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IR1-1 Alternative Means Assessment 

References: 

EIS Guidelines, Section 2.4.3 (CIAR# 150)  
EIS Main Report, Section 3.2.1 (CIAR# 224)  
EIS Addendum (2021), Volume 1, Table 3.2-1 (CIAR# 727) 

Contributing Information Requests: 

Information Request 4.2.1 – Processing of Concentrate (CIAR# 370)  
Information Request 4.2.3 – Analysis of Alternatives (CIAR# 456)  
Additional Information Request #20 – Alternative Rail Load-out Location in Schreiber (CIAR# 663) 

Rationale: 

The Panel acknowledges the extensive work by the Proponent (formerly Stillwater Canada Inc.) on the 
assessment of alternatives for Mine Waste Disposal as part of the regulatory requirements. The Panel 
appreciates and understands that this part of the assessment was prepared to meet the requirements of 
the Environment Canada’s Draft Guidelines for the Assessment of Alternatives for Mine Waste Disposal 
(May 2011). 

However, based on the direction in the Environmental Impact Statement (EIS) Guidelines, the relevant 
legislation and the associated guidance referenced in the EIS Guidelines, the Panel concludes the 
documentation of the assessment of the alternative means of carrying out the project (alternative means) 
for the other project components is insufficient. While the level of detail associated with the alternatives 
assessment of mine waste disposal is notably greater than what is required for the alternative 
assessment of the other project components, there is an expectation that the documentation that is 
provided for the remaining components be equally traceable. Establishing criteria with measurable or 
scalable indicators to compare the residual effects of alternative means allows the reader to understand 
the conclusions that the Proponent has reached. 

The Panel has reviewed the record for the Project, including the original Environmental Impact Statement 
(EIS 2012), previous information requests (IRs), updated baseline studies and the EIS Addendum (2021). 
The Panel understands that a number of IRs have been asked on the subject of alternative means, 
including alternative means of Processing of Concentrate, Road Access Options and Rail Load-out 
Locations. 

The Panel has relied on a number of documents to assess the sufficiency of information provided related 
to the assessment of alternative means, including: the EIS Guidelines (s. 2.4.1), the requirements of 
Canadian Environmental Assessment Act, 2012, subsection 6.1(2) of the Ontario Environmental 
Assessment Act and the Amended Joint Review Panel Terms of Reference. In addition, as set out in the 
EIS Guidelines, the proponent was encouraged to consider the guidance set out in the following 
documents: 

• Canadian Environmental Assessment Agency guidance document Addressing 'Need for',
'Purpose of', 'Alternatives to' and 'Alternative Means' under the Canadian Environmental
Assessment Act (CEAA1998) (updated March 2015)
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• Ontario Ministry of Environment document Code of Practice: Preparing and Reviewing 
Environmental Assessments in Ontario (MOE 2009) 

The following deficiencies have been identified which would be addressed through the conduct of an 
alternative means assessment, consistent with the legislative requirements and guidance listed above: 

Role of Mitigations 

The Ontario Environmental Assessment Act, Section 6.1(2) sets out the requirements for the 
consideration of environmental effects of a project including the approach to the assessment of 
alternative methods (i.e., alternative means). The legislation states that measures to minimize adverse 
effects should be identified for alternative methods. 

The Panel notes that in Table 3.2-3 (EIS 2012) the evaluation criteria ratings for the Biophysical 
Environment, Socio-economic Environment Factors and Aboriginal considerations were based on the 
need for mitigation. That is, if a particular alternative requires mitigation to reduce the potential adverse 
effect, it was less preferred or unacceptable. In undertaking a comparative evaluation of alternative 
means, the proponent should be considering residual (i.e. net) effects following the application of 
mitigation measures. Mitigation measures are to be used to identify and assess residual effects; they are 
not to be used as the rating system. Further, the reader does not know what mitigation has been 
assumed. This needs to be explicitly identified. 

The consideration of mitigation measures as an unsubstantiated “penalty” against an alternative does not 
allow a comprehensive assessment of the relative positive and negative residual effects associated with 
the various alternatives. For example, it is possible that following mitigation that the residual effect may 
have less adverse effects than the alternative for which no mitigation is proposed. It is understood that the 
application of mitigation measures in some cases adds to cost. This can be reflected in the cost criteria. 

Use of Indicators and Measures 

The Panel acknowledges that the proponent has undertaken the comparison of alternative means as a 
multi-criteria exercise. While Table 3.2-1 in Chapter 3 of the EIS Addendum (2021) lists the criteria and 
indicators, the indicators are not always specific enough to identify what is being assessed or how it is 
being measured. 

For example, for the vegetation indicator it is stated that the removal or reduction in vegetation should be 
minimized where possible/practical. While this goal is understood, the Proponent needs to be specific 
about what measure was used and how the alternatives differed on a relative scale. As an example, of 
this specificity, on pages 3.7 and 3.8 in Section 3.2.2 Site Access Road in the EIS Addendum, the 
proponent has identified qualitative and quantitative information that makes it easier to understand the 
conclusions that were reached. This type of information, consistently applied and documented for all 
alternatives and for all criteria is required. 

Traceability of Decision Making 

The Proponent has documented the findings of the comparative evaluation, however the indicators listed 
in the table are not reflected in the supplementary text in a consistent manner. All indicators should be 
considered and documented in order that the reader can understand how the preferred alternatives were 
selected. It is understood that there may be no differences between alternatives for a given indicator or an 
indicator in some cases may not be relevant; where this is the case, it can be noted that there is no 
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appreciable difference. The use of a summary table, such as the example included with this information 
request, would assist the reader in understanding the conclusions that were reached. 

Information Request: 

Based on the direction set out in the legislation and guidance materials referenced above, GenPGM is to 
systematically document the decision-making steps that led to the identification of the preferred 
alternative means. In so doing, provide an updated assessment of alternative means of carrying out the 
project for all project components and activities listed in Section 3.2.2 of the EIS 2012 (except mining 
method). This assessment should be undertaken as follows: 

1. Identify and describe alternative means to carry out the various components of the Project. 

2. Eliminate those alternative means that are not technically and/or economically feasible and describe 
the rationale for this conclusion.  

3. For the remaining alternative means, identify the residual (net) environmental effects of each 
alternative after having considered appropriate mitigation measures. Identify the mitigation measures 
that were assumed.  

4. Where there is more than one alternative means, undertake a comparative evaluation of the residual 
effects of alternative means for each project component using explicit qualitative or quantitative data. 
Quantitative data are preferable when available and appropriate.  

5. To the extent possible, use the table in Appendix A, to present findings on an indicator-by-indicator 
basis.  

6. Augment the discussion that the Proponent has already prepared to ensure the reader can 
understand the tradeoffs that have been made. There may be circumstances where the comparative 
evaluation has not identified a notable difference between alternatives. This should be noted. If the 
Proponent then chooses one of the alternatives to carry forward to the detailed assessment, a 
rationale should be provided or both alternatives should be carried forward to the detailed 
assessment.  

GenPGM Response: 

The EIS 2012 and subsequent responses by Stillwater Canada Inc. to information requests from the 
Panel (specifically IR4.2.1, IR4.2.3, IR4.2.4, IR5.1, IR6.2, SIR1 and AIR3) provide an assessment of 
alternative means for the Project in accordance with the EIS Guidelines. While the Panel found that 
material to be sufficient in 2013 to proceed to a hearing, and in consideration of additional information 
provided in the EIS Addendum (Volume 1) specific to the alternative means, GenPGM has compiled the 
following information presented in our response below to address the specific questions raised by the 
Panel with respect to the alternative means assessment. This information includes a compilation of the 
information submitted to the Panel to date and has been supplemented with additional quantitative 
measures, where appropriate. 



Marathon Palladium Project (CIAR File No. 54755) Prepared on May 19, 2021 
Generation PGM Response to the Joint Review Panel’s  
Request for Information #1 Received May 5, 2021 

 4 of 86 

1. Identify and describe alternative means to carry out the various components of the 
Project. 

Table 1 provides a description of the alternative means to carry out the various components of the Project 
that were identified in Section 3.2.2 of the EIS 2012 (except mining method), as well as the alternative for 
the discharge of the PSMF presented in response to IR 4.2.4. This table provides a description of the 
purpose of each project component and of the alternatives considered in the EIS 2012 and during 
preparation of the EIS Addendum.  

In regard to the alternatives for the siting of mine infrastructure, the key components have been included 
where alternative locations and/or designs of these components could result in materially different 
environmental effects. In many cases, the locations of project components internal to the mine site, such 
as haul routes, process plant, administration offices, etc., are ultimately sited to improve efficiencies 
during operation of the mine (i.e., reducing travel / movement distances saves time and reduces GHG 
emissions and costs; locating infrastructure to follow the sequential processing of materials). 

Table 1 Alternative Means to Carry Out Project Components  

Project Component Alternatives Considered 
Site Access Road  
 
Route to access the mine site 
during operation 

Option 1: Existing Camp 19 Road 
• Origin – Follows existing Camp 19 Road from Highway 17 

Junction to proposed mine site 
• Length – Approximately 4.8 km of existing Camp 19 Road ending 

near of the Process Plant 
• Elevations and Grade – Follows Camp 19 Road with 

approximately 2.7 km of grade at 8% 
• Approximately 38,700 m3 of rockfill required to top dress the 

existing road 
• Stream Crossings – The existing road crosses four streams 

(three cool/coldwater streams (Stream 1, Tributary of Stream 1 
and Stream 16) and one non-fish bearing tributary of Stream 
101), all of which would require improvements  

• Existing Terrestrial Habitat – Existing road surrounded by rock 
knob geography with mix of white birch and balsam fir dominated 
forest communities 
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Table 1 Alternative Means to Carry Out Project Components  

Project Component Alternatives Considered 
Option 2: New site access road off Camp 19 Road 
• Origin – Approximately 2.3 km from Highway 17 Junction on 

north side of Camp 19 Road 
• Length – Approximately 3.0 km of new access road ending 300 

m east of the Process Plant 
• Elevations and Grade – Leaves the Camp 19 Road at elevation 

295 masl and arrives east of the Plant Site at elevation 345 masl. 
Grades of less than 8% along entire length; 750 m road length at 
8% 

• Approximately 660,000 m3 of rockfill required to construct road 
alignment 

• Stream Crossings - Two crossings are required – one crossing of 
a non-fish bearing tributary of Stream 1 and one crossing of a 
cold / cool water mid-reach of Stream 1 

• Existing Terrestrial Habitat – Rock knob geography with mix of 
white birch and balsam fir dominated forest communities 

Option 3: New site access road off Camp 19 Road (alternative 
alignment), Preferred Alternative 
• Origin – Approximately 2.2 km from Highway 17 Junction on 

north side of Camp 19 Road 
• Length – Approximately 2.8 km terminating just south of Process 

Plant  
• Elevations and Grade – Leaves the Camp 19 Road at elevation 

290 masl and arrives just south of the Plant Site at elevation 305 
masl. Grades of less than 8% along entire length 

• Approximately 550,000 m3 of rockfill required to construct road 
alignment  

• Stream Crossings – Three crossings are required – two 
crossings of non-fish bearing headwaters of Stream 1 and one 
stream crossing of a cool / warm water tributary of Stream 1. 

