds and bats is provided in Section 10, including the 
purpose of the program.

Appendix A Cost effectiveness The text has been clarified in Section 7.7 to state that the cost for obtaining easements 
across mining claims held by others is not considered directly, but that there is a 
potential for significant scheduling delays which are material. Per kilometer transmission 
line costs used in the cost comparison already include all associated ancillary costs, 
recognizing that such costs could change at the detailed engineering stage. Costs are 
considered comparative for the different alternatives.

Appendix A Effects on Fish and Aquatic 
Habitat

Much of this data is more appropriately required at the permitting stage and not the EA 
stage. Additional text has been provided in Section 7.3.2 regarding sediment and 
erosion control, particularly in relation to steel tower construction, as well as in Section 
8.1.1; and the locations of the steel towers have been shown in Figure 11. With proper 
sediment and erosion control measures in place it is not anticipated that there would be 
any meaningful adverse effect on water quality or fisheries resources, including for the 
construction phase.

Appendix A Effect on wetlands Wetland areas relating to access road and transmission line construction are described 
in Tables 1 and 3, and are discussed in Sections 3.1, 3.2, 4.1, 4.2 and 4.3. 

Appendix A Effect on terrestrial species 
and habitat (including birds 
and bird habitat) - area, 
type, and quality

This text has been removed as suggested.

No mention of avoidance of herbicide applications for maintenance (i.e. manual tending).  

Tree clearing to take place outside of the breeding bird nesting season (May 1 to July 31).  No mention of Osprey and Bald Eagles: 
Construction and vegetation clearing should not occur within the defined SWH (above) and during critical breeding period, defined as 
February 15 to August 15 (locally defined). 

Raptor stick nest surveys - lacking indication of methodology. 

No known Deer wintering areas for Alternative 2 & 4. Remove. 

Bat maternity roosts surveys within proposed ROWs in proximity (i.e. 1 km) to mine site. MNRF can provide further direction if necessary. 

Area (quantification) and type (thus functionality) of wetlands within/neighbouring each alignment & ROW missing. This information is  
required to adequately assess/compare between alternatives. 

``Results of rare plants and breeding bird surveys will be shared with the MNRF and any other applicable stakeholders ``. Sensitive data (i.e. 
SAR, fish spawning locations, etc.) should not be shared with broader public to ensure adequate protection; data should be  vetted with 
MNRF prior to distribution. 

No commitment for monitoring plans for birds, bats, or other. Need monitoring objectives that address the potential effects and provide some 
assurance that efforts will be taken to address the identified effects.

``Construction vehicles will not be allowed to travel through surface waters ``.  Heavy equipment should not be used within 3 m of any water 
body. Crossings of all permanent streams will require installation of culverts/bridges for the protection of fish habitat. All crossings considered 
for within ROW must have detailed watershed information and appropriate engineering crossing calculations completed. 

``Burning or chipping of wood wastes will occur as appropriate to remove fire hazard potentials associated with slash ``. Direction regarding 
timing and locality should be sought from MNRF. 

The presence of mining claims was heavily weighted as a factor of disadvantage in the analysis.  This is not supported by MNDM or MNRF.  
It is also not consistent with the text in the main body of the report, section 5.1 where it is states " the cost for obtaining easements across 
mining claims held by others is not considered material ".  The cost analysis has not considered additional costs of ancillary components such 
as access/connector roads, power substation and auxiliary lines.  This needs to be included.

No potential for water quality degradation during operations  is stated for all options but not for construction phase. We would expect to see 
some degree of potential for each of the options, and some will have more than others (like the ones with the most crossings, or accessing 
and spanning across Sawbill bay).  Also, the operations phase has to include maintenance which is not detailed.  The comparison of water 
crossings needs to better define the potential for impact.  The Sawbill Bay options need to identify the increased impact potential for the large 
spans crossing the bay and that access will be required. 
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APPENDIX A2: RESPONSE TO MNRF COMMENTS ON THE DRAFT SUPPLEMENTAL ASSESSMENT OF TRANSMISSION LINE ROUTING ALTERNATIVES
Comments on Hammond Reef Gold Project, dated May 2016 

Comment

Appendix A Effect on terrestrial species 
and habitat (including birds 
and bird habitat) - noise

The primary maintenance activity for transmission lines in Ontario, is vegetation 
management to ensure that vegetation regrowth does not interfere with the conductor 
wires. Any other maintenance activities are likely to be minor over the life of the mine. 
The environmental effects of maintenance would be less that those associated with 
transmission line construction. A commitment has been made in Section 1.1 that 
herbicides will not be used within 50 m of watercourses or waterbodies.  

Appendix A Effect on terrestrial species 
and habitat (including birds 
and bird habitat) - wildlife 
corridors. 

Additional text has been included in Appendix C to reflect the aspect that corridors are 
often beneficial to the hunting efficiency of wolves for deer and Moose.

Appendix A Effect on SAR Responses to this comment in its various forms are presented above. Canadian 
Malartic has committed to undertaking further SAR baseline studies prior to 
transmission line construction, as part of the permitting process, and to make any 
adjustments to the transmission line routing that might be required in response to SAR 
findings, as per new text in Sections 7.3.4 and 8.2. 

Appendix A Effect on SAR As per responses to comments above, with appropriate sediment and erosion control 
measures in place, it is not expected that there would be any meaningful adverse effect 
to water levels or water quality, associated with any of the alternatives. More stringent 
mitigation measures will be required in association with steel tower construction, but 
such mitigation will be provided, such that meaningful adverse effects to water quality 
or to fisheries resources are not expected.   

Appendix A Summary of Evaluation Responses to comments have been provided as per the above. There has been no 
change in the overall summary rating.

Appendix A Effect on Infrastructure The HRGP 230 kV transmission line will be of the same voltage capacity as the Hydro 
One Networks line to which it would connect. The only substation required would 
therefore be at the mine site, and this facility would be common to all alternatives. No 
auxiliary lines will be required. Construction roads have only been defined for the 
preferred alternative, as engineering for this alternative has been further progressed; 
but similar types and numbers of construction roads would also be required for other 
alternatives.  

Appendix A Effect on Government 
Services

It is difficult to determine precisely the effects of the different alternatives on demands 
for government services, as the EA process is common to all alternatives, and the level 
of detailed review required from MNRF  is largely up to MNRF interpretation. 
Nonetheless, much of the feedback received from MNRF thus far would seem to 
suggest that the steel tower spans require further details. This is reflected in the 
assessment in Appendix C.

Needs to be amended to reflect our comments above. Potential for noise: speaks to working around breeding window for birds, but not bats.  
Field data is lacking for an accurate comparison.  Reference to the potential presence of species at risk needs to be addressed with a 
commitment to confirm through  a pre-assessment by a qualified expert.  It is premature to conclude there is limited potential for disturbance 
because the alignment does not follow the exiting mine road and is off as much as 500m or more on the Sawbill option.  It is advised that 
applicable time be allotted for additional planning processes and regulatory requirements.

The summary needs to reflect changes from our comments above.  Alternative 3 does not follow along the existing mine road, it actually has 
a greater proportion of new corridor, versus the section that does run along the ROW.  Overall Summary Rating  - unclear how there is not 
the same footnote as for the Road Access method.  The same data gaps are applicable. 

Functionality - clear comparison of alignment length and thus impacts of predation (i.e. linear features increase predation efficiency) on 
moose/deer missing. 

Maintenance activities/anticipated schedule on ROW and/or towers not presented and thus unaccounted for here.   

Need to consider the options that will require additional ancillary components (roads, substation, auxiliary line)

Any factors that adversely affect fish productivity can also have adverse effects on Bald Eagles (as well as Osprey). This include 
sedimentation from construction activity, or pollution of aquatic habitat by contaminated runoff (e.g. road salt, herbicides). Wetlands are of the 
most productive fish habitat in lakes; they can be affected by changes in water levels, water-level fluctuations, and/or water quality. 
Again, emphasizing the importance of a clear description of all potential primary (i.e. fish and fish habitat) and secondary (bald eagle/osprey) 
impacts of each activity (e.g. crossing of streams, construction of towers, access routes to towers/ROW, etc.) required. 

The comparisons chosen are not applicable here. It should be identified where one option has potential for  increased demands on 
government services than the other.  
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APPENDIX A2: RESPONSE TO MNRF COMMENTS ON THE DRAFT SUPPLEMENTAL ASSESSMENT OF TRANSMISSION LINE ROUTING ALTERNATIVES
Comments on Hammond Reef Gold Project, dated May 2016 

Comment

Appendix A Effects on Resource 
Management 

Canadian Malartic considers that mineral extraction and the development of ROWs in 
close proximity to one another are resource management related, and are in fact the 
central resource management questions related to this assessment. All four 
transmission line alternatives are located in proximity to existing access, such that 
changes in hunting and angling pressures are not likely to be greatly affected by the 
selection of any one alternative. The potential effects of the longer ROWs on hunter 
accessibility and game law enforcement are considered. 

Appendix A Overall Summary Rating The last line of the table has been amended to refer the reader to the summary text of 
Section 7.8.

The comparison chosen are not applicable. Need to identify if there are things like increased recreational opportunities for anglers and 
hunters, increased pressure on small and large game, triggering increased needs for enforcement, etc. and identify this for one option over 
another.  I.e. the longer alternatives will likely have a greater potential for this. 

There remains an unclear picture of why Raft Lake Road is unacceptable.  When Raft Lake Rd/Sawbill Bay option and Sawbill Rd/Sawbill 
Bay option are acceptable. 
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APPENDIX B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – ACCESS ROAD 
 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Hardtack Road / Sawbill Road Alternative 2: Raft Lake Road / Sawbill Road 
TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY   
Available technology Used elsewhere in similar circumstances, and is predictably 

effective with contingencies if and as required 
Advantages 
 Road upgrading and widening are predicatively effective 
 Preference is given to a route with fewer new water crossings 
Disadvantages 
 None apparent 
 

Advantages 
 Road upgrading / widening are predicatively effective 
 Construction of a new section of approximately 2 km length is also predicatively effective  
Disadvantages 
 Although water crossing and bridges are common throughout northern Ontario and are 

predicatively effective, a route without these components is preferred if possible 
 New technologies supported by pilot plant or strong 

theoretical investigations or testing, with contingencies if and 
as required 

Not applicable (NA) NA 

 Summary evaluation There are no technology limitations to either alternatives. There are no technology limitations to any of the alternatives. 
 Summary rating Preferred Acceptable 
ABILITY TO SERVICE THE SITE EFFECTIVELY   
Service Provides a guaranteed supply to the site with manageable 

potential for supply disruption, and/or contingencies available 
Advantages 
 No comparative differences between the alternatives regarding ability to provide access to 

the site effectively 
 Route is approximately 26.1 km in length 
Disadvantages 
 None apparent 

Advantages 
 No comparative differences between the alternatives regarding ability to provide access to the 

site effectively 
 Route is approximately 25.6 km in length 
Disadvantages 
 None apparent 

Accessibility Accessible land base or infrastructure needed to support 
component development and operation 

NA  NA  

 Summary evaluation No comparative differences between the alternatives regarding ability to provide access to 
the site effectively. 

No comparative differences between the alternatives regarding ability to provide access to the site 
effectively. 