• Existing Terrestrial Habitat – Rock knob geography with mix of 
white birch and balsam fir dominated forest communities 

Option 4: New site access road from Highway 17 
• Description: A new road connecting directly to Highway 17 that 

would be constructed north of the Marathon Airport and would 
connect to the site near the PSMF 

*Given the constraints of avoiding the PSMF and the Marathon 
Airport, such a road would have to enter the site north of the PSMF 
and would be considerably longer and more costly than the access 
road options that were evaluated in more detail. Therefore, this was 
not considered to be a reasonable alternative (see Section 2 – Site 
Access Road). 
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Table 1 Alternative Means to Carry Out Project Components  

Project Component Alternatives Considered 
Electrical Power Supply  
 
Method of providing electricity to 
power the mine during operation 

Option 1: Connection to Terrace Bay-Manitouwadge 
Transmission Line (M2W), Preferred Alternative 
• Description: new transmission line corridor running north from the 

Project to the Terrace Bay-Manitouwadge Transmission Line 
• Length: approximately 2.2 km x 30 m 
• Location: new route across waterbodies and through forest 

habitat 

Option 2: Connection to the East–West Tie Transmission Line 
• Description: new transmission line corridor running south from 

the Project along the proposed site access road and Camp 19 
Road to a location near the Marathon Transformer Station 

• Length: approximately 7.4 km x 30 m 
• Location: parallel to the site access road and Camp 19 Road 

Option 3: Diesel Generators  
• Description: installation of ten (10) Caterpillar 3616 diesel 

generators, or equivalent  
• Location: situated in a developed part of the mine site with no 

specific land clearing required 
• Fuel demand: approximately 850 and 1,000 L per hour per unit at 

between 70% to 85% operating capacity  
*Option was not carried forward given undesirable air emission-
related issues as well as technical and cost factors (see Section 2 – 
Site Access Road). 

Aggregate and Rock Fill 
Supply 
 
Source of aggregate and rock 
supply for dam and embankment 
construction, road construction, 
and development of other site-
related infrastructure 

Option 1: On-Site Sources, Preferred Alternative 
• Description: sources include overburden removed in areas of the 

mine site to be developed (i.e., PSMF dam locations, mill site, 
open pits), mine rock excavated from the open pits, and 10 ha 
licensed aggregate pit located at the south end of the property off 
the Camp 19 Road; on-site screening and crushing facility to 
generate the necessary material, as required 

Option 2: Off-Site Sources 
• Description: sources include currently licensed operations, or 

operations that would be in production by the time construction 
begins, in the region surrounding the Project site 

Concentrate Transport from 
the Mine Site to a Remote 
Processing Facility 
 
Method of transporting 
concentrate produced at the on-
site mill to an existing facility for 
further processing 

Option 1: Direct transport via truck, Acceptable Alternative 
• Description: Delivery of concentrate material by transport truck 

directly to a third-party processing facility 
• Location: No additional off-site facilities required (i.e., trucks 

loaded on-site and transported to final destination for final 
processing) 

• Distance traveled by transport truck: Up to approximately 750 km 
to Glencore’s smelter in Rouyn-Noranda, Quebec or another 
existing third party facility for processing 
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Table 1 Alternative Means to Carry Out Project Components  

Project Component Alternatives Considered 
Option 2: Transport via a combination of truck and rail, 
Acceptable Alternative 
• Description: Delivery of concentrate material by transport truck to 

a rail load-out facility located within the Town of Marathon or an 
alternate location, followed by train transport to a third-party 
processing facility 

• Location: Rail load-out facility along CN or CP rail lines (see 
SIR1 – CIAR # 587) 

• Distance traveled by transport truck to rail load out options 
detailed in SIR 1: Rail load out Assessment of Alternatives 

Option 3: Transport via a combination of truck and ship, 
Acceptable Alternative 
• Description: Deliver of concentrate material by transport truck to 

a port located in northern Ontario with transport by ship to a third-
party processing facility through the St. Lawrence Seaway, when 
not frozen 

• Location: Deep-water port located in either the Town of 
Marathon, Heron Bay or the City of Thunder Bay  

• Distance traveled by transport truck: Approximately 10 km to 
Town of Marathon, 20 km to Heron Bay or approximately 300 km 
to the Port of Thunder Bay 

Process Solids Consistency  
 
Consistency of tailings from the 
process plant for deposition in 
the PSMF 

Option 1: Conventional and/or Thickened Slurry, Preferred 
Alternative 
• Description: A solid-liquid slurry where following deposition into 

the PSMF, solids drop out of the slurry, settle and consolidate. 
The liquid portion of the slurry would be collected and recycled 
back to the Process Plant as reclaim water. 

• Solids content: 45 to 70%  
Option 2: Paste or Filtered Tailings 
• Paste Tailings Description: A homogeneous, non-segregating 

solids-liquid slurry with a higher initial density and limited bleed 
water following deposition to the PSMF. Similar containment 
requirements for tailings and water management as 
conventional/thickened tailings slurry   

• Solids content: 70 to 85% 
• Filtered Tailings Description: Tailings are dewatered to a point 

that they no longer behave as a slurry. Tailings are placed as a 
homogeneous, non-segregated, and partially saturated mass. 
Containment berms and storm water management measures 
required  

• Solids Content: >85% 
Solid Non-Hazardous Waste 
Disposal 
 

Option 1: Collection and disposal by a third-party contractor  
• Description: The use of a third-party contractor to manage solid 

non-hazardous waste disposal 
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Table 1 Alternative Means to Carry Out Project Components  

Project Component Alternatives Considered 
Method of waste disposal of non-
hazardous waste generated from 
mine activities 

Option 2: Collection and disposal in an on-site landfill 
• Description: The development of a dedicated landfill site within 

the SSA for solid non-hazardous waste 
Option 3: Collection and disposal in the PSMF, Preferred 
Alternative 
• Description: The creation of a designated area of the PSMF 

approximately 35,000 m3 in sized to act as a landfill for solid non-
hazardous waste  

Reclamation of the MRSA 
 
Approach to reclamation of the 
MRSA following operations 

Option 1: Passive natural reclamation 
• Description: Reclamation by allowing natural processes such as 

soil and organic material deposition to occur in order to establish 
a functional substrate for plant growth 

• Duration required for re-establishment of vegetation: several 
decades 

Option 2: Proactive reclamation, Preferred Alternative 
• Description: Reclamation through the placement surface soils 

and seeding of horizontal surfaces 
• Duration required for re-establishment of vegetation: one planting 

season (months) 
Reclamation of the PSMF 
 
Receiving waterbody for 
discharge from the reclaimed 
PSMF following completion of 
mine operations 

Option 1: Flow directed to Hare Lake (subwatershed 5) 
• Description: Surface water flows from the PSMF will be directed 

to Hare Lake, as was done during the operations phase. 
• Restores natural drainage patterns: No 
Option 2: Flow / drainage directed to Stream 6 (Angler Creek – 
subwatershed 6), Preferred Alternative 
• Description: Surface water flows from the PSMF will be directed 

to Angler Creek, as was done prior to the initiation of the Project. 
• Restores natural drainage patterns: Yes 

PSMF / WTP discharge location 
 
Location (receiving waterbody) 
for the discharge of water from 
the PSMF / WTP  

Option 1: Discharge to Stream 6 (Angler Creek)  
• Description: Discharge pipeline to release water from the water 

treatment plant (WTP) (within the PSMF) to Angler Creek or one 
of its tributaries 

• Capacity to receive flows: no 
Option 2: Discharge to Hare Lake 
• Description: Discharge pipeline to release water from the water 

treatment plant (within the PSMF) to Hare Lake  
• Capacity to receive flows: yes 
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Table 1 Alternative Means to Carry Out Project Components  

Project Component Alternatives Considered 
Options 3: Discharge to Bamoos Lake 
• Description: Discharge pipeline to release water from the water 

treatment plant (within the PSMF) to Bamoos Lake 
• Capacity to receive flows: yes 
*not technically feasible to direct flows across site 
Option 4: Discharge to Pic River 
• Description: Discharge pipeline to release water from the water 

treatment plant (within the PSMF) to 
• Capacity to receive flows: yes 
*not technically feasible to direct flows across site 
Option 5: Discharge to Lake Superior 
• Description: Discharge pipeline within an easement to carry 

water to be released into Lake Superior from the water treatment 
plant (within the PSMF) 

• Capacity to receive flows: yes 
*not technically feasible to direct flows to Lake Superior 

Siting and Location of Mine 
Infrastructure 
 
Options for locating the majority 
of the mining facilities are 
dictated by the location of the 
open pit, the PSMF and MRSA, 
and are ultimately sited to 
improve efficiencies during 
operation of the mine (e.g. 
reducing travel distances and 
locating infrastructure to follow 
the sequential processing of 
materials). The siting of certain 
mine components were cited 
based on potential effects to the 
surrounding environment, which 
are discussed here 
 
 

Explosives Technologies:  
 
Option 1: Bulk Emulsion Product 
• Description: The manufacturing and storage of explosives in 

dedicated facilities on site 
• On-site manufacturing: A dedicated facility on-site 
• On-site transport: Transport of mixed explosives 

 
Option 2: Site Mixed Emulsion (SME) Technology, Preferred 
Alternative 
• Description: The storage of explosives materials in an inert state 

with the manufacturing of explosives in specialized bulk delivery 
vehicles that can be located within the pit. 

• On-site manufacturing: A mobile vehicle that can be located in 
close proximity to blast areas 

• On-site transport: Transport of inert materials 
Location of the On-site Aggregate Production: 
 
Option 1: West Location (EIS 2012) 
• Description: A permanent facility located near the PSMF 

 
Option 2: East Location (EIS Addendum), Preferred Alternative 
• Description: A permanent facility that includes a temporary 

concrete batch plant located within a depression east of the 
Process Plant 
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Table 1 Alternative Means to Carry Out Project Components  

Project Component Alternatives Considered 
MRSA Footprint 
 
Option 1: Longer Footprint (EIS 2012) 
• Description: The MRSA is generally located to the east of the pit 

complexes within subwatersheds 102, 103, 107, 108, 117, and 
un-named subwatershed draining directly to Pic River. 

• Number of affected subwatersheds: 6 
Option 2: Reduced Footprint (EIS Addendum), Preferred 
Alternative 
• Description: The MRSA is generally located to the east of the pit 

complexes within subwatersheds 102 and 103 
• Number of affected subwatersheds: 2 

 

2. Eliminate those alternative means that are not technically and/or economically 
feasible and describe the rationale for this conclusion.  

Alternative means considered in a project EA must be technically and economically feasible (CEAA, 
2015). Further, alternatives means should provide a viable solution to the problem in a manner that is 
technically feasible, practical, financially realistic, and economically viable (MOE, 2014). Technical 
feasibility pertains to the ability to safely and efficiently construct and operate a mine that meets 
GenPGM’s operating requirements in compliance with current applicable technical standards and codes. 
Economic feasibility pertains to the ability to construct and operate a mine in a manner that allows 
GenPGM to meet the needs of its customers while remaining financially net positive. 

GenPGM considers technical and economic feasibility criteria that are both general in application (i.e., 
relevant to any mine in any market area) and specific to the market being served. The latter allows 
GenPGM to take into consideration market conditions and circumstances that may impact either or both 
the technical and/or economic feasibility of a mine. 

Some environmental or socio-economic factors can affect technical and/or economic feasibility, usually by 
requiring mitigation measures that are technically challenging or very costly. The need to implement such 
measures are considered in the identification of technically and economically feasible alternatives. 

The technical and/or economic feasibility criteria considered by GenPGM in relation to the Project include 
the following: 

• Financial Costs: Alternative results in reduced capital cost (i.e., equipment purchase, installation, 
erection and/or construction) and operating cost (i.e., reagents, consumables, water management 
and treatment, maintenance costs, electrical power costs, operating time / operating risks, labour 
requirements, etc.) relative to other available alternatives (i.e., favourable or acceptable return on 
investment) 
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• Constructability: Alternative is constructable while avoiding undue or unnecessary design 
constraints  

• Proven technology: Alternative represents a proven technology or has been determined to be 
effective as evaluated in a testing program.  

• Safety: Alternative can be safely constructed and operated  

While all these criteria inform whether an alternative would be considered technically and economically 
feasible, the criteria are typically prioritized in application so that clearly unsuitable alternatives are quickly 
eliminated from further consideration. While an alternative may be considered technically or economically 
feasible when evaluated against a single criterion in isolation, poor ranking in relation to two or more 
criteria can combine to render an alternative technically and/or economically unfeasible. For example, an 
alternative that would incur some incremental costs associated with more extensive tree cutting and land 
clearing requirements might be economically feasible if that were the only factor compromising feasibility, 
but when combined with higher costs arising from another criterion, such as greater cut and fill 
requirements and associated costs, would render the alternative unfeasible. 

For each project component identified in Table 1, a consideration of the technical and economic 
characteristics of each alternative is provided below to identify feasible alternatives for assessment and to 
eliminate those alternative means that are not considered to be technically and/or economically feasible. 

Site Access Road 

Options 1 to 3 are considered technically and economically feasible, whereby each alternative route could 
be safely and economically constructed and operated. Option 4 was not brought forward for further 
evaluation given the physical constraints associated with the PSMF and Marathon Airport (i.e., limited 
space between the PSMF and airport property to construct an access road), which would necessitate a 
considerably longer access road to avoid this constraint. 

Electrical Power Supply 

Options 1 and 2 are technically and economically feasible from the perspective of design, construction 
and operation to provide power to the site. A more linear corridor is generally preferred to reduce the 
number of bends in the transmission line (as these require added structural support / more robust pole 
design), but in both cases, these alternatives are considered feasible. While Option 2 would require 
property access to municipal rights-of-way for the siting of the transmission line, this could be negotiated 
with the municipality.   

The use of diesel generators (Option 3) was excluded from further analysis based on the operational 
costs (i.e., fuel consumption) and concerns over environmental effects associated with the emission of 
GHGs and other air contaminants relative to the transmission line options. While an alternative relied 
upon for remote mine sites, the use of diesel power supply generators was also not considered feasible 
given the proximity and availability of a reliable electricity supply in the form of the existing electricity 
network north and west of the Project. 
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Aggregate and Rock Fill Supply 

The critical aspect of aggregate materials is their quality, particularly for mine-related applications in that 
they need to meet very specific specifications (e.g., for concrete manufacturing vs. road bed material vs. 
dam construction material). Both alternatives considered meet these requirements, and as such both 
were considered technically feasible in this regard. 

Although there are some initial capital costs associated with procuring the appropriate crushing and 
screening equipment, life-of-mine costs associated with obtaining all of the aggregate and rock fill 
material from on-site sources are considerably less than those for the off-site option. Given the volumes 
of material, and in particular rock fill required for dam construction, the costs associated with procuring 
and transporting aggregate from off-site sources would be prohibitive. On-site rock fill and aggregate 
sources are therefore the preferred option from a cost perspective, provided they are available and 
recoverable if and when required. 

Concentrate Transport from the Mine Site to a Remote Processing Facility 

All options identified are considered technically and economically feasible to transport concentrate from 
the mine site to an existing facility for further processing. Transport by road (truck), rail (train), or water 
(ships) are all standard and accepted methods for the transportation of mining products / concentrate 
materials and would service the Project in an effective and reliable manner.  

Option 3 is only partially viable and would have to be supplemented with an alternative means during the 
winter season when Great Lakes shipping is limited by the closure of the St. Lawrence Seaway. 

Process Solids Consistency 

Both options identified are technically and economically feasible as a means of managing process solids. 
Sub-aqueous (below water surface) deposition of Type 2 tailings is more commonly used in non-arid 
environments. The Best Available Technologies Assessment for Tailings Management (Appendix D12 of 
the EIS Addendum) further evaluates the best available technology (BAT) for tailings management for the 
Project. 

Solid Non-Hazardous Waste Disposal 

The two on-site options (2 and 3) are technically feasible in terms of design, construction, operations and 
closure. Each of these options would be capable of servicing the site effectively over the life of the mine 
using standard and proven technologies, and neither presents a significant technical challenge from a 
closure perspective. Both options would be economically feasible as well since the cost for waste 
disposal on-site would not require off-site transportation or disposal fees. 

Since the completion of the original EIS (2012) and response to IR4.2.3 (2015), the Town of Marathon 
has opened a new landfill site with a capacity of 346,177 tonnes, which is not anticipated to reach 
capacity until 2140 (Stantec, 2020g). As such, Option 1 is also considered to be technically and 
economically feasible alternative. 
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Reclamation of the MRSA 

Both options are technically feasible, however, the timeframe over which successful re-vegetation would 
occur would be significantly reduced for option 2 (proactive reclamation), as compared to option 1 
(passive reclamation. Even though the cost to actively re-vegetate the site would be greater than to 
passively allow for natural regeneration to occur, neither option is considered to be cost prohibitive and 
are therefore considered to be economically feasible.  

Reclamation of the PSMF 

Continuing to discharge to Hare Lake or restoring drainage to Anglers Creek are both technically feasible 
alternatives that can be implemented through the use of standard engineering practices. There are no 
substantive differences in the costs associated with the implementation of either alternative, nor are the 
options considered cost prohibitive. Bother options are therefore considered to be economically feasible. 

PSMF / WTP Discharge 

As detailed in response to IR 4.2.4, discharging to Bamoos Lake, the Pic River and Lake Superior were 
determined to not be technically feasible and were viewed as socially unacceptable. Given the location of 
the PSMF at the northwest portion of subwatershed 106, it is not technically practical to pump water 
across the mine site to Bamoos Lake or Pic River. In addition to this technical concern, considerable 
opposition from the public, stakeholders and Indigenous communities was expressed in relation to use of 
the Pic River or Bamoos Lake for this purpose. Lake Superior was not considered as a reasonable 
discharge location given the land requirements, policy implications, and technical design requirements 
required, not to mention the sheer length of such infrastructure. As such, the only technically feasible 
alternative receiver of discharge from the PSMF based on the location of the PSMF is Hare Lake. 

Siting of Mine Infrastructure 

Efforts have been made to reduce the overall footprint of the Project with the reduction in impacts to sub-
watersheds as the design process has progressed; however, the process has been one of incremental 
optimization as opposed to considering alternative locations that would fundamentally change the nature 
of the development or unnecessarily expand the site footprint. With this in mind, no formal evaluation of 
the location of site infrastructure alternatives is considered. 

Conceptually, some of the improvements to the footprint have included the following optimizations: 

• Location of the Process Plant to allow for gravity feed to the PSMF, thereby reducing power 
requirements for pumping 

• Reduction in the size of MRSA, and reduced impacts to subwatersheds by including in-pit waste 
rock storage in the south pit 

• Realignments of site roads and the addition of an extended overland conveyor to shorten haulage 
distances (reduced cycle times) to reduce GHG associated with the truck haulage fleet 



Marathon Palladium Project (CIAR File No. 54755) Prepared on May 19, 2021 
Generation PGM Response to the Joint Review Panel’s  
Request for Information #1 Received May 5, 2021 

 14 of 86 

The project components assessed in the EIS 2012 were selected based on whether (1) technically or 
economically feasible alternatives exist and (2) alternative locations and/or designs of each component 
could result in materially different environmental effects. In some cases, the location of project 
components, such as the location of the Process Plant, internal mine roads (haul routes), or internal site 
drainage, were dependent on the location / proximity of other project components, site topography and 
design measures to improve the overall feasibility of the mine and have no discernable difference on 
environmental effects. However, a few key mine infrastructure alternatives associated were considered, 
as follows:  

Explosives Technologies 

Both options are technically and economically feasible. However, as party of the EIS Addendum, SME 
technology was identified as an alternative to bulk emulsion product and added for consideration given 
the improved safety associated with the SME.  

On-site Aggregate Production 

Both alternative locations are technically and economically feasible. The size / footprint of each 
alternative is relatively consistent and neither alternative would be considered cost prohibitive. The 
revised location of the aggregate production was specifically located within a low elevation valley that 
would act as a natural suppression measure for both noise and dust.  