 Summary rating Preferred Preferred 
EFFECTS TO THE NATURAL ENVIRONMENT   
Effect on air quality and climate Attainment or maintenance of air quality point of impingement 

standards, or scientifically defensible alternatives  
Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Emission rates of GHGs Advantages 
 Minor GHG emitted during construction  
 No comparative differences between the alternatives 
Disadvantages 
 Negligible increased GHG emitted during operations, due to the longer road (26.1 km 

versus 25.5 km for the Raft Lake Road / Sawbill Road alternative); increase may however 
be offset by grade differences between the road 

Advantages 
 Minor greenhouse gases emitted during construction 
 Negligible greenhouse gasses emitted during operations, but potentially less due to shorter road 

length (25.5 km versus 26.1 km for the Hardtack Road / Sawbill Road alternative)  
 No comparative differences between the alternatives 
Disadvantages 
 None apparent 

Effects on fish and aquatic habitat Attainment or maintenance of water quality guidelines for the 
protection of aquatic life, or scientifically defensible 
alternatives 

Advantages 
 Limited potential for water quality degradation during construction or operations with 

proper environmental management 
Disadvantages 
 Erosion and sediment control measures will be required during construction to mitigate 

any water quality concerns  
 Providing access for shipment of materials could result in fuel spills and erosion which 

would harm fish if entered into a watercourse; potential effect can be mitigated through 
use of sound environmental management practices 

Advantages 
 Limited potential for water quality degradation during construction or operations 
Disadvantages 
 Providing access for shipment of materials could result in fuel spills and erosion which would 

harm fish if entered into a watercourse; potential effect can be mitigated through use of sound 
environmental management practices 

 Erosion and sediment control measures will be required during construction to mitigate any 
water quality concerns; these measures will be somewhat more complex as water crossings are 
necessary  
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APPENDIX B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – ACCESS ROAD 
 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Hardtack Road / Sawbill Road Alternative 2: Raft Lake Road / Sawbill Road 
Effects on fish and aquatic habitat 
(cont’d) 

Maintenance or provision of fish habitat Advantages 
 No new water crossings or culverts are necessary (potential for culvert replacement – 14 

existing crossings) 
Disadvantages 
 Potential for some limited loss of habitat related to road widening 
 No new habitat anticipated to be created 

Advantages 
 None apparent 
Disadvantages 
 One new water crossings of the Raft Lake Cut, but this crossing would be a clear span over a 

rock cut and would not affect aquatic habitat (7 crossings in total) 
 Potential for some limited loss of habitat related to road widening 
 No new habitat anticipated to be created 

 Maintenance of water flows or conditions suitable for fish 
passage 

Advantages 
 All construction is required to maintain fish passage 
Disadvantages 
 Temporary flow alterations may be required during construction 

Advantages 
 All construction is required to maintain fish passage 
Disadvantages 
 Temporary flow alterations will be required during construction 

 Maintenance of groundwater flows, levels and quality NA NA 
Effect on wetlands Attainment or maintenance of water quality guidelines for the 

protection of aquatic life, or scientifically defensible 
alternatives 

See above regarding water quality See above regarding water quality 

 Area, type and quality (functionality) of wetlands that would 
be displaced or altered 

Advantages 
 No comparative differences between the alternatives  
Disadvantages 
 None apparent 

Advantages 
 No comparative differences between the alternatives  
Disadvantages 
 None apparent 

 Maintenance of wetland connectivity NA NA 
Effect on terrestrial species and 
habitat 

Area, type and quality (functionality) of terrestrial habitat that 
would be displaced or altered 

Advantages 
 As the road is already in place, only limited additional terrestrial habitat disturbance is 

required, estimated at approximately 12.7 ha 
 No new fragmentation of habitat expected 
 Reduced potential for intrusion effects on sensitive wildlife species as this road already 

exists and has experienced regular traffic  
Disadvantages 
 Widening of the road, will require removal of habitat, some of which is anticipated to be 

forest that will be replaced by grassland or shrubland 
 Minor patches of Moose aquatic feeding area occur along this ROW (these areas have 

already been exposed to traffic and habitat alteration; Figure 8). 

Advantages 
 None apparent 
Disadvantages 
 Approximately 2.6 km of new terrestrial habitat disturbance is needed to complete the road route 

(approximately 6 hectares, assuming 30 m disturbance)  
 Connection of the road, will cause some habitat fragmentation  
 Widening of the road, will require removal of an estimated 60.9 ha habitat in total , some of 

which is anticipated to be forest that will be replaced by grassland or shrubland within the road 
ROW 

 Greater potential for intrusion effects on sensitive wildlife species as the area through which the 
road would pass is currently more isolated compared with the Hardtack Road / Sawbill Road 
alternative 

 A comparatively large patch of Moose aquatic feeding area, measuring approximately 10.9 ha is 
located immediately adjacent to road ROW at the approximate 6 km mark.   

 Potential for noise (or other harm and harassment) related 
disturbance 

Advantages 
 Lesser impact during construction as only upgrading of the existing road is required 
 Reduced potential for intrusion effects on sensitive wildlife species as this road already 

exists and has experienced regular traffic 
Disadvantages 
 Sound disturbances will occur during construction  
 Harm and harassment potential impacts are greatest during construction for either 

alternative; but will continue related to traffic activities during operation until closure 

Advantages 
 None apparent 
Disadvantages 
 Greater potential for sound disturbances during construction; construction period may be longer 

due to the additional work required 
 Harm and harassment potential impacts are greatest during construction, but will continue with 

on-going traffic activities during operation until closure 
 Greater potential for intrusion effects on sensitive wildlife species as the area through which the 

road would pass is currently more isolated compared with the Hardtack Road / Sawbill Road 
alternative 

 Maintenance or provision of plant dispersion and wildlife 
movement corridors 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 Will fragment existing terrestrial habitat and create edge effects over the new section 
Disadvantages 
 None apparent 
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APPENDIX B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – ACCESS ROAD 
 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Hardtack Road / Sawbill Road Alternative 2: Raft Lake Road / Sawbill Road 
Effect on Species at Risk (SAR) Sensitivity level of involved species (Endangered, 

Threatened, Special Concern) 
Advantages 
 None apparent 
Disadvantages 
 Various SAR species are present in the local area of the mine site and access road, with 

Bald Eagle (SC) and Canada Warbler (SC) being potentially the most sensitive species. 
Roosting (tree) habitats utilized by Little Brown Myotis (End) and Northern Myotis (End) 
could also be potentially affected  

Advantages 
 None apparent 
Disadvantages 
 Various SAR species are present in the local area of the mine site and access road, with Bald 

Eagle (SC) and Canada Warbler (SC) being potentially the most sensitive species. Roosting 
(tree) habitats utilized by Little Brown Myotis (End) and Northern Myotis (End) could also be 
potentially affected  

 Area, type and quality of SAR territories or habitat that would 
be displaced 

Advantages 
 Reduced potential for intrusion effects on SAR as this road already exists and has 

experienced regular traffic  
Disadvantages 
 Has the potential to remove habitat that otherwise might be utilized by SAR such as 

Canada Warbler, Bald Eagle, Little Myotis and Northern Myotis 

Advantages 
 None apparent 
Disadvantages 
 Has the potential to remove habitat that otherwise might be utilized by SAR such as Canada 

Warbler, Bald Eagle, Little Myotis and Northern Myotis 
 Greater potential for intrusion effects on SAR as the area through which the road would pass is 

currently more isolated compared with the Hardtack Road / Sawbill Road alternative 
 Potential for noise (or other harm and harassment) related 

disturbance 
See noise above See noise above 

 Maintenance or provision of wildlife movement corridors Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 New section has the potential to disrupt existing wildlife movement corridors if present 

Effect on significant earth or life 
science features, natural heritage 
features, and areas of natural and 
scientific interest 

Area, type and quality (functionality) of associated lands that 
would be displaced or altered 

NA NA 

 Summary evaluation This alternative does not require substantial additional terrestrial disturbance and no new 
culverts / crossings as the road was upgraded previously in part. There is a reduced 
potential for intrusion effects on sensitive wildlife species with this alternative as this road 
already exists and has experienced regular traffic Note that some horizontal realignment of 
the roadway is proposed to ensure public safety (turning radii and blind corners) which may 
require culvert extensions. This may also improve viewing distance for wildlife encounters. 
 

The Raft Lake Road alternative is not well-used currently, requires a new 2.6 km section and a 
new bridge crossing for the Raft Lake Cut. There is consequently a greater potential for intrusion 
effects on sensitive wildlife species as the area through which the road would pass is currently 
more isolated compared with the Hardtack Road / Sawbill Road alternative. For these reasons, 
this route is not preferred.  
 
Note that some horizontal realignment of the roadway is proposed to ensure public safety (turning 
radii and blind corners) which may require culvert extensions. This may also improve viewing 
distance for wildlife encounters. 

 Summary rating Preferred Acceptable 
EFFECTS TO THE HUMAN ENVIRONMENT   
Effect on local residents Maintenance of property values Advantages 

 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Maintenance or improvement of income opportunities NA NA 
 Maintenance or provision of local access Advantages 

 Could marginally improve hunter and recreational vehicle access to lands bordering 
Hardtack and Sawbill Roads 

Disadvantages 
 Improved hunter access could put additional pressures on wildlife populations, particularly 

White-tailed Deer and Moose 

Advantages 
 Will improve hunter and recreational vehicle access to lands bordering Raft Lake and Sawbill 

Roads, due to improved connectivity 
Disadvantages 
 Improved hunter access could put additional pressures on wildlife populations, particularly 

White-tailed Deer and Moose 
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APPENDIX B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – ACCESS ROAD 
 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Hardtack Road / Sawbill Road Alternative 2: Raft Lake Road / Sawbill Road 
Effect on local residents (cont’d) Attainment of noise by-law guidelines, and/or background 

noise levels if already above the guidelines 
Advantages 
 Located in an area remote from local residents 
Disadvantages 
 None apparent 

Advantages 
 Located in an area remote from local residents 
Disadvantages 
 None apparent 

 Non-interference with water well supply systems NA NA 
 Potential for general disturbance and adverse effects on 

aesthetics 
Advantages 
 Located in a remote area and should not impact aesthetics 
Disadvantages 
 None apparent  

Advantages 
 Located in a remote area and should not impact aesthetics 
Disadvantages 
 None apparent  

 Potential for adverse health and safety effects Advantages 
 Remote alignment from permanent and seasonal residences 
Disadvantages 
 None apart from those related construction and traffic-related effects (no material 

difference between the alternatives) 

Advantages 
 Remote alignment from permanent and seasonal residences 
Disadvantages 
 None apart from those related construction and traffic-related effects (no material difference 

between the alternatives) 
Effect on infrastructure Maintenance or provision of local and regional access Advantages 

 Could marginally improve hunter and recreational vehicle access to lands bordering 
Hardtack and Sawbill Roads 

Disadvantages 
 Improved hunter access could put additional pressures on wildlife populations, particularly 

White-tailed Deer and Moose 

Advantages 
 Will improve hunter and recreational vehicle access to lands bordering Raft Lake and Sawbill 

Roads, due to improved connectivity 
Disadvantages 
 Improved hunter access could put additional pressures on wildlife populations, particularly 

White-tailed Deer and Moose 
 Maintenance and reliability of power supply systems NA NA 
 Maintenance and reliability of pipeline systems NA NA 
Public health and safety Attainment or maintenance of air quality point of impingement 

standards, or scientifically defensible alternatives 
NA NA 

 Maintenance or attainment of the quality of drinking water 
supply systems 

NA NA 

 Managing the potential for adverse electromagnetic exposure NA NA 
 Maintaining safe road traffic conditions that are within the 

domain of Hammond Reef control 
Advantages 
 Proposed road improvements will increase the safety on the local roads, after completion 

of construction – this will include horizontal realignment to provide safe turning radii and 
eliminate blind corners and vertical realignment where the existing grade is too steep for 
travel 

Disadvantages 
 None apparent 

Advantages 
 Proposed road improvements will increase the safety on the local roads, after completion of 

construction – this will include horizontal realignment to provide safe turning radii and eliminate 
blind corners and vertical realignment where the existing grade is too steep for travel 

Disadvantages 
 None apparent 

 Maintenance or provision of health services NA  
Effect on local businesses Maintenance or improvement of business opportunities  Advantages 

 None apparent, except as related to construction 
Disadvantages 
 None apparent 

Advantages 
 None apparent, except as related to construction with somewhat more complex construction 

resulting in greater opportunities 
Disadvantages 
 None apparent 

Effect on tourism and recreation 
 

Maintenance or improvement of tourism and recreational 
opportunities  

Advantages 
 Could marginally improve hunter and recreational vehicle access to lands bordering 

Hardtack and Sawbill Roads 
Disadvantages 
 Improved hunter access could put additional pressures on wildlife populations, particularly 

White-tailed Deer and Moose 

Advantages 
 Will improve hunter and recreational vehicle access to lands bordering Raft Lake and Sawbill 

Roads, due to improved connectivity 
Disadvantages 
 Improved hunter access could put additional pressures on wildlife populations, particularly 

White-tailed Deer and Moose 
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APPENDIX B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – ACCESS ROAD 
 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Hardtack Road / Sawbill Road Alternative 2: Raft Lake Road / Sawbill Road 
Effect on tourism and recreation 
(cont’d) 

Potential for general disturbance and adverse effects on 
aesthetics 

Advantages 
 None apparent  
Disadvantages 
 Proposed road improvements will cause a temporary increase in general disturbance 

during construction 
 Disturbance will continue related to traffic effects during operation 

Advantages 
 None apparent  
Disadvantages 
 Proposed road improvements will cause a temporary increase in general disturbance during 

construction 
 Level of construction-related disturbance will be greater for this alternative 
 Disturbance will continue related to traffic effects during operation 

Effect on agricultural lands Potential loss of agricultural lands NA NA 
 Potential loss of agricultural productivity NA NA 
Regional economy Maintenance or improvement of the regional economy  Advantages 

 Establishment of an improved access will support the Hammond Reef Project, which is 
anticipated to be a significant contributor to the regional economy 

 There will be economic benefits associated with construction activities  
Disadvantages 
 None apparent 

Advantages 
 Establishment of an improved access will support the Hammond Reef Project, which is 

anticipated to be a significant contributor to the regional economy 
 There will be economic benefits associated with construction activities; larger cost contract 

package associated with this alternative, as it is more costly to build (and may include a bridge) 
Disadvantages 
 None apparent 

Effect on government services Maintenance or improvement of the capacity of existing 
health, education and family support, and other services 