MRSA Footprint 

Both the originally proposed and revised location of the MRSA are technically and economically feasible. 
The revised location (Option 2) reduces the overall footprint of the MRSA and removes subwatersheds 
from the SSA, which achieves the overall goal of reducing the overall footprint of the Project.  

3. For the remaining alternative means, identify the residual (net) environmental 
effects of each alternative after having considered appropriate mitigation measures. 
Identify the mitigation measures that were assumed.  

Based on the above determination of technically and economically feasible alternatives, Table 2 provides 
a summary of the key mitigation measures assumed to be in place for the purposes of determining the 
residual effects of each alternative to be carried forward to the assessment of alternative means. 
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Table 2 Residual Effects of Technically and Economically Feasible Alternative 
Means 

Project 
Component 

Technically and 
Economically 

Feasible Alternatives  

Mitigation Measures Residual Effects 

Site Access Road  Option 1: Existing 
Camp 19 Road 

• Stream crossing 
improvements would 
be constructed in 
accordance with 
applicable regulatory  
requirements to 
protect fish habitat 

• Fugitive dust 
emissions from the 
road surface would be 
mitigated via standard 
practices,  
such as the 
application of calcium 
chloride 

• Implementation of 
erosion and sediment 
controls during 
construction 

• Timing windows for 
vegetation clearing 
and in-water work to 
protect fish and 
wildlife 

• Reducing clearing to 
the extent necessary 
to accommodate 
upgrades / widening 
of the existing 
roadway 

• Disruption to 
watercourses 
containing fish habitat 
resulting from 
watercourse crossing 
improvements / 
upgrades 

• Loss of vegetation 
and potential wildlife 
habitat as a result of 
the road widening 

• Vehicle emissions and 
dust generated as a 
result of vehicle 
operations. 

• Direct effects to noise 
levels through the 
operation of vehicles. 

• Indirect effect to 
traditional land and 
resources uses 
through increased 
mine-related traffic on 
Camp 19 Road. 

• Indirect effect to 
recreation and 
resources uses 
through increased 
mine-related traffic on 
Camp 19 Road. 

Option 2: New site 
access road off Camp 
19 Road 

• Stream crossings 
would be constructed 
in accordance with 
applicable regulatory  
requirements to 
protect fish habitat 

• Fugitive dust 
emissions from the 
road surface would be 
mitigated via standard 
practices, such as the 
application of calcium 
chloride 

• Implementation of 
erosion and sediment 

• Disruption to 
watercourses 
containing fish habitat 
as a result of 
installation of new 
watercourse crossings  

• Loss of vegetation 
and potential wildlife 
habitat as a result of 
the road construction 

• Vehicle emissions and 
dust generated as a 
result of vehicle 
operations 
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Table 2 Residual Effects of Technically and Economically Feasible Alternative 
Means 

Project 
Component 

Technically and 
Economically 

Feasible Alternatives  

Mitigation Measures Residual Effects 

controls during 
construction 

• Timing windows for 
vegetation clearing 
and in-water work to 
protect fish and 
wildlife 

• Reducing clearing to 
the extent necessary 
to accommodate 
upgrades / widening 
of the existing 
roadway 

• Direct effects to noise 
levels through the 
operation of vehicles. 

Option 3: New site 
access road off Camp 
19 Road (alternative 
alignment) 

• Stream crossings 
would be constructed 
in accordance with 
applicable regulatory  
requirements to 
protect fish habitat 

• Fugitive dust 
emissions from the 
road surface would be 
mitigated via standard 
practices, such as the 
application of calcium 
chloride 

• Implementation of 
erosion and sediment 
controls during 
construction 

• Timing windows for 
vegetation clearing 
and in-water work to 
protect fish and 
wildlife 

• Reducing clearing to 
the extent necessary 
to accommodate 
upgrades / widening 
of the existing 
roadway 

• Disruption to 
watercourses 
containing fish habitat 
as a result of 
installation of new 
watercourse crossings  

• Loss of vegetation 
and potential wildlife 
habitat as a result of 
the road construction 

• Vehicle emissions and 
dust generated as a 
result of vehicles 
operations 

• Direct effects to noise 
levels through the 
operation of vehicles. 



Marathon Palladium Project (CIAR File No. 54755) Prepared on May 19, 2021 
Generation PGM Response to the Joint Review Panel’s  
Request for Information #1 Received May 5, 2021 

 17 of 86 

Table 2 Residual Effects of Technically and Economically Feasible Alternative 
Means 

Project 
Component 

Technically and 
Economically 

Feasible Alternatives  

Mitigation Measures Residual Effects 

Electrical Power 
Supply  

Option 1: Connection 
to M2W Transmission 
Line  

• Leaving vegetated 
buffer zones around 
watercourses and 
other sensitive 
features 

• Implementation of 
erosion and sediment 
controls during 
construction 

• Leaving lower 
vegetation in place 
while harvesting larger 
trees 

• No grading or 
stripping within 
transmission right of 
way 

• Temporary effects on 
watercourses 
containing fish habitat 
as a result of 
watercourse 
crossings/ riparian 
vegetation removal  

• Loss of vegetation 
and potential wildlife 
habitat as a result of 
corridor construction 

Option 2: Connection 
to the East–West Tie 
Transmission Line 

• Leaving vegetated 
buffer zones around 
watercourses and 
other sensitive 
features 

• Implementation of 
erosion and sediment 
controls during 
construction 

• Leaving lower 
vegetation in place 
while harvesting larger 
trees 

• Limit grading and 
stripping within 
transmission corridor 

• Temporary effects on 
watercourses 
containing fish habitat 
as a result of 
watercourse 
crossings/ riparian 
vegetation removal  

• Loss of vegetation 
and potential wildlife 
habitat as a result of 
corridor construction 

• Minor disruption to 
municipal right of way 
during construction 

Aggregate and 
Rock Fill Supply 

Option 1: On-Site 
Sources 
 

• Reducing the footprint 
of the disturbance 
required to generate 
the necessary 
materials by sourcing 
on-site material from 
areas that will 
otherwise be 
disturbed by mine 
development or by 
sourcing the material 

• Direct effects on air 
quality due to dust 
during aggregate 
generation (e.g. 
crushing) 

• Direct effects on noise 
levels during 
operation of 
equipment 
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Table 2 Residual Effects of Technically and Economically Feasible Alternative 
Means 

Project 
Component 

Technically and 
Economically 

Feasible Alternatives  

Mitigation Measures Residual Effects 

from existing off-site 
facilities; and 

• Control of fugitive dust 
emissions during 
crushing and 
screening via 
standard practices 

Option 2: Off-Site 
Sources 
 

• Retain appropriately 
licensed or trained 
operators to deliver 
material to site 

• Equip trucks with soft 
covers to prevent 
dusting during 
transport 

• Obtaining aggregate 
material from a 
licensed pit 

• Direct effect on traffic 
associated with the 
transport of material to 
the site 

• Direct economic effect 
on the availability of 
aggregate supply 
within the area 

Concentrate 
Transport from the 
Mine Site to a 
Remote 
Processing Facility 

Option 1: Direct 
transport via truck 

• Retain appropriately 
licensed or trained 
operators to deliver 
material to site 

• Equip trucks with soft 
covers to prevent 
dusting during 
transport 

• Direct effect on traffic 
associated with the 
transport of material 

• Vehicle emissions as 
a result of truck 
operations from the 
site to third-party 
processing facility 

Option 2: Transport via 
a combination of truck 
and rail 

• Retain appropriately 
licensed or trained 
operators to deliver 
material to site 

• Equip trucks with soft 
covers to prevent 
dusting during 
transport 

• Development of the 
concentrate handling 
facility within a 
previously disturbed 
or developed site, be 
it on- or off-site; and 

•  Control of fugitive air 
emissions via 
technology such as 
bag houses. 

• Direct effect on traffic 
associated with the 
transport of material 

• Direct effect on noise 
associated with rail 
load-out facility 

• Vehicle emissions as 
a result of truck 
operations from the 
site to rail load-out 
facility, and emissions 
from trains carrying 
concentrate over long 
distance to third-party 
processing facility 
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Table 2 Residual Effects of Technically and Economically Feasible Alternative 
Means 

Project 
Component 

Technically and 
Economically 

Feasible Alternatives  

Mitigation Measures Residual Effects 

Option 3: Transport via 
a combination of truck 
and ship 

• Retain appropriately 
licensed or trained 
operators to deliver 
material to site 

• Equip trucks with soft 
covers to prevent 
dusting during 
transport 

• Direct effect on traffic 
associated with the 
transport of material 

• Vehicle emissions as 
a result of truck 
operations from the 
site to marina 
terminal, and 
emissions from ships 
carrying concentrate 
to third-party 
processing facility 

Process Solids 
Consistency 

Option 1: Conventional 
and/or thickened slurry  

• PAG process solids 
would be stored under 
water (or below the 
water table) to prevent 
potential acid 
generation 

• Appropriate dust 
suppression 
measures would be 
employed 

• PSMF and WTP 
provide appropriate 
treatment prior to 
discharge 

• Effects on water 
quality resulting from 
treated discharge 

• Direct effect to air 
quality through fugitive 
dust emissions 

• Indirect effect to 
human health through 
potential exposure to 
fugitive dust 
emissions 

Option 2: Paste or 
Filtered tailings  

• PAG process solids 
would be stored below 
the water table to 
prevent potential acid 
generation 

• Appropriate dust 
suppression 
measures would be 
employed 

• PSMF and WTP 
provide appropriate 
treatment prior to 
discharge 

• Effects on water 
quality resulting from 
treated discharge 

• Direct effect to air 
quality through fugitive 
dust emissions 

• Indirect effect to 
human health through 
potential exposure to 
fugitive dust 
emissions 

Solid Non-
Hazardous Waste 
Disposal 

Option 1: Collection 
and disposal by a 
third-party contractor  

• Compaction to reduce 
waste volume 

• Retain appropriately 
licensed or trained 

• Direct effect on traffic 
associated with the 
transport of material 

• Direct effect to local 
economy and services 
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Table 2 Residual Effects of Technically and Economically Feasible Alternative 
Means 

Project 
Component 

Technically and 
Economically 

Feasible Alternatives  

Mitigation Measures Residual Effects 

operators to collect 
non-hazardous waste 

• Deposition of non-
hazardous waste into 
a licensed waste 
management facility 

through use of 
regional facilities 

Option 2: Collection 
and disposal in an on-
site landfill 

• Compaction to reduce 
waste volume 

• On-site facilities would 
be constructed with a 
geomembrane liner 
and seepage control 