NA NA 

Effect on resource management 
objectives 

Consistency with established and planned resource 
management objectives 

Advantages 
 The Township of Atikokan is a resource based economy and the Town' Official Plan 

supports sustainable mining activities 
 The Atikokan District Land Use Guidelines also support sustainable mining activities 
 Improvement of the access road is essential to development of the Hammond Reef 

Project, and may potentially benefit other area mineral developments (or other future 
resource management activities) 

Disadvantages 
 None apparent 
 

Advantages 
 The Township of Atikokan is a resource based economy and the Town' Official Plan supports 

sustainable mining activities 
 The Atikokan District Land Use Guidelines also support sustainable mining activities 
 Improvement of the access road is essential to development of the Hammond Reef Project, and 

may potentially benefit other area mineral developments (or other future resource management 
activities) 

 Establishment of a linkage on the Raft Lake Road where connection does not currently exist, 
may have additional advantages 

Disadvantages 
 None apparent 

Excessive waste materials Limiting the generation of unnecessary waste materials  NA NA 
Effect on built heritage and cultural 
heritage landscapes 

Avoidance of damage to built heritage resources, or 
document heritage values if damaged, or relocation cannot 
reasonably be avoided 

Advantages 
 Proposed road improvements are not anticipated to effect cultural heritage 
 Mitigation measures are available, should unanticipated heritage resources be 

encountered during construction 
Disadvantages 
 None apparent 

Advantages 
 Proposed road improvements are not anticipated to effect cultural heritage 
 Mitigation measures are available, should unanticipated heritage resources be encountered 

during construction 
Disadvantages 
 Slightly increased potential, due to the new ground disturbances associated with the new section 

of road 
Effects on First Nation reserves and 
communities, and Métis 

Maintenance or improvement of First Nation reserve and 
community conditions (subject limitations of Company 
capacity and community members’ personal choice) 

Advantages 
 Employment opportunities during construction 
 First Nations construction companies will have an opportunity to bid on road-related 

construction (and future shipment along the road) 
Disadvantages 
 Somewhat decreased revenue opportunities associated with the less complex 

construction build 
 

Advantages 
 Employment opportunities during construction 
 First Nations construction companies will have an opportunity to bid on road-related construction 

(and future shipment along the road) 
 Increased revenue opportunities associated with a more complex construction 
Disadvantages 
None apparent 
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APPENDIX B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – ACCESS ROAD 
 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Hardtack Road / Sawbill Road Alternative 2: Raft Lake Road / Sawbill Road 
Effect on spiritual, ceremonial, and 
cultural heritage, and 
archaeological sites 

Avoidance of damage or disturbance to known spiritual, 
ceremonial, cultural heritage and archaeological sites; or 
implement other forms of protection/ preservation supported 
by local First Nations and Métis 

Advantages 
 Proposed road improvements are not anticipated to effect cultural heritage 
 Mitigation measures are available, should unanticipated archaeological resources be 

encountered during construction 
Disadvantages 
 None apparent 

Advantages 
 Proposed road improvements are not anticipated to effect cultural heritage 
 Mitigation measures are available, should unanticipated archaeological resources be 

encountered during construction 
Disadvantages 
 None apparent 

 Effects on traditional land use Maintain access to traditional lands for current traditional land 
uses, except as otherwise agreed to with local First Nations 
and Métis 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effects on Aboriginal and Treaty 
Rights 

Avoid infringement of Aboriginal and Treaty Rights, except as 
otherwise agreed to with local First Nations and Métis 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Summary evaluation This alternative has the advantage of less potential for effect currently unknown heritage 
resources, but offers less potential economic benefit accordingly. The road upgrades are a 
necessary component of the Hammond Reef Project that will bring substantial economic 
benefits to the region. 

As this alternative is a more complex construction it offers greater construction-related economic 
benefits, but also has the disadvantage of greater potential for effects to currently unknown 
heritage resources. The road upgrades and new section of road should this alternative be 
selected, are a necessary component of the Hammond Reef Project that will bring substantial 
economic benefits to the region. 

 Summary rating Preferred Preferred 
AMENABILITY TO RECLAMATION   
Effect on public safety and security Avoidance of safety and security risks to the general public  Advantages 

 Improved road quality is a benefit to the region that will be maintained even after the 
project closes 

Disadvantages 
 Despite the assumption / comments below, it is understood that the road is held under a 

Memorandum of Understanding with the MNRF, and it may be required to be reclaimed at 
closure 

Advantages 
 Improved road quality and connectivity of Raft Lake Road are benefits to the region that will be 

maintained even after the project closes 
Disadvantages 
 Despite the assumption / comments below, it is understood that the road is held under a 

Memorandum of Understanding with the MNRF, and it may be required to be reclaimed at 
closure 

Effect on environmental health and 
sustainability 

Attainment or maintenance of air quality point of impingement 
standards, or scientifically defensible alternatives 

NA (road will remain in place on closure) NA (road will remain in place on closure) 

 Attainment or maintenance of water quality guidelines for the 
protection of aquatic life, or scientifically defensible 
alternatives 

NA (road will remain in place on closure) NA (road will remain in place on closure) 

 Restoration of passive drainage systems NA (road will remain in place on closure) NA (road will remain in place on closure) 
 Provision of habitats for vegetation and wildlife species, 

including SAR 
NA (road will remain in place on closure) NA (road will remain in place on closure) 

Effect on land use Provide opportunities for productive land uses following the 
completion of mining activities 

NA (road will remain in place on closure) NA (road will remain in place on closure) 

 Provide for an aesthetically pleasing site NA (road will remain in place on closure) NA (road will remain in place on closure) 
 Summary evaluation Improved road quality is a benefit to the region that will be maintained even after the project 

closes. As the road is currently is in reasonable condition, this alternative does not present 
as large a benefit. 

Improved road quality including connection of the Raft Lake Road, is a benefit to the region that 
will be maintained even after the project closes. This alternative presents the greatest benefit as it 
is a substantial improvement on the existing route. 

 Summary rating Acceptable Preferred 
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APPENDIX B: ALTERNATIVE METHODS FOR CONSTRUCTION AND OPERATION – ACCESS ROAD 
 

PERFORMANCE OBJECTIVE / 
CRITERIA INDICATOR ALTERNATIVE METHOD 

Alternative 1: Hardtack Road / Sawbill Road Alternative 2: Raft Lake Road / Sawbill Road 
CONSIDERATION OF EFFECTS FROM CLIMATE CHANGE  
Effect from climate change Response to severe weather effects Advantages 

 None apparent 
Disadvantages 
 None apparent (no difference between alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between alternatives) 

 Response to changes in precipitation and temperature Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between alternatives) 

Advantages 
 None apparent 
Disadvantages 
 None apparent (no difference between alternatives) 

 Summary evaluation There are no apparent effects from climate change on either road route and the alternatives 
are equivalent. 

There are no apparent effects from climate change on either road route and the alternatives are 
equivalent. 

 Summary rating Preferred Preferred 
COST EFFECTIVENESS    
Project financing Investor attractiveness or risk Advantages 

 Routing able to take advantage of the existing Hardtack / Sawbill Road for construction 
access 

 Minimizes additional new road construction  
 Lowest cost alternative as it entails improvements (primarily widening) an existing gravel 

road 
Disadvantages 
 None apparent  

Advantages 
 Routing able to take advantage of Raft Lake and Sawbill Roads for construction access 
Disadvantages 
 Road requires considerable upgrades, including a new section, a substantive section where a 

trail would have to be upgraded to a two-lane gravel road, and a new bridge at the Raft lake Cut 
 This route would be considerably more costly to construct (estimated cost differential of $2.7M 

compared with Alternative 1)  

Return on investment Provides a competitive or acceptable return on investment Advantages 
 Routing able to take advantage of the Hardtack / Sawbill Road  
 Although the longest route, it is more cost effective requiring a lower capital cost 
 Operating costs are not anticipated to be significantly different between the two 

alternatives 
Disadvantages 
 None apparent 

Advantages 
 Routing able to take advantage of the existing Raft Lake and Sawbill Roads 
Disadvantages 
 Higher costs for this alternative are not justifiable given that Alternative 1 is already a functional 

two-lane gravel road that needs upgrading, whereas development of Alternative 2 would require 
substantially more construction including a completely new section, a substantive section where 
a trail would have to be upgraded to a two-lane gravel road, and a new bridge crossing  

Financial risk Provides, or is associated with, a preferred, manageable or 
acceptable financial risk 

Advantages 
 Utilizes existing road route and accordingly, avoids populated areas 
 Public more likely to support an option which entails an upgrade, rather than new route  
 Upgrades required are unlikely to have substantially higher than expected construction 

costs 
Disadvantages 
 None apparent 

Advantages 
 Utilizes existing road / trail route and accordingly, avoids populated areas 
Disadvantages 
 Public less likely to support an option which entails a more substantial upgrade, requiring a new 

section and a new bridge (all other aspects being equal) 
 Upgrades have substantially higher capital costs and pose a greater scheduling risk 

 Summary evaluation Re-use and upgrading of the Hardtack Road / Sawbill Road is the lowest cost alternative, 
with the least risk of substantially higher costs than anticipated (despite being the longer 
route). 

Re-use and upgrading of the Raft Lake Road / Sawbill Road is the highest cost alternative, with 
the risk of a substantially higher cost if a bridge is required. Greater risk of delays related to public 
support considerations compared with the Hardtack Road / Sawbill Road alternative. 

 Summary rating Preferred Unacceptable 
OVERALL SUMMARY RATING  PREFERRED UNACCEPTABLE  

 
* Note: should the Raft Lake road be chosen moving forward, the current baseline data will be augmented to support the detailed engineering / environmental permitting stage 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
TECHNICAL APPLICABILITY AND/OR SYSTEM INTEGRITY AND RELIABILITY 
Available technology Used elsewhere in similar circumstances, and 

is predictably effective with contingencies if 
and as required 

Advantages 
 Construction access and line construction 

methods are predicatively effective 
Disadvantages 
 None apparent 

Advantages 
 Construction access and line construction 

methods are predicatively effective 
Disadvantages 
 None apparent 

Advantages 
 Construction access and line construction 

methods are predicatively effective 
Disadvantages 
 None apparent 

Advantages 
 Construction access and line construction 

methods are predicatively effective 
Disadvantages 
 None apparent 

 New technologies supported by pilot plant or 
strong theoretical investigations or testing, 
with contingencies if and as required 

NA NA NA NA 

 Summary evaluation There are no technology limitations to any of 
the alternatives. 

There are no technology limitations to any of 
the alternatives. 
 

There are no technology limitations to any of 
the alternatives. 

There are no technology limitations to any of 
the alternatives. 

 Summary rating Preferred Preferred Preferred Preferred 
ABILITY TO SERVICE THE SITE EFFECTIVELY     
Service Provides a guaranteed supply to the site with 

manageable potential for supply disruption, 
and/or contingencies available 

Advantages 
 Appears to be able to provide power to the 

site effectively 
Disadvantages 
 None apparent 

Advantages 
 Appears to be able to provide power to the 

site effectively 
Disadvantages 
 None apparent 

Advantages 
 Appears to be able to provide power to the 

site effectively 
Disadvantages 
 None apparent 

Advantages 
 Appears to be able to provide power to the 

site effectively 
Disadvantages 
 None apparent  

Accessibility Accessible land base or infrastructure needed 
to support component development and 
operation 

Advantages 
 74.1% (25.2 km) of alignment located on 

Crown lands where Hammond Reef holds 
mining claims, or on Crown lands where 
there are no mining claims, or other surface 
rights encumbrances 

 Fully accessible in winter and non-winter 
conditions 

Disadvantages 
 25.9% (8.8 km) of alignment is located on 

Crown land associated with mining claims 
held by others  

Advantages 
 22.2% (11.8 km) of alignment located on 

Crown lands where Hammond Reef holds 
mining claims, or on Crown lands where 
there are no mining claims, or other surface 
rights encumbrances 

 Fully accessible in winter and non-winter 
conditions 

Disadvantages 
 65.3% (22.2 km) of alignment is located on 

Crown land associated with mining claims 
held by others  

Advantages 
 The majority of the alignment (77.1%, 

14.5 km) is located on Crown lands where 
there are no mining claims, or other surface 
rights encumbrances 

 Fully accessible in winter and non-winter 
conditions 

Disadvantages 
 A small portion of the alignment (22.9%, 

4.3 km) is located on Crown land associated 
with mining claims held by others  

Advantages 
 Fully accessible in winter and non-winter 

conditions  
Disadvantages 
 The majority of the alignment (78.4%, 13.8 

km) is located on Crown lands associated 
with mining claims held by others 

 Summary evaluation A substantial portion (25.9%) and length 
(8.8 km) of this alignment passes through 
Crown lands associated with mining claims 
held by others. 

Alternative 2 has the longest length of line 
passing through Crown lands associated with 
mining claims held by others (22.2 km). This 
alternative offers no advantages compared 
with the other alternatives. 

Alternative 3 involves the least use of Crown 
lands associated with mining claims held by 
others (4.3 km). 

The majority of the length of this alignment 
passes through Crown lands associated with 
mining claims held by others (13.8 km). 