• On-site facilities would 
be operated with 
standard 
environmental 
protection measures 

• Footprint disturbance 
related to on-site 
facilities would be 
reduced to the extent 
possible 

• Loss of vegetation 
and wildlife as a result 
of additional clearing 
required to create a 
dedicated area for the 
facility 

Option 3: Collection 
and disposal in the 
PSMF 

• Compaction to reduce 
waste volume 

• On-site facilities within 
the PSMF would be 
constructed with a 
geomembrane liner 
and seepage control 

• On-site facilities would 
be operated with 
standard 
environmental 
protection measures 

• No additional loss of 
vegetation and wildlife 
as a result of 
additional clearing 
since deposition 
would occur within an 
already planned 
facility (PSMF) 

Reclamation of the 
MRSA 

Option 1: Passive 
natural reclamation 

 • Improved vegetation 
cover and wildlife 
habitat through 
reclamation  

• Indirect effect to water 
quality as a result of 
exposed soils and 
rock material 
susceptible to erosion 

• Direct effect to air 
quality associated with 
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Table 2 Residual Effects of Technically and Economically Feasible Alternative 
Means 

Project 
Component 

Technically and 
Economically 

Feasible Alternatives  

Mitigation Measures Residual Effects 

potential fugitive dust 
emissions as a result 
of exposed material 

• Direct effect to land 
and resources use 
due to length of 
reclamation process 

Option 2: Proactive 
reclamation 

• Implementation of 
planting and targeted 
restoration activities to 
improve vegetation 
cover and 
establishment of 
native species to 
improve habitat and 
reduce restoration 
timelines 

• Control of fugitive dust 
emissions during any 
earth moving activities 
(e.g., placement of 
overburden on 
horizontal surface) 

• Control of stormwater 
and associated 
suspend solids loads 
draining active work 
areas 

• Improved vegetation 
cover and wildlife 
habitat through 
reclamation 

• Reduced potential 
effects to water quality 
as a result of 
stabilized soils and 
rock material 

• Direct effect to land 
and resources use 
(including traditional 
use) due to length of 
reclamation process 

Reclamation of the 
PSMF 

Option 1: Flow 
directed to Hare Lake  

• Contouring the PSMF 
surface at closure, 
reducing standing 
water in PSMF, 
establishing a 
vegetative cover, 
decommissioning, and 
dismantling 
management and 
process solids slurry 
pipeline systems, 
ongoing monitoring to 
confirm suitable water 
quality 

• Implementation of 
erosion and sediment 

• Direct effect to water 
quantity through 
diversion of a portion 
of watershed flows 
permanently away 
from Angler Creek 
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Table 2 Residual Effects of Technically and Economically Feasible Alternative 
Means 

Project 
Component 

Technically and 
Economically 

Feasible Alternatives  

Mitigation Measures Residual Effects 

controls during 
construction 

Option 2: Flow 
directed to Stream 6 
(Angler Creek) 

• Restoring the natural 
drainage patterns as 
much as possible 

• Contouring the PSMF 
surface at closure, 
reducing standing 
water on PSMF, 
establishing a 
vegetative cover, 
decommissioning, and 
dismantling 
management and 
process solids slurry 
pipeline systems, 
ongoing monitoring to 
confirm suitable water 
quality 

• Implementation of 
erosion and sediment 
controls during 
construction 

• Restoration of existing 
natural drainage 
patterns and flows 
supporting fish and 
fish habitat in Angler 
Creek 

PSMF/WTP 
discharge location 

Option 1: Discharge to 
stream 6 (Angler 
Creek) subwatershed 

• Maintaining the water 
management system 
in place during the 
closure phase of the 
Project until such time 
that water quality is 
suitable to release to 
the environment 

• Monitoring and 
management / 
treatment as required 
so that water 
discharge objectives 
are achieved as 
defined in the 
Environmental 
Compliance Approval 
(provincial) and the 
Metal and Diamond 
Mining Effluent 
Regulations. 

• Direct effect to water 
quantity and quality at 
receiving waterbody 
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Table 2 Residual Effects of Technically and Economically Feasible Alternative 
Means 

Project 
Component 

Technically and 
Economically 

Feasible Alternatives  

Mitigation Measures Residual Effects 

• Implementation of 
erosion and sediment 
controls during 
construction 

Option 2: Discharge to 
Hare Lake  
(sub-watershed 105) 

• Maintaining the water 
management system 
in place during the 
closure phase of the 
Project until such time 
that water quality is 
suitable to release to 
the environment 

• Monitoring and 
management / 
treatment as required 
so that water 
discharge objectives 
are achieved as 
defined in the 
Environmental 
Compliance Approval 
(provincial) and the 
Metal and Diamond 
Mining Effluent 
Regulations 

• Implementation of 
erosion and sediment 
controls during 
construction 

• Direct effect to water 
quantity and quality at 
receiving waterbody 

Siting of Mine 
Infrastructure 

Explosives Technologies 

Option 1: Bulk 
emulsion product 

• Follow appropriate 
regulatory 
requirements and 
employ licensed third-
part contractors 

• Direct effect to noise 
levels and air quality 
related to blasting 

Option 2: Site mixed 
emulsion (SME) 
technology 

• Use of SME 
technology 

• Follow appropriate 
regulatory 
requirements and 
employ licensed third-
part contractors 

• Direct effect to noise 
levels and air quality 
related to blasting 

• Safer operation and 
reduced potential for 
accidents or 
malfunctions 
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Table 2 Residual Effects of Technically and Economically Feasible Alternative 
Means 

Project 
Component 

Technically and 
Economically 

Feasible Alternatives  

Mitigation Measures Residual Effects 

On-site Aggregate Production 

Option 1: West 
location (EIS 2012) 

• Aggregate crushing 
systems will include 
the use of water 
addition  
and water sprays to 
maintain moisture 
levels to effectively 
suppress  

• and mitigate the 
generation of dust 

• Noise and air 
emissions during 
operation related to 
aggregate production 

Option 2: East location 
(EIS Addendum) 

• Aggregate crushing 
systems will include 
the use of water 
addition  
and water sprays to 
maintain moisture 
levels to effectively 
suppress  

• Use of natural 
topography for noise 
and air quality 
mitigation 

• Noise and air 
emissions during 
operation related to 
aggregate production 

MRSA Footprint 

Option 1: Longer 
Footprint (EIS 2012) 

• Runoff from MRSA 
topographically 
controlled, runoff to 
Open Pits and 
subwatershed 101, 
102 and 108  

• Collection basins 
established in 
subwatersheds 
101,102 and 108 to 
collect runoff from the 
MRSA 

• Direct effect to 
vegetation and wildlife 
associated with facility 
footprint 

• Direct effect to land 
and resource uses 
(including traditional 
uses) through a 
modified footprint 

Option 2: Reduced 
Footprint (EIS 
Addendum) 

• Runoff from MRSA 
topographically 
controlled, runoff to 
Open Pits and 
subwatershed 101 
and 102 

• Direct effect to 
vegetation and wildlife 
associated with facility 
footprint 

• Direct effect to land 
and resource uses 
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Table 2 Residual Effects of Technically and Economically Feasible Alternative 
Means 

Project 
Component 

Technically and 
Economically 

Feasible Alternatives  

Mitigation Measures Residual Effects 

• Collection basins 
established in 
subwatershed 101 
and 102 to collect 
runoff from the MRSA 

(including traditional 
uses) through a 
modified footprint 

 

4. Where there is more than one alternative means, undertake a comparative 
evaluation of the residual effects of alternative means for each project component 
using explicit qualitative or quantitative data. Quantitative data are preferable when 
available and appropriate.  

As described in EIS Addendum Section 3.2.1, alternatives were assessed by comparing selected 
evaluation criteria representing biophysical environment factors, socio-economic factors, consideration 
associated with Indigenous peoples and land and resource uses, technical factors and cost factors. Table 
3.2.1 in the EIS Addendum identified the evaluation criterion and a set of indicators used to assess 
Project-related alternatives. In response to questions raised by the Panel, and in recognition of the 
request to further describe what each indicator is measuring and to identify the quantitative and/or 
qualitative metric used to assess effect, Attachment A provides additional details to Table 3.2.1 of the EIS 
Addendum. 

5. To the extent possible, use the table in Appendix A, to present findings on an 
indicator-by-indicator basis.  

Attachment B provides additional details to the assessment of the technically and/or economically 
feasible alternative means of carrying out the project for all project components and activities listed in 
Section 3.2.2 of the EIS 2012 (except mining method). This comparative evaluation of alternative means 
describes the relative residual effects of each of the technical and economically feasible alternatives for 
each of the evaluation criteria identified in Attachment A following the application of mitigation measures 
described in Table 2. The preferred alternative and rationale for its selection is also identified. 

6. Augment the discussion that the Proponent has already prepared to ensure the 
reader can understand the tradeoffs that have been made. There may be 
circumstances where the comparative evaluation has not identified a notable 
difference between alternatives. This should be noted. If the Proponent then 
chooses one of the alternatives to carry forward to the detailed assessment, a 
rationale should be provided or both alternatives should be carried forward to the 
detailed assessment.  
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As noted, each table in Attachment B identified the preferred alternative and rationale for making that 
determination. Where the evaluation did not identify a notable difference between the alternatives, this 
has been identified.  

CEAA guidance recognizes that the final implementation of a designated project can vary somewhat from 
the proposal considered during the project EA process. In the case where multiple alternative means are 
brought forward, the proponent is expected to carry out the designated project in a way that is consistent 
with the analysis (i.e., the proponent will implement one of the scenarios that was brought forward or 
within the bounds of the worst-case scenario assessed during the EA). Similarly, when a preferred means 
is identified for analysis, variations during implementation are acceptable provided that they remain within 
the bounds of the analysis conducted. (CEAA, 2015) 

Multiple alternatives have been taken forward to the EIS And EIS Addendum in regard to the method for 
concentrate transport from the mine site to a remote processing facility and corresponding location of the 
rail load-out facility. To accommodate a decision in this regard being made at a later date, the EIS has 
taken a conservative approach when assessing potential effects of the project components within the 
care and control of GenPGM.  The traffic study and corresponding noise assessment completed for the 
Project have considered the greatest number of trucks that may be generated by either option. Similarly, 
the noise effects of a rail load-out facility in the Town of Marathon have been assessed as it was 
determined that such a location would be considered to have the greatest potential for noise effects on 
surrounding residents relative to an alternate location. Confirmation of the method for transporting 
concentrate from the mine site to the remote processing facility will be made during detailed design and 
all appropriate permits and approvals will be obtained for the preferred option. 
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ATTACHMENT A: 
 DETAILED ALTERNATIVES MEANS 

ASSESSMENT EVALUATION CRITERIA 
AND INDICATORS
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Attachment A: Detailed Alternatives Means Assessment Evaluation Criteria and 
Indicators 

As provided in EIS Addendum Section 3.2.1, alternatives were assessed by comparing selected 
evaluation criteria representing biophysical environment factors, socio-economic factors, consideration 
associated with Indigenous peoples and land and resource uses, technical factors and cost factors. Table 
3.2.1 in the EIS Addendum identified the evaluation criterion and a set of indicators used to assess 
Project-related alternatives. In response to questions raised by the Panel, and in recognition of the 
request to further describe what each indicator is measuring and to identify the quantitative and/or 
qualitative metric used to assess effect, the following table provides an update to Table 3.2.1 of the EIS 
Addendum. 

Table A-1 Detailed Alternatives Means Assessment Evaluation Criteria and Indicators 

Criteria Indicator Metric 
Biophysical Effect on Surface Water 

Quality and Quantity 
Number and length (m) of watercourses affected: A 
greater hydrological footprint implies a greater 
potential for water resources and aquatic habitats to 
be potentially affected. A decrease in surface water 
quality parameters implies a greater potential for 
water resources and aquatic habitats to be 
potentially affected.  

Effect on Groundwater 
Quality and Quantity 

A greater hydrogeological footprint implies a greater 
potential for water resources and aquatic habitats to 
be potentially affected. A decrease in groundwater 
quality parameters implies a greater potential for 
water resources and aquatic habitats be potentially 
affected. 

Effect on Fisheries 
Resources  

Number and length (m) of watercourses / area (ha) 
of waterbodies affected that provide fish habitat: 
Adverse effects to fisheries resources where 
appropriate compensation cannot be provided 
should be reduced.  

Effect on Air Quality  Relative air emissions: Adverse effects on air quality 
should be reduced.  

Effect on Acoustic  Relative noise emissions: Adverse effects of noise 
should be reduced.  

Effect on Vegetation  Loss of wetland and woodland area (ha): Removal 
or reduction in vegetation should be reduced where 
possible/practicable.  

Effect on Wildlife  Loss of wildlife habitat (ha): Removal or reduction in 
vegetation should be reduced where 
possible/practicable. 

Effect on Species at Risk  Loss of wildlife habitat (ha): Removal or reduction in 
species at risk habitat or direct effects on species at 
risk should be reduced where possible/practicable.  
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Criteria Indicator Metric 
Socio-economics Economic factors  Alternatives that provide the most positive economic 

benefits (e.g. employment, wages, profit, revenue, 
spending) on local, regional and national scales are 
preferred.  

Effect on Human Health  Relative quantity of emissions (air, noise): 
Alternatives with less potential risk to human health 
are preferred.  

Effect on Land and Resource 
Uses  

Loss of land (ha) used for recreation, forestry and 
development potential: Alternatives that do not 
negatively affect land and resources uses are 
preferred.  

Effect on Archaeology and 
Cultural Heritage features  

Footprint (ha) impacts on archaeological or cultural 
heritage resources: Alternatives that do not 
negatively affect archaeological and cultural 
heritage features are preferred.  

Indigenous 
Considerations 

Effect on Indigenous 
traditional land uses  

Area of land affected that is used for Indigenous 
traditional uses: Alternatives that do not affect 
Indigenous traditional land uses are preferred.  

Effect on Indigenous 
Archaeological and Cultural 
Heritage features  

Footprint (ha) impacts on Indigenous archaeological 
or cultural heritage resources: Alternatives that do 
not negatively affect archaeological and cultural 
heritage features are preferred. 

Technical Factors  
 

Complexity of design  Simple or straightforward designs relying on tested 
and proven technologies are preferred.  

Complexity of construction  Simple or straightforward construction activities 
using standard and proven techniques are 
preferred.  

Complexity of operation  Simple or straightforward operational procedures 
using available standard operating procedures are 
preferred.  

Amenability to 
decommissioning / 
reclamation  

Alternatives that are more amenable to 
decommissioning and/or reclamation are preferred.  

Cost Factors  
 

Capital costs  Capital cost ($): Lower capital costs are preferred to 
reduce the pre-production costs and influence the 
project economic viability.  

Operating costs  Operating cost ($) over life of the Project: Lower 
operational costs are preferred to maintain project 
economics.  

Closure costs  Closure cost ($): Lower closure and post-closure 
costs are preferred to reduce long term liabilities.  
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ATTACHMENT B: 
 DETAILED ALTERNATIVE MEANS 

ASSESSMENT OF CARRYING OUT THE 
PROJECT 
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Attachment B: Detailed Alternative Means Assessment of Carrying Out the Project 

Table B1: Site Access Road Alternative Means Assessment 

Factors Indicator Option 1 
Existing Camp 19 Road 

Option 2 
New site access road off 

Camp 19 Road 

Option 3 
New site access road off 

Camp 19 Road (alternative 
alignment) 

Biophysical Surface Water 
Quality and Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects on 
surface water quality and quantity would be expected for any of the access road alternatives. 

Groundwater 
Quality and Quantity 

There is no appreciable difference between the alternatives. No effects on groundwater quality and 
quantity would be expected for any of the access road alternatives.  

Fisheries Resources  Potential effects related to 
maintaining connectivity and 
habitat integrity where stream 
crossings are required. Four 
stream crossings are required, 
all of which already exist but 
would require significant 
upgrades - One crossing of a 
fish-bearing tributary of Stream 
16; one crossing of cold/cool 
water fish habitat at the 
downstream end of Stream 1; 
one crossing of cold/cool water 
fish habitat at the downstream 
end a small Pic River tributary 
north of Stream 1; and one of a 
non-fish bearing tributary of 
Stream 1.  

Potential effects related to 
maintaining connectivity and 
habitat integrity where stream 
crossings are required. Two 
crossings are required for this 
alternative – one crossing of a 
non-fish bearing tributary of 
Stream 1 and one crossing of 
a cold / cool water mid-reach 
of Stream 1. The mid-reach 
crossing is in an area of steep 
relief and the span will be large 
and depth of crossing higher. 

Potential effects related to 
maintaining connectivity and 
habitat integrity where stream 
crossings are required. Three 
crossings are required for this 
alternative – two crossings of 
non-fish bearing headwater 
areas of Stream 1 and one 
stream crossing of a cool / 
warm water tributary of Stream 
1. In each case the crossings 
are relatively small in terms of 
span and depth. 

Air Quality  There is no appreciable difference between alternatives. Fugitive dust emissions, along with 
emissions from vehicles, would be the primary air quality considerations. Such potential effects to 
air quality for each of the alternatives evaluated are considered similar enough as to not be 
meaningfully distinguishable from one another.  
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Table B1: Site Access Road Alternative Means Assessment 

Factors Indicator Option 1 
Existing Camp 19 Road 

Option 2 
New site access road off 

Camp 19 Road 

Option 3 
New site access road off 

Camp 19 Road (alternative 
alignment) 

Acoustic  There is no appreciable difference between alternatives. Potential noise-related effects that would 
be associated with vehicle traffic along the access road corridor alternatives evaluated are 
considered similar enough as to not be meaningfully distinguishable from one another.  

Vegetation  There is no appreciable difference between alternatives. Though the vegetation communities along 
the corridors differ somewhat the magnitude of disturbance among alternatives is assumed to be 
on the same order (e.g. Option 2 length = 3.0km and Option 3 length = 2.8km, both 30 m wide) – 
this is the case even with use of the existing Camp 19 Road alignment (4.8 km) since the corridor 
is longer than the other alternatives and the existing corridor would have to be more than doubled 
in width. The vegetation types found along the corridors are relatively abundant in the LSA and 
RSA. 

Wildlife  There is no appreciable difference between alternatives. The level of disturbance to wildlife species 
is expected to be similar during the construction and operations phases and wildlife habitat, and 
wildlife use, will be restored along the corridors at closure. 

Species at Risk  Canada Warbler and Canada 
Warbler habitat have been 
identified along a valley section 
along this alternative corridor, 
where the road turns from 
mostly a north-south 
orientation to an east-west 
orientation before entering the 
process plant area. 
Increased risk is also 
presumed for Lake Sturgeon 
given the proximity of this 
corridor to the river and the 
potential for an accidental 
heavy equipment vehicle loss 

Canada Warbler and Canada 
Warbler habitat have been 
identified along the valley 
section along this alternative 
corridor.  

There is no specific SAR or 
SAR habitat that has been 
identified along this alternative 
corridor that follows a rocky 
ridge along a height of land. 
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Table B1: Site Access Road Alternative Means Assessment 

Factors Indicator Option 1 
Existing Camp 19 Road 

Option 2 
New site access road off 

Camp 19 Road 

Option 3 
New site access road off 

Camp 19 Road (alternative 
alignment) 

into the river. Though no 
critical life-history stage habitat 
is immediately proximate to the 
site to the Project site the area 
is a known corridor for 
migration. 

Socio-economics Economic Factors  There is no appreciable difference between alternatives in consideration of economic factors.  
Human Health  There is no appreciable difference between alternatives. Direct effects through exposure pathways 

(e.g., air, noise) are expected to be similar as described above. Safe travel for all potential users 
along the shared portion of the Camp 19 Road between Highway 17 and the new site access road 
is an important consideration and a management plan will be developed for traffic safety. None of 
the proposed road alignment alternatives is distinguishable from the other in that regard since all 
require site access from the Camp 19 Road. 

Land and Resource 
use  

There is no appreciable difference between alternatives. Access to the Project site will be limited in 
order to maintain security at the mine and to protect public safety. Therefore, some of the potential 
land and resource uses will be limited during construction and operation into the closure phase 
until such time as access is deemed safe. Continued access to the Camp 19 Road would be 
maintained in all alignments, and access to the Pic River that is provided thereby. 

Archaeology and 
Cultural Heritage  

There is no appreciable difference between alternatives. Based on archaeological surveys on the 
Project site and information that has been obtained, no archaeological and cultural heritage 
features would be affected by the development along any of the three alternative road alignment 
corridors.  