 Summary rating Acceptable  Unacceptable Preferred Acceptable  
EFFECTS TO THE NATURAL ENVIRONMENT     
Effect on air quality and climate Attainment or maintenance of air quality point 

of impingement standards, or scientifically 
defensible alternatives  

Advantages 
 Construction of the transmission line will 

generate minimal air emissions 
 No emissions generated by the transmission 

line during operations 
Disadvantages 
 Provincial grid power generated in part by 

fossil fuels 

Advantages 
 Construction of the transmission line will 

generate minimal air emissions 
 No emissions generated by the transmission 

line during operations 
Disadvantages 
 Provincial grid power generated in part by 

fossil fuels 

Advantages 
 Construction of the transmission line will 

generate minimal air emissions 
 No emissions generated by the transmission 

line during operations 
Disadvantages 
 Provincial grid power generated in part by 

fossil fuels 

Advantages 
 Construction of the transmission line will 

generate minimal air emissions 
 No emissions generated by the transmission 

line during operations 
Disadvantages 
 Provincial grid power generated in part by 

fossil fuels 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
Effect on air quality and climate (cont’d) Emission rates of GHGs Advantages 

 Minor greenhouse gases emitted during 
construction 

 Negligible greenhouse gasses emitted 
during operations 

Disadvantages 
 Provincial grid power generated in part by 

fossil fuels 

Advantages 
 Minor greenhouse gases emitted during 

construction 
 Negligible greenhouse gasses emitted 

during operations 
Disadvantages 
 Provincial grid power generated in part by 

fossil fuels 

Advantages 
 Minor greenhouse gases emitted during 

construction 
 Negligible greenhouse gasses emitted 

during operations 
Disadvantages 
 Provincial grid power generated in part by 

fossil fuels 
 

Advantages 
 Minor greenhouse gases emitted during 

construction 
 Negligible greenhouse gasses emitted 

during operations 
Disadvantages 
 Provincial grid power generated in part by 

fossil fuels 

Effects on fish and aquatic habitat Attainment or maintenance of water quality 
guidelines for the protection of aquatic life, or 
scientifically defensible alternatives 

Advantages 
 No potential for water quality degradation 

during operations 
Disadvantages 
 Construction could result in fuel spills and 

erosion which would harm fish if entered into 
a watercourse; potential effect can be 
mitigated through use of sound construction 
practices 

 17 water crossings necessary including 2 
substantive open water crossings near the 
mine site 

Advantages 
 No potential for water quality degradation 

during operations 
Disadvantages 
 Construction could result in fuel spills and 

erosion which would harm fish if entered into 
a watercourse; potential effect can be 
mitigated through use of sound construction 
practices 

 11 water crossings necessary including 2 
substantive open water crossings near the 
mine site 
 

Advantages 
 No potential for water quality degradation 

during operations provided that sediment 
and erosion control measures are 
implemented, particularly at steel tower 
locations  

Disadvantages 
 Construction could result in fuel spills and 

erosion which would harm fish if entered into 
a watercourse; potential effect can be 
mitigated through use of sound construction 
practices 

 14 water crossings necessary including 3 
substantive open water crossings near the 
mine site  
 

Advantages 
 No potential for water quality degradation 

during operations provided that sediment 
and erosion control measures are 
implemented, particularly at steel tower 
locations 

Disadvantages 
 Construction could result in fuel spills and 

erosion which would harm fish if entered into 
a watercourse; potential effect can be 
mitigated through use of sound construction 
practices 

 9 water crossings necessary including 3 
substantive open water crossings near the 
mine site 

 Maintenance or provision of fish habitat 
 

NA NA NA NA 

 Maintenance of water flows or conditions 
suitable for fish passage 
 

NA NA NA NA 

 Maintenance of groundwater flows, levels and 
quality 
 

NA NA NA NA 

Effect on wetlands Attainment or maintenance of water quality 
guidelines for the protection of aquatic life, or 
scientifically defensible alternatives 

Advantages 
 Minor wetland habitat along the alignment 

(approximately 2.5 ha within 500 m of the 
ROW) 

Disadvantages 
 None apparent 

Advantages 
 Minor wetland habitat along the alignment 

(approximately 2.0 ha within 500 m of the 
ROW) 

Disadvantages 
 None apparent 

Advantages 
 Minor wetland habitat along the alignment 

(approximately 1.0 ha within 500 m of the 
ROW) 

Disadvantages 
 None apparent 

Advantages 
 Minor wetland habitat along the alignment 

(approximately 0.8 ha within 500 m of the 
ROW) 

Disadvantages 
 None apparent 

 Area, type and quality (functionality) of 
wetlands that would be displaced or altered 

Advantages 
 Area impacted is minor and will be limited to 

transmission line poles, towers and guy 
wires 

Disadvantages 
 None apparent 

Advantages 
 Area impacted is minor and will be limited to 

transmission line poles, towers and guy 
wires 

Disadvantages 
 None apparent 

Advantages 
 Area impacted is minor and will be limited to 

transmission line poles, towers and guy 
wires 

Disadvantages 
 None apparent 

Advantages 
 Area impacted is minor and will be limited to 

transmission line poles, towers and guy 
wires 

Disadvantages 
 None apparent 

 Maintenance of wetland connectivity NA NA NA NA 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
Effect on terrestrial species and habitat 
(including birds and bird habitat) 

Area, type and quality (functionality) of 
terrestrial habitat that would be displaced or 
altered 

Advantages 
 Although forested habitat will be removed, it 

will be replaced by grassland or shrubland 
 Additional forest edge habitat may benefit 

some species 
 No new access roads will be necessary for 

construction or maintenance other than a 
few comparatively short connectors to 
Hardtack / Sawbill Road, the longest of 
which are likely to be in the order of 500 m 

 Not expected to adversely affect nearby 
Moose aquatic feeding areas 

Disadvantages 
 Clearing of ROW will remove forested 

terrestrial habitat (each kilometre of 
transmission line through woodlands would 
result in the loss of four hectares of forest) 

 ROW clearing can fragment forests 
 Moose wintering areas potentially present at 

2 locations along the alignment 
 Linear corridor will likely increase rates of 

wolf predation on Moose and White-tailed 
Deer 

 One Bald Eagle nest and two Osprey nests 
located in close proximity to the line (340 m 
for Bald Eagle and 115 m for the closest 
Osprey nest) 

 SAR (see below) 

Advantages 
 Although forested habitat will be removed, it 

will be replaced by grassland or shrubland 
 Additional forest edge habitat may benefit 

some species 
 No new access roads will be necessary for 

construction or maintenance other than a 
few comparatively short connectors to Raft 
Lake and Sawbill Roads, the longest of 
which are likely to be in the order of 500 m 

 Not expected to adversely affect nearby 
Moose aquatic feeding areas 

Disadvantages 
 Clearing of ROW will remove forested 

terrestrial habitat (each kilometre of 
transmission line through woodlands would 
result in the loss of four hectares of forest) 

 ROW clearing can fragment forests 
 Would result in the greatest intrusion of 

Moose aquatic feeding areas  
 Moose and White-tailed Deer wintering 

areas potentially present at 3 locations 
along the alignment 

 Linear corridor will likely increase rates of 
wolf predation on Moose and White-tailed 
Deer, and especially for this alternative 
because of its length and its separation from 
the main access road for much of its length  

 One Bald Eagle (SAR) nest and one Osprey 
nest located in close proximity to the line 
(610 m for Bald Eagle and 530 m for the 
closest Osprey nest) 

 Other SAR (see below) 

Advantages 
 Although forested habitat will be removed, it 

will be replaced by grassland or shrubland 
 Additional forest edge habitat may benefit 

some species 
 No new access roads will be necessary for 

construction or maintenance other than a 
few comparatively short connectors to 
Hardtack / Sawbill Road, the longest of 
which are in the order of 500 m 

 Not expected to adversely affect nearby 
Moose aquatic feeding areas 

 Although wolf predation rates on Moose and 
White-tailed Deer could be expected to 
increase over the baseline condition, 
Alternative 3 is preferred from this 
perspective because of its reduced length 
and its proximity to the Hardtack / Sawbill 
Road  

Disadvantages 
 Clearing of ROW will remove forested 

terrestrial habitat (each kilometre of 
transmission line through woodlands would 
result in the loss of four hectares of forest) 

 ROW clearing can fragment forests 
 Moose wintering areas potentially present at 

2 locations along the alignment 
 Two Osprey nests and one Bald Eagle 

(SAR) nest located in close proximity to the 
line (340 m for Bald Eagle and 115 m for the 
closest Osprey nest) 

 Other SAR (see below) 
 

Advantages 
 Although forested habitat will be removed, it 

will be replaced by grassland or shrubland 
 Additional forest edge habitat may benefit 

some species 
 No new access roads will be necessary for 

construction or maintenance other than a 
few short connectors to Raft Lake Road, the 
longest of which are likely to be in the order 
of 500 m 

 Not expected to adversely affect nearby 
Moose aquatic feeding areas 

Disadvantages 
 Clearing of ROW will remove forested 

terrestrial habitat (each kilometre of 
transmission line through woodlands would 
result in the loss of four hectares of forest) 

 ROW clearing can fragment forests 
 Would result in the greatest intrusion of 

Moose aquatic feeding areas  
 Moose and White-tailed Deer wintering 

areas potentially present at 2 locations 
along the alignment 

 Linear corridor will likely increase rates of 
wolf predation on Moose and White-tailed 
Deer which will be aggravated by its 
separation from the main access road 

 One Osprey nest and one Bald Eagle (SAR) 
nest located in close proximity to the line 

 Other SAR (see below) 

 Potential for noise (or other harm and 
harassment) related disturbance 

Advantages 
 Impacts limited to construction window 
 Maintenance activities expected to be minor 
Disadvantages 
 Potential for sound disturbances during 

construction  

Advantages 
 Impacts limited to construction window 
 Maintenance activities expected to be minor 
Disadvantages 
 Potential for sound disturbances during 

construction  

Advantages 
 Impacts limited to construction window  
 Maintenance activities expected to be minor 
Disadvantages 
 Potential for sound disturbances during 

construction  

Advantages 
 Impacts limited to construction window 
 Maintenance activities expected to be minor 
Disadvantages 
 Potential for sound disturbances during 

construction  
 Maintenance or provision of plant dispersion 

and wildlife movement corridors 
Advantages 
 None apparent 
Disadvantages 
 Will expand the existing wildlife corridor 

associated with the Hardtack / Sawbill Road 
ROW 

 Will fragment existing terrestrial habitat and 
create edge effects 

Advantages 
 None apparent 
Disadvantages 
 Will expand the existing wildlife corridor 

associated with the Raft Lake and Sawbill 
Roads 

 Will fragment existing terrestrial habitat and 
create edge effects 

Advantages 
 None apparent 
Disadvantages 
 Will expand the existing wildlife corridor 

associated with the Hardtack / Sawbill Road 
ROW 

 Will fragment existing terrestrial habitat and 
create edge effects 
 

Advantages 
 None apparent 
Disadvantages 
 Will expand the existing wildlife corridor 

associated with the Raft Lake Road 
 Will fragment existing terrestrial habitat and 

create edge effects 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
Effect on Species at Risk (SAR) Sensitivity level of involved species 

(Endangered, Threatened, Special Concern) 
Various SAR species are present in the local 
area of the mine site and ROW, with Bald 
Eagle (Special Concern [SC]) and Canada 
Warbler (SC) being potentially the most 
sensitive species. Roosting (tree) habitats 
utilized by Little Brown Myotis (Endangered 
[End]) and Northern Myotis (End) could also 
be potentially affected. Further baseline 
studies would be required to confirm SAR 
presence and habitat use. 

Various SAR species are present in the local 
area of the mine site and ROW, with Bald 
Eagle (SC) and Canada Warbler (SC) being 
potentially the most sensitive species. 
Roosting (tree) habitats utilized by Little Brown 
Myotis (End) and Northern Myotis (End) could 
also be potentially affected. Further baseline 
studies would be required to confirm SAR 
presence and habitat use.  

Various SAR species are present in the local 
area of the mine site and ROW, with Bald 
Eagle (SC) and Canada Warbler (SC) being 
potentially the most sensitive species. 
Roosting (tree) habitats utilized by Little Brown 
Myotis (End) and Northern Myotis (End) could 
also be potentially affected. Further baseline 
studies would be required to confirm SAR 
presence and habitat use. 

Various SAR species are present in the local 
area of the mine site and ROW, with Bald 
Eagle (SC) and Canada Warbler (SC) being 
potentially the most sensitive species. 
Roosting (tree) habitats utilized by Little Brown 
Myotis (End) and Northern Myotis (End) could 
also be potentially affected. Further baseline 
studies would be required to confirm SAR 
presence and habitat use.  

 Area, type and quality of SAR territories or 
habitat that would be displaced 

Advantages 
 Non apparent 
Disadvantages 
 Has the potential to remove habitat that 

otherwise might be utilized by SAR such as 
Canada Warbler, Bald Eagle, Little Myotis 
and Northern Myotis  

Advantages 
 Non apparent 
Disadvantages 
 Has the potential to remove habitat that 

otherwise might be utilized by SAR such as 
Canada Warbler, Bald Eagle, Little Myotis 
and Northern Myotis 

Advantages 
 Reduced amount of tree clearing compared 

with Alternatives 1 and 2 
Disadvantages 
 Has the potential to remove habitat that 

otherwise might be utilized by SAR such as 
Canada Warbler, Bald Eagle, Little Myotis 
and Northern Myotis  
 

Advantages 
 Reduced amount of tree clearing compared 

with Alternatives 1 and 2 
Disadvantages 
 Has the potential to remove habitat that 

otherwise might be utilized by SAR such as 
Canada Warbler, Bald Eagle, Little Myotis 
and Northern Myotis  

 Potential for noise (or other harm and 
harassment) related disturbance 

Advantages 
 Limited potential for disturbance as tree 

clearing would occur outside of the breeding 
bird season, and construction noise 
associated with line construction is modest 

 Alignment follows the proposed mine access 
road  

Disadvantages 
 Longer line compared with Alternatives 3 

and 4 
 Nearest known, potentially active Bald Eagle 

nest site is 340 m removed from the 
proposed ROW (further study would be 
required to confirm nest presence / 
absence) 

Advantages 
 Limited potential for disturbance as tree 

clearing would occur outside of the breeding 
bird season, and construction noise 
associated with line construction is modest  

Disadvantages 
 Longer line compared with Alternatives 3 

and 4 
 A less disturbed area compared with 

Alternative 1 that follows along the proposed 
mine access road 

 Nearest known, potentially active Bald Eagle 
nest site is 610 m removed from the 
proposed ROW (further study would be 
required to confirm nest presence / 
absence) 

Advantages 
 Limited potential for disturbance as tree 

clearing would occur outside of the breeding 
bird season, and construction noise 
associated with line construction is modest 

 Shorter line compared with Alternatives 1 
and 2 

 Most of the alignment follows the proposed 
mine access road  

Disadvantages 
 Some disturbance will occur 
 Nearest known, potentially active Bald Eagle 

nest site is 340 m removed from the 
proposed ROW (further study would be 
required to confirm nest presence / 
absence) 

Advantages 
 Limited potential for disturbance as tree 

clearing would occur outside of the breeding 
bird season, and construction noise 
associated with line construction is modest 

 Shorter line compared with Alternatives 1 
and 2  

Disadvantages 
 Some disturbance will occur 
 A less disturbed area compared with 

Alternatives 1 and 3 that follow along the 
proposed mine access road 

 Nearest known, potentially active Bald Eagle 
nest site is 610 m removed from the 
proposed ROW (further study would be 
required to confirm nest presence / 
absence) 
 

 Maintenance or provision of wildlife movement 
corridors 

NA NA NA NA 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
Effect on significant earth or life science 
features, natural heritage features, and areas 
of natural and scientific interest 

Area, type and quality (functionality) of 
associated lands that would be displaced or 
altered 

NA NA NA NA 

 Summary evaluation Alternative 1 is the same length as Alternative 
2, but is considerably longer than Alternatives 
3 and 4, and will therefore result in a greater 
disturbance to habitat compared with 
Alternatives 3 and 4. Alternative 1 has an 
advantage over Alternative 2 of following 
along the proposed mine access road, witch 
better confines potential adverse effects to 
wildlife species. 

Alternative 2, along with Alternative 1, is the 
longest of the options considered and will 
therefore result in greater direct habitat 
disturbance. Development of Alternative 2 
would further spread the mine service footprint 
compared to Alternative 1 because it would be 
within a separate corridor from the mine 
access road. This alternative has no 
advantages over any of the other alternatives. 

Alternative 3 follows primarily along the 
proposed mine access road and will result in 
the least amount of overall habitat disturbance 
compared with the other options, including 
potential disturbance to SAR, raptors and 
Moose. 
 

Alternative 4 is shorter than Alternatives 1 and 
2, and comparable in overall length to 
Alternative 3; but suffers from the 
disadvantage of opening up a separate 
corridor from the mine access road. 
 

 Summary rating Acceptable Unacceptable Preferred Acceptable 
EFFECTS TO THE HUMAN ENVIRONMENT     
Effect on local residents Maintenance of property values Advantages 

 There are no nearby properties that could 
potentially be affected by transmission line 
development 

Disadvantages 
 None apparent 

Advantages 
 There are no nearby properties that could 

potentially be affected by transmission line 
development 

Disadvantages 
 None apparent 

Advantages 
 There are no nearby properties that could 

potentially be affected by transmission line 
development 

Disadvantages 
 None apparent 

Advantages 
 There are no nearby properties that could 

potentially be affected by transmission line 
development 

Disadvantages 
 None apparent 

 Maintenance or improvement of income 
opportunities 

Advantages 
 Labour and materials are required to clear 

ROW and construct transmission line 
 Merchantable timber to be provided to the 

local forestry licence holder if applicable 
Disadvantages 
 None apparent 

Advantages 
 Labour and materials are required to clear 

ROW and construct transmission line 
 Merchantable timber to be provided to the 

local forestry licence holder if applicable 
Disadvantages 
 None apparent 

Advantages 
 Labour and materials are required to clear 

ROW and construct transmission line 
 Merchantable timber to be provided to the 

local forestry licence holder if applicable 
Disadvantages 
 None apparent 

 

Advantages 
 Labour and materials are required to clear 

ROW and construct transmission line 
 Merchantable timber to be provided to the 

local forestry licence holder if applicable 
Disadvantages 
 None apparent 

 Maintenance or provision of local access Advantages 
 Could marginally improve hunter and 

recreational vehicle access to lands 
bordering Hardtack and Sawbill Roads 

Disadvantages 
 Improved hunter access could put additional 

pressures on wildlife populations, 
particularly White-tailed Deer and Moose 

Advantages 
 Could improve hunter and recreational 

vehicle access to lands bordering Raft Lake 
and Sawbill Roads 

Disadvantages 
 Improved hunter access could put additional 

pressures on wildlife populations, 
particularly White-tailed Deer and Moose 

Advantages 
 Could marginally improve hunter and 

recreational vehicle access to lands 
bordering Hardtack Road and the southern 
portion of Sawbill Road 

Disadvantages 
 Improved hunter access could put additional 

pressures on wildlife populations, 
particularly White-tailed Deer and Moose 
 

Advantages 
 Could improve hunter and recreational 

vehicle access to lands bordering Raft Lake 
Road 

Disadvantages 
 Improved hunter access could put additional 

pressures on wildlife populations, 
particularly White-tailed Deer and Moose 

 Attainment of noise by-law guidelines, and/or 
background noise levels if already above the 
guidelines 

Advantages 
 Located in an area remote from local 

residents 
Disadvantages 
 None apparent 

Advantages 
 Located in an area remote from local 

residents 
Disadvantages 
 None apparent 

Advantages 
 Located in an area remote from local 

residents 
Disadvantages 
 None apparent 

Advantages 
 Located in an area remote from local 

residents 
Disadvantages 
 None apparent 

 Non-interference with water well supply 
systems 

NA NA NA NA 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
Effect on local residents (cont’d) Potential for general disturbance and adverse 

effects on aesthetics 
Advantages 
 Located in a remote area and should not 

impact aesthetics 
Disadvantages 
 None apparent  

Advantages 
 Located in a remote area and should not 

impact aesthetics 
Disadvantages 
 None apparent  

Advantages 
 Located in a remote area and should not 

impact aesthetics 
Disadvantages 
 Steel tower transmission line crossings of 

Sawbill Bay may be of concern to some 
local fishermen and recreational water 
users; local outfitters have expressed such a 
concern 

Advantages 
 Located in a remote area and should not 

impact aesthetics 
Disadvantages 
 Steel tower transmission line crossings of 

Sawbill Bay may be of concern to some 
local fishermen and recreational water 
users; local outfitters have expressed such a 
concern 

 Potential for adverse health and safety effects Advantages 
 Remote alignment from permanent and 

seasonal residences 
Disadvantages 
 None apparent 

Advantages 
 Remote alignment from permanent and 

seasonal residences 
Disadvantages 
 None apparent 

Advantages 
 Remote alignment from permanent and 

seasonal residences 
Disadvantages 
 None apparent 

 

Advantages 
 Remote alignment from permanent and 

seasonal residences 
Disadvantages 
 None apparent 

Effect on infrastructure Maintenance or provision of local and regional 
access 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 Maintenance and reliability of power supply 
systems 

Advantages 
 May improve economics for some of the 

area power generation 
Disadvantages 
 None apparent 

Advantages 
 May improve economics for some of the 

area power generation 
Disadvantages 
 None apparent 

Advantages 
 May improve economics for some of the 

area power generation 
Disadvantages 
 None apparent 

 

Advantages 
 May improve economics for some of the 

area power generation 
Disadvantages 
 None apparent 

 Maintenance and reliability of pipeline systems NA NA NA NA 
Public health and safety Attainment or maintenance of air quality point 

of impingement standards, or scientifically 
defensible alternatives 

NA NA NA NA 

 Maintenance or attainment of the quality of 
drinking water supply systems 

NA NA NA NA 

 Managing the potential for adverse 
electromagnetic exposure 

NA NA NA NA 

 Maintaining safe road traffic conditions that 
are within the domain of Hammond Reef 
control 

NA NA NA NA 

 Maintenance or provision of health services NA NA NA NA 
Effect on local businesses Maintenance or improvement of business 

opportunities  
Advantages 
 Opportunity for local companies to bid on 

ROW clearing and transmission line 
construction (Atikokan has a depressed 
economy) 

 Larger cost contract package associated 
with Alternatives 1 and 2, as these are more 
costly to build 

Disadvantages 
 None apparent 

Advantages 
 Opportunity for local companies to bid on 

ROW clearing and transmission line 
construction (Atikokan has a depressed 
economy) 

 Larger cost contract package associated 
with Alternatives 1 and 2, as these are more 
costly to build 

Disadvantages 
 None apparent 

Advantages 
 Opportunity for local companies to bid on 

ROW clearing and transmission line 
construction (Atikokan has a depressed 
economy) 

Disadvantages 
 None apparent 
 Smaller contract package associated with 

shorter line 

Advantages 
 Opportunity for local companies to bid on 

ROW clearing and transmission line 
construction (Atikokan has a depressed 
economy) 

Disadvantages 
 None apparent 
 Smaller contract package associated with 

shorter line 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
Effect on tourism and recreation 
 

Maintenance or improvement of tourism and 
recreational opportunities  

Advantages 
 Could marginally improve hunter and 

recreational vehicle access to lands 
bordering Hardtack and Sawbill Roads 

Disadvantages 
 Improved hunter access could put additional 

pressures on wildlife populations, 
particularly White-tailed Deer and Moose 

 
 

Advantages 
 Could improve hunter and recreational 

vehicle access to lands bordering Raft Lake 
and Sawbill Roads 

Disadvantages 
 Improved hunter access could put additional 

pressures on wildlife populations, 
particularly White-tailed Deer and Moose 

Advantages 
 Could marginally improve hunter and 

recreational vehicle access to lands 
bordering Hardtack Road and the southern 
portion of Sawbill Road 

Disadvantages 
 Improved hunter access could put additional 

pressures on wildlife populations, 
particularly White-tailed Deer and Moose 

 Steel tower transmission line crossings of 
Sawbill Bay may be of concern to some 
local fishermen and recreational water 
users; local outfitters have expressed such a 
concern 
 

Advantages 
 Could marginally improve hunter and 

recreational vehicle access to lands 
bordering Hardtack Road and the southern 
portion of Sawbill Road 

Disadvantages 
 Improved hunter access could put additional 

pressures on wildlife populations, 
particularly White-tailed Deer and Moose 

 Steel tower transmission line crossings of 
Sawbill Bay may be of concern to some 
local fishermen and recreational water 
users; local outfitters have expressed such a 
concern 

 Potential for general disturbance and adverse 
effects on aesthetics 

Advantages 
 Located in a remote area and should not 

impact aesthetics 
Disadvantages 
 None apparent  

Advantages 
 Located in a remote area and should not 

impact aesthetics 
Disadvantages 
 None apparent  

Advantages 
 Located in a remote area and should not 

impact aesthetics 
Disadvantages 
 Steel tower transmission line crossings of 

Sawbill Bay may be of concern to some 
local fishermen and recreational water 
users; local outfitters have expressed such a 
concern 
 

Advantages 
 Located in a remote area and should not 

impact aesthetics 
Disadvantages 
 Steel tower transmission line crossings of 

Sawbill Bay may be of concern to some 
local fishermen and recreational water 
users; local outfitters have expressed such a 
concern 