Indigenous 
Considerations 

Indigenous 
traditional land use  

Access to the Project site will 
be limited in order to maintain 
security at the mine and to 
protect public safety. 
Therefore, some of the 
potential land and resource 

Access to the Project site will 
be limited in order to maintain 
security at the mine and to 
protect public safety. 
Therefore, some of the 
potential land and resource 

Access to the Project site will 
be limited in order to maintain 
security at the mine and to 
protect public safety. 
Therefore, some of the 
potential land and resource 
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Table B1: Site Access Road Alternative Means Assessment 

Factors Indicator Option 1 
Existing Camp 19 Road 

Option 2 
New site access road off 

Camp 19 Road 

Option 3 
New site access road off 

Camp 19 Road (alternative 
alignment) 

uses will be limited during 
construction and operation into 
the closure phase until such 
time as access is deemed 
safe. Continued access to the 
Camp 19 Road would be 
maintain in this alignment 
alternative, and access to the 
Pic River that is provided 
thereby.  
The Pic River itself is 
considered an important 
natural feature by local 
Indigenous groups, in 
particular BN, who expressed 
these sentiments directly to 
GenPGM. Continued use of 
this alignment during 
operations will result in heavy 
equipment traffic use in close 
proximity to the river 
heightening concerns of an 
accidental heavy equipment 
vehicle loss near the river. 

uses will be limited during 
construction and operation into 
the closure phase until such 
time as access is deemed 
safe. Continued access to the 
Camp 19 Road would be 
maintain in this alignment 
alternative, and access to the 
Pic River that is provided 
thereby.  
The Pic River itself is 
considered an important 
natural feature by local 
Indigenous groups, in 
particular BN, who expressed 
these sentiments directly to 
GenPGM. Development of this 
road alignment would keep 
heavy equipment traffic away 
from the river during 
operations thereby mitigating 
the possibility of an accidental 
heavy equipment vehicle loss 
near the river. 

uses will be limited during 
construction and operation into 
the closure phase until such 
time as access is deemed 
safe. Continued access to the 
Camp 19 Road would be 
maintain in this alignment 
alternative, and access to the 
Pic River that is provided 
thereby.  
The Pic River itself is 
considered an important 
natural feature by local 
Indigenous groups, in 
particular BN, who expressed 
these sentiments directly to 
GenPGM. Development of this 
road alignment would keep 
heavy equipment traffic away 
from the river during 
operations thereby mitigating 
the possibility of an accidental 
heavy equipment vehicle loss 
near the river. 

Indigenous 
Archaeological and 
Cultural Heritage  

There is no appreciable difference between alternatives. Based on archaeological surveys on the 
Project site and information provided by local Indigenous communities, no archaeological or 
cultural heritage features would be affected by the development of the new road segment in either 
alignment option. 
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Table B1: Site Access Road Alternative Means Assessment 

Factors Indicator Option 1 
Existing Camp 19 Road 

Option 2 
New site access road off 

Camp 19 Road 

Option 3 
New site access road off 

Camp 19 Road (alternative 
alignment) 

Technical Factors  
 

Complexity of 
design  

There is no appreciable difference between alternatives in terms of design complexity. 

Complexity of 
construction  

Construction complexity is 
viewed as higher for existing 
Camp 19 Road due to the 
frequent and significant changes 
in orientation and extent of 
sections of the alignment with 
grades exceeding 8%, as 
compared to the other options. 
Four road crossings would be 
needed, one of which is 
relatively significant in size. 

The new site access road 
alignment is viewed as less 
complex from a constructability 
perspective, based on it being 
a relatively straight road 
segment with relatively few 
areas of grade that exceed 8% 
and would be similar to the 
new site access road 
alternative alignment in this 
regard.  
Constructability of road 
crossings is more complex in 
this option for the crossing that 
would be required in the mid-
reach of Stream 1 given the 
span and depth of crossing the 
would be needed. 

The new site access road 
alternative alignment is viewed 
as less complex from a 
constructability perspective, 
based on it being a relatively 
straight road segment with 
relatively few areas of grade 
that exceed 8% and would be 
similar to the new site access 
road alignment in this regard.  
Constructability of road 
crossings is less complex in 
this option as the crossings 
tend to be small in magnitude 
with relatively small span and 
depth. 

Complexity of 
operation  

The existing Camp 19 Road 
alignment is viewed as being 
more complex than the other 
options. The existing Camp 19 
road alignment has several 
sharp curves with limited sight 
lines and significant grades with 
curves at the start or finish of the 
grades. During operations, 

The new site access road 
alignment is viewed as being 
more efficient and reliable in 
terms of operations based on it 
being a relatively straight road 
segment with relatively few 
areas of grade that exceed 8% 
and is similar to new site 

The new site access road 
alternative alignment is viewed 
as being more efficient and 
reliable in terms of operations 
based on it being a relatively 
straight road segment with 
relatively few areas of grade 
that exceed 8% and is similar 



Marathon Palladium Project (CIAR File No. 54755) Prepared on May 19, 2021 
Generation PGM Response to the Joint Review Panel’s  
Request for Information #1 Received May 5, 2021 

 36 of 86 

Table B1: Site Access Road Alternative Means Assessment 

Factors Indicator Option 1 
Existing Camp 19 Road 

Option 2 
New site access road off 

Camp 19 Road 

Option 3 
New site access road off 

Camp 19 Road (alternative 
alignment) 

larger trucks with heavy loads 
may have difficulty navigating on 
the corners or grades during the 
winter months. The existing 
Camp 19 Road alignment has a 
greater extent of sections with 
grades exceeding 8% than the 
other alignments. 
This alignment does provide 
direct access to the proposed 
plant site. 

access road alternative 
alignment in this regard.  
This alignment does not 
provide direct access to the 
plant site – it terminates east of 
the plant site area. 

to new site access road 
alignment in this regard.  
This alignment does provide 
direct access to the plant site – 
it terminates east of the plant 
site area. 

Decommissioning / 
reclamation  

There is no appreciable difference between alternatives in terms decommissioning and 
reclamation. 

Cost Factors  Capital cost  There is no appreciable difference between alternatives in terms capital costs, based on an order 
of magnitude cost. Construction of the new road alignment options primary involves aggregate fill 
placement and the excavation of soil, whereas upgrading the existing Camp 19 Road primarily 
includes rock excavation and material fill placement. The lower volumes and higher costs of 
upgrading the existing road are therefore expected to be similar to the higher volumes and lower 
unit costs to construct the new access road. The unit cost to excavate rock is greater than the unit 
costs to place fill placement and excavate soils costs. 

Operating costs  Assuming operational costs 
can roughly be allocated on a 
length of corridor basis (i.e., 
the longer the route the higher 
the cost) use of the existing 
Camp 19 Road corridor 
(approximately 4.8 km in 
length) during operations will 
be the higher cost alternative, 

Assuming operational costs 
can roughly be allocated on a 
length of corridor basis (i.e., 
the longer the route the higher 
the cost) use of the new site 
access road alignment will be 
about 60% of the cost of the 
existing Camp 19 Road 
corridor during operations and 

Assuming operational costs 
can roughly be allocated on a 
length of corridor basis (i.e., 
the longer the route the higher 
the cost) use of the new site 
access road alignment will be 
about 60% of the cost of the 
existing Camp 19 Road 
corridor during operations and 
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Table B1: Site Access Road Alternative Means Assessment 

Factors Indicator Option 1 
Existing Camp 19 Road 

Option 2 
New site access road off 

Camp 19 Road 

Option 3 
New site access road off 

Camp 19 Road (alternative 
alignment) 

~two-thirds higher cost, from 
an operational perspective 
than the other alternatives.  

similar to the new site access 
road alternative alignment 
option. 

similar to the new site access 
road alternative alignment 
option. 

Closure costs  There is no appreciable difference between alternatives in terms closure costs, based on an order 
of magnitude cost, assuming similar closure strategies (re-grade, scarify, growth medium 
amendment, revegetation).  

Preferred Alternative: Option 3 - New site access road off Camp 19 Road (alternative alignment) 
Rationale: Option 3 - New site access road off Camp 19 Road (alternative alignment) is “preferred" as: 

• there is less interaction with coldwater fish habitat than the other two options. 
• there is less interaction with SAR and SAR habitat than the other two options. 
• It provides direct access to the plant site, similar to the existing Camp 19 Road, in comparison to Option 3 that does not. 
• it moves heavy vehicle traffic away from the Pic River during mine operations and therefore mitigates the risk of an accidental heavy 

equipment vehicle loss into the river. This is similar to Option 2. 
• it provides for less construction and operations complexity, similar to Option 2, relative to the use of the existing Camp 19 Road. 
• it is associated with lower operating costs, similar to Option 2, relative to the operations cost of the existing Camp 19 Road. 

Figure B1 identifies the alternative site access road locations. 
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Table B2: Transmission Line (Electrical Power Supply) Alternative Means Assessment 

Factors Indicator Option 1: Connection to Terrace Bay-
Manitouwadge Transmission Line (M2W) 

Option 2: Connection to the East–West Tie 
Transmission Line 

Biophysical Surface Water 
Quality and Quantity 

There is no appreciable difference between the two alternatives. No difference in potential effects 
on surface water quality and quantity would be expected for either transmission line alternative. 

Groundwater 
Quality and Quantity 

There is no appreciable difference between the alternatives. No effects on groundwater quality 
and quantity would be expected for either transmission line alternative.  

Fisheries Resources  There is no appreciable difference between the alternatives. No effects on fisheries resources 
would be expected for either transmission line alternative. 

Air Quality  There is no appreciable difference between the alternatives. No effects on air quality would be 
expected for either transmission line alternative. 

Acoustic  There is no appreciable difference between the alternatives. No effects on noise would be 
expected for either transmission line alternative. 

Vegetation  Routing of the Option 1 transmission line 
corridor could avoid sensitive habitat; 
however, the corridor would necessarily be 
developed within a previously undisturbed 
area. Such disturbance would create 
additional edge habitat and interrupt 
undisturbed habitat. 

The Option 2 transmission line would be 
developed within an existing corridor and 
therefore disturbance of vegetation would be 
lower than in Option 1. 

Wildlife  Routing of the Option 1 transmission line 
corridor could avoid sensitive wildlife habitat; 
however, the corridor would necessarily be 
developed within a previously undisturbed 
area. Such disturbance would create 
additional edge habitat and interrupt 
undisturbed wildlife habitat. The corridor 
could be developed in manner that avoids 
dirt wildlife mortality.  

The Option 2 transmission line would be 
developed within an existing corridor and 
therefore disturbance of wildlife habitat would be 
lower than in Option 1. 