Effect on agricultural lands Potential loss of agricultural lands NA NA NA 
 

NA 

 Potential loss of agricultural productivity NA NA NA NA 
Regional economy Maintenance or improvement of the regional 

economy  
Advantages 
 Opportunity for local or regional companies 

to bid on ROW clearing and transmission 
line construction 

 Larger cost contract package associated 
with Alternatives 1 and 2, as these are more 
costly to build 

Disadvantages 
 None apparent 

Advantages 
 Opportunity for local or regional companies 

to bid on ROW clearing and transmission 
line construction 

 Larger cost contract package associated 
with Alternatives 1 and 2, as these are more 
costly to build 

Disadvantages 
 None apparent 

Advantages 
 Opportunity for local or regional companies 

to bid on ROW clearing and transmission 
line construction 

Disadvantages 
 None apparent 
 Smaller contract package associated with 

shorter line 

Advantages 
 Opportunity for local or regional companies 

to bid on ROW clearing and transmission 
line construction 

Disadvantages 
 None apparent 
 Smaller contract package associated with 

shorter line 

Effect on government services Maintenance or improvement of the capacity 
of existing health, education and family 
support, and other services 

Advantages 
 Construction of transmission line will 

stimulate local and regional economy, 
boosting tax revenues 

Disadvantages 
 None apparent 

Advantages 
 Construction of transmission line will 

stimulate local and regional economy, 
boosting tax revenues 

Disadvantages 
 None apparent 

 

Advantages 
 Construction of transmission line will 

stimulate local and regional economy, 
boosting tax revenues 

Disadvantages 
 Steel tower placement and bay crossings 

could potentially increase the level of 
government scrutiny required at the 
permitting stage 
 

Advantages 
 Construction of transmission line will 

stimulate local and regional economy, 
boosting tax revenues 

Disadvantages 
 Steel tower placement and bay crossings 

could potentially increase the level of 
government scrutiny required at the 
permitting stage 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
Effect on resource management objectives Consistency with established and planned 

resource management objectives 
Advantages 
 The Township of Atikokan is a resource 

based economy and the Town’s Official Plan 
supports sustainable mining activities 

 The Fort Frances District Crown Lane Use 
Policy Atlas also support sustainable mining 
activities 

 Transmission line construction is essential 
to development of the Hammond Reef Gold 
Project, and may potentially benefit other 
area mineral developments 

 MNRF generally supports the location of 
new high voltage (115 and 230 kV) 
transmission lines in areas where developed 
ROW, such as for roads, already exist  

Disadvantages 
 Alternative 1, along with Alternative 2, is 

longer than either of Alternatives 3 or 4, 
potentially putting increased pressure on 
game law enforcement because of longer 
ROW and associated greater hunter 
accessibility 

Advantages 
 The Township of Atikokan is a resource 

based economy and the Town’s Official Plan 
supports sustainable mining activities 

 Fort Frances District Crown Lane Use Policy 
Atlas also support sustainable mining 
activities 

 Transmission line construction is essential 
to development of the Hammond Reef Gold 
Project, and may potentially benefit other 
area mineral developments 

Disadvantages 
 Alternative 1, along with Alternative 2, is 

longer than either of Alternatives 3 or 4, 
potentially putting increased pressure on 
game law enforcement because of longer 
ROW and associated greater hunter 
accessibility 

 MNRF generally supports the location of 
new high voltage (115 and 230 kV) 
transmission lines in areas where developed 
ROW, such as for roads, already exist; the 
Raft Lake Road exists, but this road is less 
developed compared with the proposed 
Hardtack / Sawbill Road route 

Advantages 
 The Township of Atikokan is a resource 

based economy and the Town’s Official Plan 
supports sustainable mining activities 

 The Fort Frances District Crown Lane Use 
Policy Atlas also support sustainable mining 
activities 

 Transmission line construction is essential 
to development of the Hammond Reef Gold 
Project, and may potentially benefit other 
area mineral developments 

 MNRF generally supports the location of 
new high voltage (115 and 230 kV) 
transmission lines in areas where developed 
ROW, such as for roads, already exist 

 Alternatives 3 and 4 are shorter than 
Alternatives 1 and 2 and are therefore less 
intrusive while still achieving the same 
function 

 Reduced potential for increased pressure on 
game law enforcement because of shorter 
ROW  

Disadvantages 
 None apparent 

Advantages 
 The Township of Atikokan is a resource 

based economy and the Town’s Official Plan 
supports sustainable mining activities 

 The Fort Frances District Crown Lane Use 
Policy Atlas also support sustainable mining 
activities 

 Transmission line construction is essential 
to development of the Hammond Reef Gold 
Project, and may potentially benefit other 
area mineral developments 

 Alternatives 3 and 4 are shorter than 
Alternatives 1 and 2 and are therefore less 
intrusive while still achieving the same 
function 

 Reduced potential for increased pressure on 
game law enforcement because of shorter 
ROW 

Disadvantages 
 MNRF generally supports the location of 

new high voltage (115 and 230 kV) 
transmission lines in areas where developed 
ROW, such as for roads, already exist; the 
Raft Lake Road exists, but this road is less 
developed compared with the proposed 
Hardtack / Sawbill Road route 

Excessive waste materials Limiting the generation of unnecessary waste 
materials  

Advantages 
 All merchantable timber will be provided to 

the local forestry licence holder if applicable 
 No waste streams generated during 

operations 
Disadvantages 
 Construction wastes (not anticipated to be 

very significant) will be deposited in a 
municipal landfill 

Advantages 
 All merchantable timber will be provided to 

the local forestry licence holder if applicable 
 No waste streams generated during 

operations 
Disadvantages 
 Construction wastes (not anticipated to be 

very significant) will be deposited in a 
municipal landfill 

Advantages 
 All merchantable timber will be provided to 

the local forestry licence holder if applicable 
 No waste streams generated during 

operations 
Disadvantages 
 Construction wastes (not anticipated to be 

very significant) will be deposited in a 
municipal landfill 
 

Advantages 
 All merchantable timber will be provided to 

the local forestry licence holder if applicable 
 No waste streams generated during 

operations 
Disadvantages 
 Construction wastes (not anticipated to be 

very significant) will be deposited in a 
municipal landfill 

Effect on built heritage and cultural heritage 
landscapes 

Avoidance of damage to built heritage 
resources, or document heritage values if 
damaged, or relocation cannot reasonably be 
avoided 

Advantages 
 Will not physically disturb any known built 

heritage or cultural heritage landscapes 
 Limited visibility  
Disadvantages 
 None apparent 

Advantages 
 Will not physically disturb any known built 

heritage or cultural heritage landscapes 
 Limited visibility  
Disadvantages 
 None apparent 

Advantages 
 Will not physically disturb any known built 

heritage or cultural heritage landscapes  
Disadvantages 
 Transmission line crossing of Sawbill Bay 

will be visible to local resource users 
 

Advantages 
 Will not physically disturb any known built 

heritage or cultural heritage landscapes  
Disadvantages 
 Transmission line crossing of Sawbill Bay 

will be visible to local resource users 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
Effects on First Nation reserves and 
communities, and Métis 

Maintenance or improvement of First Nation 
reserve and community conditions (subject 
limitations of Company capacity and 
community members’ personal choice) 

Advantages 
 Employment opportunities during 

construction 
 First Nations construction companies will 

have an opportunity to bid on transmission 
line construction 

 Increased revenue opportunities associated 
with a longer transmission line 

Disadvantages 
 None apparent 

Advantages 
 Employment opportunities during 

construction 
 First Nations construction companies will 

have an opportunity to bid on transmission 
line construction 

 Increased revenue opportunities associated 
with a longer transmission line 

Disadvantages 
 None apparent 

Advantages 
 Employment opportunities during 

construction 
 First Nations construction companies will 

have an opportunity to bid on transmission 
line construction 

Disadvantages 
 None apparent 
 Reduced revenue opportunity associated 

with a shorter, less costly transmission line 
  

Advantages 
 Employment opportunities during 

construction 
 First Nations construction companies will 

have an opportunity to bid on transmission 
line construction 

Disadvantages 
 None apparent 
 Reduced revenue opportunity associated 

with a shorter, less costly transmission line 

Effect on spiritual, ceremonial, and cultural 
heritage, and archaeological sites 

Avoidance of damage or disturbance to known 
spiritual, ceremonial, cultural heritage and 
archaeological sites; or implement other forms 
of protection/ preservation supported by local 
First Nations and Métis 

Advantages 
 No known spiritual, ceremonial, cultural 

heritage and archaeological sites have been 
identified through Traditional Knowledge, 
Traditional Land Use and archaeological 
studies 

 Any sites discovered during construction 
can be protected and avoided 

Disadvantages 
 None apparent 

Advantages 
 No known spiritual, ceremonial, cultural 

heritage and archaeological sites have been 
identified through Traditional Knowledge, 
Traditional Land Use and archaeological 
studies 

 Any sites discovered during construction 
can be protected and avoided 

Disadvantages 
 Archaeological studies have not been 

conducted along the Raft Lake Road 

Advantages 
 Spiritual, ceremonial, cultural heritage and 

archaeological sites will be identified 
through Traditional Knowledge, Traditional 
Land Use and archaeological studies and 
will be avoided (none are currently known 
within the vicinity of the alignment) 

 Any sites discovered during construction 
can be protected and avoided 

Disadvantages 
 None apparent 

Advantages 
 Spiritual, ceremonial, cultural heritage and 

archaeological sites will be identified 
through Traditional Knowledge, Traditional 
Land Use and archaeological studies and 
will be avoided (none are currently known 
within the vicinity of the alignment) 

 Any sites discovered during construction 
can be protected and avoided 

Disadvantages 
 Archaeological studies have not been 

conducted along the Raft Lake Road 
 Effects on traditional land use Maintain access to traditional lands for current 

traditional land uses, except as otherwise 
agreed to with local First Nations and Métis 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Advantages 
 None apparent  
Disadvantages 
 None apparent 

Effects on Aboriginal and Treaty Rights Avoid infringement of Aboriginal and Treaty 
Rights, except as otherwise agreed to with 
local First Nations and Métis 

Advantages 
 Any impacts would be managed and 

mitigated through impact benefit 
agreements 

  
Disadvantages 
 Some disturbance to wildlife such as White-

tailed Deer and Moose is likely to occur 
during construction 

Advantages 
 Any impacts would be managed and 

mitigated through impact benefit 
agreements 

Disadvantages 
 Some disturbance to wildlife such as White-

tailed Deer and Moose is likely to occur 
during construction 

Advantages 
 Any impacts would be managed and 

mitigated through impact benefit 
agreements 

Disadvantages 
 Some disturbance to wildlife such as White-

tailed Deer and Moose is likely to occur 
during construction 

Advantages 
 Any impacts would be managed and 

mitigated through impact benefit 
agreements 

Disadvantages 
 Some disturbance to wildlife such as White-

tailed Deer and Moose is likely to occur 
during construction 

 Summary evaluation Alternative 1 would provide slightly improved 
access to hunters and other outdoor users. 
From an economics perspective Alternative 1, 
along with Alternative 2, is a longer line and 
therefore more costly to build, potentially 
providing greater revenues to local and 
regional contractors. 

Alternative 2 would provide improved access 
to hunters and other outdoor users. From an 
economics perspective Alternative 1, along 
with Alternative 2, is a longer line and 
therefore more costly to build, potentially 
providing greater revenues to local and 
regional contractors. 

Alternative 3 would provide slightly improved 
access to hunters and other outdoor users. 
From an economics perspective Alternative 3, 
along with Alternative 4, would be less costly 
to build, thereby generating reduced potential 
revenue to local and regional contractors, 
compared with Alternatives 1 and 2. 
Alternatives 3 and 4 may also be less 
aesthetically attractive to local users of Sawbill 
Bay. 
 

Alternative 4 would provide slightly improved 
access to hunters and other outdoor users. 
From an economics perspective Alternative 4, 
along with Alternative 3, would be less costly 
to build, thereby generating reduced potential 
revenue to local and regional contractors, 
compared with Alternatives 1 and 2. 
Alternatives 4 and 3 may also be less 
aesthetically attractive to local users of Sawbill 
Bay. 

 Summary rating Preferred Preferred Acceptable Acceptable 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
AMENABILITY TO RECLAMATION     
Effect on public safety and security Avoidance of safety and security risks to the 

general public  
Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

 

Advantages 
 None apparent 
Disadvantages 
 None apparent 

Effect on environmental health and 
sustainability 

Attainment or maintenance of air quality point 
of impingement standards, or scientifically 
defensible alternatives 
 

NA NA NA NA 

 Attainment or maintenance of water quality 
guidelines for the protection of aquatic life, or 
scientifically defensible alternatives 
 

NA NA NA NA 

 Restoration of passive drainage systems NA NA NA NA 
 Provision of habitats for vegetation and wildlife 

species, including SAR 
Advantages 
 ROW will provide habitats suited to those 

species attracted to, or dependent upon, 
edge effects 

 Habitats will revert to forested communities 
if allowed to 

Disadvantages 
 None apparent 

Advantages 
 ROW will provide habitats suited to those 

species attracted to, or dependent upon, 
edge effects 

 Habitats will revert to forested communities 
if allowed to 

Disadvantages 
 None apparent 

Advantages 
 ROW will provide habitats suited to those 

species attracted to, or dependent upon, 
edge effects 

 Habitats will revert to forested communities 
if allowed to 

Disadvantages 
 None apparent 

 

Advantages 
 ROW will provide habitats suited to those 

species attracted to, or dependent upon, 
edge effects 

 Habitats will revert to forested communities 
if allowed to 

Disadvantages 
 None apparent 

Effect on land use Provide opportunities for productive land uses 
following the completion of mining activities 

Advantages 
 May increase access for hunting and 

recreational vehicle use along reclaimed 
ROW (longer ROW for Alternatives 1 and 2, 
compared with Alternatives 3 and 4)  

 If transferred to HONI on closure, the 
transmission line will reinforce the provincial 
electrical grid in the local area, if there are 
other potential end users (none currently 
identified, and such use is unlikely, but 
possible) 

Disadvantages 
 Continued use of the transmission line 

following mine closure would preclude forest 
regeneration on the ROW 

Advantages 
 May increase access for hunting and 

recreational vehicle use along reclaimed 
ROW (longer ROW for Alternatives 1 and 2, 
compared with Alternatives 3 and 4)  

 If transferred to HONI on closure, the 
transmission line will reinforce the provincial 
electrical grid in the local area, if there are 
other potential end users (none currently 
identified, and such use is unlikely, but 
possible) 

Disadvantages 
 Continued use of the transmission line 

following mine closure would preclude forest 
regeneration on the ROW 

Advantages 
 May increase access for hunting and 

recreational vehicle use along reclaimed 
ROW (shorter ROW for Alternatives 3 and 4, 
compared with Alternatives 1 and 2)  

 If transferred to HONI on closure, the 
transmission line will reinforce the provincial 
electrical grid in the local area, if there are 
other potential end users (none currently 
identified, and such use is unlikely, but 
possible) 

Disadvantages 
 Continued use of the transmission line 

following mine closure would preclude forest 
regeneration on the ROW 
 

Advantages 
 May increase access for hunting and 

recreational vehicle use along reclaimed 
ROW (shorter ROW for Alternatives 3 and 4, 
compared with Alternatives 1 and 2)  

 If transferred to HONI on closure, the 
transmission line will reinforce the provincial 
electrical grid in the local area, if there are 
other potential end users (none currently 
identified, and such use is unlikely, but 
possible) 

Disadvantages 
 Continued use of the transmission line 

following mine closure would preclude forest 
regeneration on the ROW 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
 Provide for an aesthetically pleasing site Advantages 

 ROW follows along proposed mine access 
road, such that there would already be 
visual intrusion associated with mine 
servicing 

Disadvantages 
 ROW would be visible at selected locations 
 Longer ROW for Alternatives 1 and 2, 

compared with Alternatives 3 and 4  

Advantages 
 None apparent 
Disadvantages 
 ROW would be visible at selected locations 
 Longer ROW for Alternatives 1 and 2, 

compared with Alternatives 3 and 4  

Advantages 
 ROW follows along proposed mine access 

road, such that there would already be 
visual intrusion associated with mine 
servicing 

 Shorter ROW for Alternatives 3 and 4, 
compared with Alternatives 1 and 2, such 
that there would be reduced potential for 
visual intrusion 

Disadvantages 
 ROW would be visible at selected locations 

 

Advantages 
 Shorter ROW for Alternatives 3 and 4, 

compared with Alternatives 1 and 2, such 
that there would be reduced potential for 
visual intrusion 

Disadvantages 
 ROW would be visible at selected locations  

Effect on land use (cont’d) Summary evaluation All alternatives are amenable to reclamation. All alternatives are amenable to reclamation. All alternatives are amenable to reclamation. All alternatives are amenable to reclamation.  
 Summary rating Preferred Preferred Preferred Preferred 
CONSIDERATION OF EFFECTS FROM CLIMATE CHANGE    
Effect from climate change Response to severe weather effects Advantages 

 Adjacent forest cover reduces exposure to 
high winds during severe storm events 

Disadvantages 
 None apparent 

Advantages 
 Adjacent forest cover reduces exposure to 

high winds during severe storm events 
Disadvantages 
 None apparent 

Advantages 
 Adjacent forest cover associated with 

wooden pole structure component reduces 
exposure to high winds during severe storm 
events 

 Steel towers designed for higher wind loads 
compared with wooden pole structures 

Disadvantages 
 Long over-water spans exposed to stronger 

wind conditions during severe storms 
 

Advantages 
 Adjacent forest cover associated with 

wooden pole structure component reduces 
exposure to high winds during severe storm 
events 

 Steel towers designed for higher wind loads 
compared with wooden pole structures 

Disadvantages 
 Long over-water spans exposed to stronger 

wind conditions during severe storms 

 Response to changes in precipitation and 
temperature 

Advantages 
 Temperature changes not likely to be 

problematic in terms of potential line sag 
 Reduced ice accretion associated with 

shorter, wooden pole spans  
Disadvantages 
 None apparent  

Advantages 
 Temperature changes not likely to be 

problematic in terms of potential line sag 
 Reduced ice accretion associated with 

shorter, wooden pole spans  
Disadvantages 
 None apparent  

Advantages 
 Temperature changes not likely to be 

problematic in terms of potential line sag 
 Reduced ice accretion associated with 

shorter, wooden pole span sections  
Disadvantages 
 Long over-water spans potentially subject to 

greater ice accretion effects, compared with 
shorter wooden pole spans, effect offset by 
more robust design of steel tower sections 
 

Advantages 
 Temperature changes not likely to be 

problematic in terms of potential line sag 
 Reduced ice accretion associated with 

shorter, wooden pole span sections  
Disadvantages 
 Long over-water spans potentially subject to 

greater ice accretion effects, compared with 
shorter wooden pole spans, effect offset by 
more robust design of steel tower sections 

 Summary evaluation Alternative 1 would be constructed mainly 
through forested terrain, with limited over-
water spans near to the mine site. 
Transmission line spans in forested terrain are 
partially protected from high winds associated 
with severe storm events. Ice accretion 
loadings would be reduced with shorter 
wooden pole spans. 
 

Alternative 2 would be constructed mainly 
through forested terrain, with limited over-
water spans near to the mine site. 
Transmission line spans in forested terrain are 
partially protected from high winds associated 
with severe storm events. Ice accretion 
loadings would be reduced with shorter 
wooden pole spans. 
 

Alternatives 3 and 4 involve longer exposed 
spans over open water compared with 
Alternatives 1 and 2. Longer exposed spans 
would be subject to higher wind loadings 
during severe storm events, and to increased 
ice accretion loadings. Steel tower sections, 
however, are more robust and are designed to 
accommodate these stresses, such that any 
increased vulnerability related to climate 
change effects is considered a low risk. 
 

Alternatives 3 and 4 involve longer exposed 
spans over open water compared with 
Alternatives 1 and 2. Longer exposed spans 
would be subject to higher wind loadings 
during severe storm events, and to increased 
ice accretion loadings. Steel tower sections, 
however, are more robust and are designed to 
accommodate these stresses, such that any 
increased vulnerability related to climate 
change effects is considered a low risk. 
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
 Summary rating Preferred Preferred Acceptable Acceptable  
COST EFFECTIVENESS     
Project financing Investor attractiveness or risk Advantages 

 Routing able to take advantage of Hardtack 
/ Sawbill Road for construction access 

Disadvantages 
 25.9% (8.8 km) of alignment located on 

Crown land associated with mining claims 
held by others 

 This alternative, along with Alternative 2, is 
the longest route, approximately 34 km, with 
an estimated cost of $22.5M, which is 
approximately $9M more expensive than 
either of Alternatives 3 or 4 (costs include 
consideration of ancillary components such 
as construction access roads) 

Advantages 
 Routing able to take advantage of Raft Lake 

and Sawbill Roads for construction access 
Disadvantages 
 65.3% (22.2 km) of alignment located on 

Crown land associated with mining claims 
held by others 

 This alternative, along with Alternative 1, is 
the longest route, approximately 34 km, with 
an estimated cost of $24.5M, which is 
approximately $11M more expensive than 
either of Alternatives 3 or 4, and $2M more 
than Alternative 1 (costs include 
consideration of ancillary components such 
as construction access roads) 

Advantages 
 Routing able to take advantage of Hardtack 

/ Sawbill Road for construction access 
 This alternative, along with Alternative 4 ,is 

the lowest cost alternative, with a cost 
estimated at $13.5M (costs include 
consideration of ancillary components such 
as construction access roads, and aviation 
warning lights on steel towers) 

 Next to Alternative 4, this is the shortest 
route at 18.8 km 

Disadvantages 
 A small portion of the alignment (22.9%; 

4.3 km) is located on Crown land associated 
with mining claims held by others 

 Requires open water crossing of Finlayson 
Lake (north part) and Sawbill Bay which 
have poor optics  
 

Advantages 
 Routing able to take advantage of Raft Lake 

Road for construction access 
 This alternative, along with Alternative 3 is 

the lowest cost alternative, with a cost 
estimated at $13.5M (costs include 
consideration of ancillary components such 
as construction access roads, and aviation 
warning lights on steel towers) 

 Alternative 4 is the shortest route at 17.6 km 
Disadvantages 
 A large portion of the alignment (78.4%; 

13.8 km) is located on Crown land 
associated with mining claims held by others 

 Requires open water crossing of Sawbill 
Bay which may have poor optics  

Return on investment Provides a competitive or acceptable return on 
investment 

Advantages 
 Routing able to take advantage of Hardtack 

/ Sawbill Road for construction access 
Disadvantages 
 25.9% (8.8 km) of alignment located on 

Crown land associated with mining claims 
held by others, introducing scheduling and 
hence cost uncertainties 

 This alternative, along with Alternative 2 is 
the longest route, approximately 34 km, with 
an estimated cost of $22.5M, which is 
approximately $9M more expensive than 
either of Alternatives 3 or 4  

Advantages 
 Routing able to take advantage of Raft Lake 

and Sawbill Roads for construction access 
Disadvantages 
 65.3% (22.2 km) of alignment located on 

Crown land associated with mining claims 
held by others introducing a greater risk of 
scheduling and hence cost uncertainties 

 This alternative, along with Alternative 1, is 
the longest route, approximately 34 km, with 
an estimated cost of $24.5M, which is 
approximately $11M more expensive than 
either of Alternatives 3 or 4, and $2M more 
than Alternative 1  

Advantages 
 Routing able to take advantage of Hardtack 

/ Sawbill Road for construction access 
 This alternative, along with Alternative 4, is 

the lowest cost alternative, with a cost 
estimated at $13.5M 

 Next to Alternative 4, this is the shortest 
route at 18.8 km 

Disadvantages 
 A small portion of the alignment (22.9%; 

4.3 km) is located on Crown land associated 
with mining claims held by others, 
introducing scheduling and hence cost 
uncertainties 

 Requires open water crossing of Finlayson 
Lake (north part) and Sawbill Bay which 
have poor optics  

  

Advantages 
 Routing able to take advantage of Raft Lake 

Road for construction access 
 This alternative, along with Alternative 3 is 

the lowest cost alternative, with a cost 
estimated at $13.5M 

 Alternative 4 is the shortest route at 17.6 km 
Disadvantages 
 A large portion of the alignment (78.4%; 

13.8 km) is located on Crown land 
associated with mining claims held by others 
introducing a greater risk of scheduling and 
hence cost uncertainties 

 Requires open water crossing of Sawbill 
Bay which may have poor optics  
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APPENDIX C: ALTERNATIVE METHODS – TRANSMISSION LINE ROUTING 
 

PERFORMANCE OBJECTIVE / CRITERIA INDICATOR 
ALTERNATIVE METHOD 

Alternative 1 
(Hardtack / Sawbill Road Route) 

Alternative 2 
(Raft Lake Road Route) 

Alternative 3 
(Hardtack / Sawbill Road Route  

with Sawbill Bay Crossing) 

Alternative 4 
(Raft Lake Road Route  

with Sawbill Bay Crossing) 
Financial risk Provides, or is associated with, a preferred, 

manageable or acceptable financial risk 
Advantages 
 Avoids populated areas 
 Reduced land use uncertainties associated 

with mineral claims held by others compared 
with Alternative 2 

 Public more likely to support an option which 
follows along the proposed mine access 
road, therefore requiring only one service 
corridor for access and power routing 

Disadvantages 
 Substantively higher costs compared with 

Alternatives 3 and 4 

Advantages 
 Avoids populated areas 

 
Disadvantages 
 Public less likely to support two separate 

mine service corridors, one for road access 
and one for power routing 

 Increased land use uncertainties associated 
with mineral claims held by others compared 
with Alternative 1 

 Substantively higher costs compared with 
Alternatives 3 and 4 

Advantages 
 This alternative, along with Alternative 4, is 

the lowest cost alternative 
 Reduced land use uncertainties associated 

with mineral claims held by others compared 
with all other alternatives 

 Public more likely to support an option which 
follows along the proposed mine access 
road, therefore requiring only one service 
corridor for access and power routing 

Disadvantages 
 Open water crossing may be less attractive 

to the general public 

Advantages 
 This alternative, along with Alternative 3, is 

the lowest cost alternative 
 

Disadvantages 
 Public less likely to support two separate 

mine service corridors, one for road access 
and one for power routing 

 Increased land use uncertainties associated 
with mineral claims held by others compared 
with Alternative 3 

 Open water crossing may be less attractive 
to the general public 

Financial risk (cont’d) Summary evaluation Alternative 1 is the highest cost alternative 
along with Alternative 2. It has the principal 
advantage of following along the proposed 
mine access road, thereby requiring only one 
service corridor containing both the mine road 
ROW and the transmission line ROW. A 
lesser length of line passes through Crown 
lands associated with mining claims held by 
others, compared with Alternative 2. 
 

Alternative 2 is the highest cost alternative 
along with Alternative 1, and has the 
associated principal disadvantages of 
requiring a new corridor separate from the 
proposed mine access road ROW, and the 
longest length of line passing through Crown 
lands associated with mining claims held by 
others. This alternative offers no advantages 
compared with the other alternatives. 

Alternative 3 has the principal advantages of 
lowest cost, following along, near to, the 
existing mine access road ROW, and having 
the greatest land use certainty as the 
alignment has limited potential interference 
with other mining claim holders. The open 
water crossing may be less attractive to some 
members of the public; most specifically local 
outfitters. 

Alternative 4 along with Alternative 3 has the 
lowest cost, but is less attractive thran 
Alternative 3 because it requires a separate 
service corridor (separate from the mine 
access road ROW),and because it passes 
through a substantive area of Crown lands 
associated with mining claims held by others. 
The open water crossing may be less 
attractive to some members of the public; 
most specifically local outfitters. 

 Summary rating Acceptable Unacceptable Preferred  Acceptable  
OVERALL SUMMARY RATING (see text for details) ACCEPTABLE UNACCEPTABLE PREFERRED ACCEPTABLE 

 
 
. 
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The Environmental Assessment will help Osisko decide the best 

options (or alternatives) for carrying out the Project.  The final 

Project design has not been completed; it will be chosen based on 

the:

• Least harmful environmental effects 

• Most feasible engineering design

• Most beneficial socio-economic effects

• Most cost effective

The location of the open pit cannot be changed, but most of the 

associated facilities can be moved around to create the best Project 

possible.  For example, Osisko is considering three possible 

locations for tailings management facilities and different alignments 

for the access road and transmission line.

In addition to Project infrastructure locations, some of the other 

options that are being considered include:

• Tailings disposal management and methods 

i.e. thickened tailings, paste tailings or conventional tailings 

• Equipment design 

i.e. consideration of different fleet vehicles to reduce noise/emissions 

• Water management methods 

i.e. percent recycled, alternatives to pit dewatering methods

• Electrical generation methods

i.e. hydroelectric, biomass, etc.

PROJECT ALTERNATIVES
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The Environmental Assessment is a planning tool that is designed 

to help Osisko choose the alternatives that will result in the best 

project. 

Osisko will evaluate several different alternatives to achieve the 

objective of the Hammond Reef Gold Project: extraction of gold for 

sale to world markets.

Alternatives to the Project
The “do nothing” alternative will be used as a benchmark to help 

determine:

•  The extent to which the alternatives address the opportunity

•  The benefits of proceeding with the Project

Alternative Methods for the Project
A preliminary list of alternative methods to be considered was 

developed through professional experience and consultation with 

government, public and Aboriginal communities, as detailed in the 

following tables.

PROJECT ALTERNATIVES
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Project Component Alternative Conclusion  Major Reasons for Conclusions 
Mine Development Underground 

mining 
Exclude The ore occurs as finely disseminated gold , near 

surface at a relatively low grade that is amenable to 
bulk mining methods. The infrastructure and 
constraints on tonnage due to l imits caused by 
hoisting ore to surface from underground make 
mining the ore body using underground methods 
uneconomic. 

Open pit mining – 
drain Mitta Lake 

Carry 
Forward 

By draining Mitta Lake and using open pit mining 
methods, the Project can be economically feasible. 

Open pit mining – 
avoid Mitta Lake 

Exclude A smaller pit outline which avoids draining of Mitta 
Lake makes the deposit uneconomic because too 
much of the ore must be left in the ground. 

Ore Processing Off site processing 
facility  

Exclude Transportation of such a low grade ore to another 
processing facility would be uneconomic. 
Additionally, the Town of Atikokan and surrounding 
Aboriginal communities favour keeping jobs in 
Atikokan and the surrounding areas. 

Non-cyanide 
processing methods 

Exclude Other gold processing technologies (non-cyanide 
methods) were considered but do not produce 
adequate concentration grades and recoveries to 
make them economic given the finely disseminated 
nature of the gold. 

Processing using 
cyanide including a 
synthetic cyanide 
destruction circuit 

Carry 
Forward 

On site processing using cyanide including a synthetic 
cyanide destruction circuit is an economic alternative 
for the ore body. 
 

Processing using 
cyanide including 
exclusive use of a 
natural cyanide 
destruction 

No On site processing using cyanide including a natural 
cyanide destruction circuit is an economic alternative 
for the ore body. However, the environmental 
impacts are deemed unacceptable to carry this 
option forward for consideration. 

Power Supply Two different alignment options:  1) Along existing Hardtack/Sawbill  Road; 2) Along Raft 
Lake Road (more directly to Site). See following. 
 
Transmission line 
along 
Hardtack/Sawbill  
Road 

Carry 
Forward 

Road will  need to be widened to include right-of-way 
for Transmission Line. 

Transmission line 
along Raft Lake 
Road 

Carry 
Forward 

Road will  need to be widened to include right-of-way 
for Transmission Line. Road requires major water 
crossing (bridge). 

On site diesel 
generators 

Exclude The high carbon footprint from use of non-
renewable fossil  fuels was not acceptable to carry 
forward into the EA. This option was also cost 
prohibitive. 
 

On site power 
generation (wind or 
solar) 

Exclude Renewable energy cannot provide power 
consistently enough to allow uninterrupted 
operation of the mine.  
 
 

PROJECT ALTERNATIVES
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Project Component Alternative Conclusion  Major Reasons for Conclusions 
Water Source, 
Recycle and 
Discharge 

Source from Turtle 
Bay 

Exclude Turtle Bay, the next nearest watershed was 
considered as a possible water source but would 
require a 56 km pipeline (over public lands) which 
would have increased environmental impacts to 
install. Constructability and operability in a cold 
climate would be difficult and it would not be 
economically feasible.  

Source from 
Hogarth Pit 

Exclude Hogarth Pit was considered as a possible water 
source but would require a 30 km pipeline (over 
public and private lands) which would have increased 
environmental impacts . Constructability and 
operability in a cold climate would be difficult and it 
would not be economically feasible. 

Source from 
Marmion Basin 

Carry 
Forward 

Marmion Basin is adjacent to the proposed Project 
and is technically and economically feasible as a 
water source. 

No recycling of 
water 

Exclude Not carried forward as the environmental impacts 
are not acceptable. 

Recycle as much 
water as possible 

Carry 
Forward 

Fresh water will  be needed for potable water 
sources, gland water and reagent make-up water. 
Recycled water will  be used as much as possible. 

Discharge to Sawbill  
Bay  

Carry 
Forward 

The EA analysis will  look at alternative discharge 
points. 

Discharge to 
Lynxhead Bay 

Carry 
Forward 

The EA analysis will  look at alternative discharge 
points. 

Waste Rock Waste rock location 
1 

Carry 
Forward 

The EA analysis will  look at alternative waste rock 
stockpile locations. 

Waste rock location 
2 

Carry 
Forward 

The EA analysis will  look at alternative waste rock 
stockpile locations. 

Recycling and/or re-
purposing of waste 
rock by third party 

Carry 
Forward 

Feedback during consultation has resulted in the 
suggestion that crushed waste rock may be useful for 
roadbase and construction preparation. This option 
will  be evaluated and carried forward based on the 
results of geochemical testing and the ability of the 
waste rock to meet regulatory requirements for 
aggregate.  
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Project Component Alternative Conclusion  Major Reasons for Conclusions 
Tailings 
Management: 
Deposition Methods 
and Alternative 
Locations 

Thickened tailings Carry 
Forward 

Thickened tailings may reduce the footprint required 
for a tailings impoundment area and will  be 
evaluated in the EA. 

Conventional 
tailings 

Carry 
Forward 

Conventional tailings deposition will  be evaluated in 
the EA. 

Hogarth Pit Exclude Deposition of tailings into Hogarth Pit was evaluated 
but will  not be carried forward due to unacceptable 
and unknown long-term liabilities for Osisko; 
permitting timing constraints; operating challenges 
for a 30 km pipeline in a cold climate and cost.  This 
option will  not be carried forward into the EA.  

Lizard Lake Exclude Environmental impacts of depositing tailings into 
Lizard Lake were deemed unacceptable. This option 
will  not be carried forward into the EA. 
 

Northeast location  Exclude This location was further from the mine site and did 
not provide any environmental advantages over the 
base case or alternatives 1 & 2. It was not 
economically feasible and included additional 
environmental impacts to construct a longer 
pipeline.  This option will  not be carried forward into 
the EA. 

Base Case Carry 
Forward 

The Base Case Tailings Management location will  be 
evaluated in the EA. 

Location 2 Carry 
Forward 

The Alternative #1 Tailings Management location will  
be evaluated in the EA. 

Location 3 Carry 
Forward 

The Alternative #2 Tailings Management location will  
be evaluated in the EA. 

Use of a low 
permeability liner 

Carry 
Forward 

The EA analysis will  consider the alternative of a low 
permeability liner. 

No installation of 
liner 

Carry 
Forward 

The EA analysis will  consider the alternative of no 
liner for the tailings management area. 

Waste alternatives Offsite landfill Carry 
Forward 

An off-site landfill  alternative will  be evaluated in the 
EA. The Town of Atikokan’s current landfill  is 
reaching the end of its useful l ife and they are 
looking for an industry partner to assist with 
construction of a new landfill  site. 

On site landfill  Exclude An on-site landfill  requires additional permitting and 
does not meet the Town of Atikokan’s desire for 
industry use of the new planned landfill . The Town of 
Atikokan has already pursued permitting for a new 
landfill . 

Sewage treatment On site treatment Carry 
Forward 

On-site sewage treatment will  be evaluated in the 
EA. 

Off site treatment Exclude Transportation for off -site treatment of sewage is 
not economically feasible. 
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Project Component Alternative Conclusion  Major Reasons for Conclusions 
Access Road Widening of Sawbill  

road 
Carry 
Forward 

Alternative access road alignments will  be evaluated 
in the EA. 

Widening of Raft 
Lake road 

Carry 
Forward 

Alternative access road alignments will  be evaluated 
in the EA. 

Widening of 
Premier road 

Exclude This option was deemed unacceptable to carry into 
the EA as it would increase the commute time for 
workers and supplies from Atikokan by an hour. This 
option will  not be carried forward into the EA.  

Private road Exclude Purchasing the land for either existing roads or 
developing a new access road was considered but is 
not economically feasible and would increase the 
negative environmental impacts by disturbing 
untouched habitat. This option will  not be carried 
forward into the EA. 

Public road Carry 
Forward 

The preferred alternative alignment (either Hardtack 
/ Sawbill  or Raft Lake Road) will  not be privatized and 
will  remain a public access road. This alternative will  
be carried forward into the EA. 

Support facilities On-site worker 
camp 

Exclude Constructing and operating an on -site worker camp 
is not favoured by the Town of Atikokan and 
surrounding communities as they are interested in 
the socio-economic benefits of increased populations 
in town.  This option will  not be carried forward into 
the EA. 

Worker 
accommodation in 
Town 

Carry 
Forward 

Worker accommodation in the Town of Atikokan and 
surrounding communities will  be evaluated in the EA.  

PROJECT ALTERNATIVES
Preliminary Screening of Alternative Methods

Posters.ai   1   2012-03-01   09:45:39Posters.ai   1   2012-03-01   09:45:39

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



Hammond Reef Gold Project 
Supplemental Assessment of Access Road and  
Transmission Line Routing Alternatives, Version 2 
April 2017 
 
 

TC150515 

OPEN HOUSE 4  

ALTERNATIVES POSTERS 

Submitted as part of the Version 3 HRGP Amended EIS/EA Documentation 
January 2018 – 1656263



PROJECT LAYOUT UPDATE
Over the past several months our engineering team has been working 

together with our environmental consultant, Golder Associates, to finalize 

the Project layout and design details.

Key Updates

 pits

Please keep in mind that the Project is still in the design stage and some 

details may continue to change as the Project planning process moves 
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ELECTRICITY USE

Transmission line at the
Canadian Malartic Gold Mine
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