Species at Risk  There is no appreciable difference between the alternatives. No effects on SAR and SAR habitat 
would be expected for either transmission line alternative. 
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Table B2: Transmission Line (Electrical Power Supply) Alternative Means Assessment 

Factors Indicator Option 1: Connection to Terrace Bay-
Manitouwadge Transmission Line (M2W) 

Option 2: Connection to the East–West Tie 
Transmission Line 

Socio-
economics 

Economic Factors  There is no appreciable difference between alternatives in consideration of economic factors.  

Human Health  There is no appreciable difference between alternatives. No human health effects would be 
expected to be associated with either alternative through direct or indirect exposure pathways. 
As detailed in the updated HHRA report (Appendix D10 of the EIS Addendum [Vol 2]), there is 
insufficient scientific evidence to conclude that exposures to EMFs from power lines cause health 
problems. 

Land and Resource 
use  

There is no appreciable difference between alternatives. Access to the Project site will be limited 
in order to maintain security at the mine and to protect public safety. Therefore, some of the 
potential land and resource uses that may be associated with the site will be limited during 
construction and operation into the closure phase until such time as access is deemed safe.  

Archaeology and 
Cultural Heritage  

There is no appreciable difference between alternatives. Based on archaeological surveys on the 
Project site and information that has been obtained, no archaeological and cultural heritage 
features would be affected by the development of the Option 1 corridor and the Option 2 corridor 
is associated with previously disturbed ground. 

Indigenous 
Considerations 

Indigenous 
traditional land use  

There is no appreciable difference between alternatives. Access to the Project site will be limited 
in order to maintain security at the mine and to protect public safety. Therefore, some of the 
potential indigenous land and resource uses that may be associated with the site will be limited 
during construction and operation into the closure phase until such time as access is deemed 
safe.  

Indigenous 
Archaeological and 
Cultural Heritage  

There is no appreciable difference between alternatives. Based on archaeological surveys on the 
Project site and information that has been obtained, no indigenous archaeological and cultural 
heritage features would be affected by the development of the Option 1 corridor and the Option 2 
corridor is associated with previously disturbed ground. 

Technical 
Factors  
 

Complexity of 
design  

Option 1 follows a relatively straight pathway 
between the Project and its connection with 
the M2W line.  
There is less uncertainty for Option 1 based 
on land tenure – the Option 1 corridor is 
within surface rights held by GenPGM. 

Design complexity is considered higher for 
Option 2, despite the fact that it would be within 
an existing corridor.  
The design would have to consider interactions 
with existing infrastructure (i.e., existing electrical 
lines, roadways, driveways, drainage or other 
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Table B2: Transmission Line (Electrical Power Supply) Alternative Means Assessment 

Factors Indicator Option 1: Connection to Terrace Bay-
Manitouwadge Transmission Line (M2W) 

Option 2: Connection to the East–West Tie 
Transmission Line 

As with Option 2 an agreement with the 
Independent Electricity System Operator 
(IESO) and Hydro One Networks Inc. (HONI) 
will be required; however, in contrast to 
Option 2 a system impact assessment has 
been completed. 

infrastructure) and may require access to 
properties that are outside of the care and 
control of GenPGM. 
Option 2 would follow a less direct route along 
existing and proposed roadways to meander 
around the airport and across Highway 17. 
Option 2 would require multiple 90º bends in the 
transmission line to follow the roadways. 
There is also uncertainty at this time with respect 
to the availability of a connection point within the 
existing Marathon Transformer Station (TS), 
which would be required for Option 2). Additional 
land may be needed either within the footprint of, 
or adjacent to, the Marathon TS to construct an 
appropriate connection. A system impact 
assessment would be needed and an agreement 
with the Independent Electricity System Operator 
(IESO) and Hydro One Networks Inc. (HONI) 
would be required. 

Complexity of 
construction  

Despite the need for a new corridor across 
existing forested areas for Option 1, which 
would require vegetation clearing and 
appropriate access to be provided for 
construction equipment, Option 1 is viewed 
as less complex from a construction 
perspective, since all activities would occur 
within surface rights held by GenPGM. 
The connection to the M2W line is essentially 
straight and avoids 90º bends. 

Option 2 is viewed as more complex from a 
construction perspective, based on land tenure 
accommodations and the routing that includes 
several 90º bends. 

Complexity of 
operation  

There is no appreciable difference between alternatives, in terms of operational complexity. 
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Table B2: Transmission Line (Electrical Power Supply) Alternative Means Assessment 

Factors Indicator Option 1: Connection to Terrace Bay-
Manitouwadge Transmission Line (M2W) 

Option 2: Connection to the East–West Tie 
Transmission Line 

Decommissioning / 
reclamation  

There is no appreciable difference between alternatives, in terms of operational complexity. 

Cost Factors  Capital cost  Under the premise that a shorter 
transmission line is preferred to reduce 
construction costs, Option 1 (approximately 
2.2km) is viewed as preferred as it is less 
than one-third the length of Option 2 
(approximately 7.4 km).   

Under the premise that a shorter transmission 
line is preferred to reduce construction costs, 
Option 2 (approximately 7.4 km) is not viewed as 
favorably as Option 1 (approximately 2.2 km) 
since it is more than three times longer. 

Operating costs  Under the premise that a shorter 
transmission line is preferred to reduce 
energy losses during operation, Option 1 is 
viewed as preferred as it is less than one-
third the length of Option 2. 

Under the premise that a shorter transmission 
line is preferred to reduce energy losses during 
operation, Option 2 is not viewed as favorably as 
Option 1 since it is more than three times longer. 

Closure costs  Under the premise that a reclamation costs 
for both alternatives would be similar on a 
per unit (length) basis, the shorter 
transmission line would represent a lower 
closure cost.  Option 1 is viewed as preferred 
in this case, as it is less than one-third the 
length of Option 2. 

Under the premise that a reclamation costs for 
both alternatives would be similar on a per unit 
(length) basis, the shorter transmission line 
would represent a lower closure cost. Option 2 is 
not viewed as favorably Option 1 in this case, 
since it is more than three times longer. 

Preferred Alternative: Option 1 - Connection to Terrace Bay-Manitouwadge Transmission Line (M2W) 
Rationale: Option 1 - Connection to Terrace Bay-Manitouwadge Transmission Line (M2W) was deemed to be the preferred alternative 
based on its shorter length (2.2km vs. 7.4 km), straighter orientation, and technical feasibility (i.e., availability of property and potential to 
avoid interaction with existing infrastructure). Further, given the uncertainty associated with being able to connect to the East-West Tie 
(i.e., where a system impact assessment through IESO has been completed for Option 1 but not Option 2). Option 2 is a technically 
feasible alternative although uncertainty at this time would likely delay the start of the Project pending completion of a system impact 
assessment through IESO. 

 

Figure B2 identifies the alternative transmission line locations. 
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Table B3: Aggregate and Rock Fill Supply Alternative Means Assessment 

Factors Indicator Option 1 - On-Site Sources Option 2 - Off-Site Sources 
Biophysical Surface Water 

Quality and 
Quantity 

There is no appreciable difference between the two alternatives. No difference in potential 
effects on surface water quality and quantity would be expected for either alternative. This is 
the case since no incremental effects beyond those that have been assessed relative to each 
aggregate source would be expected.  
On-site sources would be associated with materials excavated for mining and potential effects 
on water quality and quantity associated with mining activities have been assessed.  
Off-site sources would come from existing permitted aggregate pits that would have 
measures in place to mitigate potential effects on water quality and quantity from their 
extraction activities. 

Groundwater 
Quality and 
Quantity 

There is no appreciable difference between the two alternatives. No difference in potential 
effects on groundwater quality and quantity would be expected for either alternative. This is 
the case since no incremental effects beyond those that have been assessed relative to each 
aggregate source would be expected.  
On-site sources would be associated with materials excavated for mining and potential effects 
on groundwater quality and quantity associated with mining activities have been assessed.  
Off-site sources would come from existing permitted aggregate pits that would have 
measures in place to mitigate potential effects on groundwater quality and quantity from their 
extraction activities. 

Fisheries 
Resources  

There is no appreciable difference between the two alternatives. No difference in potential 
effects on fisheries resources would be expected for either alternative. This is the case since 
no incremental effects beyond those that have been assessed relative to each aggregate 
source would be expected.  
On-site sources would be associated with materials excavated for mining and potential effects 
on fisheries resources associated with mining activities have been assessed.  
Off-site sources would come from existing permitted aggregate pits that would have 
measures in place to mitigate potential effects on fisheries resources from their extraction 
activities. 

Air Quality  No difference in potential effects on air quality from fugitive dust emissions would be expected 
for either alternative, since no incremental effects beyond those that have been assessed 
relative to each aggregate source would be expected. 
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Table B3: Aggregate and Rock Fill Supply Alternative Means Assessment 

Factors Indicator Option 1 - On-Site Sources Option 2 - Off-Site Sources 
On-site sources would be associated with materials excavated for mining and potential effects 
on air quality associated with mining activities have been assessed.  
Off-site sources would come from existing permitted aggregate pits that would have 
measures in place to mitigate potential effects on air quality from their extraction activities.  
A small, potential incremental increases in GHG emissions from of-site sources can be 
expected since materials would have to be transported by vehicle to the site. Given presumed 
small magnitude of such GHG emissions, it is unlikely that this provides a basis to 
meaningfully distinguish between the two alternatives in this regard. 

Acoustic  There is no appreciable difference between the two alternatives. No difference in potential 
effects on noise would be expected for either alternative. This is the case since no 
incremental effects beyond those that have been assessed relative to each aggregate source 
would be expected.  
On-site sources would be associated with materials excavated for mining and potential effects 
on noise associated with mining activities have been assessed.  
Off-site sources would come from existing permitted aggregate pits that would have 
measures in place to mitigate potential effects on noise from their extraction activities. 

Vegetation  There is no appreciable difference between the two alternatives. No difference in potential 
effects on vegetation would be expected for either alternative. This is the case since no 
incremental effects beyond those that have been assessed relative to each aggregate source 
would be expected.  
On-site sources would be associated with materials excavated for mining and potential effects 
on vegetation associated with mining activities have been assessed.  
Off-site sources would come from existing permitted aggregate pits that would have 
measures in place to mitigate potential effects on vegetation from their extraction activities. 

Wildlife  There is no appreciable difference between the two alternatives. No difference in potential 
effects on wildlife would be expected for either alternative. This is the case since no 
incremental effects beyond those that have been assessed relative to each aggregate source 
would be expected.  
On-site sources would be associated with materials excavated for mining and potential effects 
on wildlife associated with mining activities have been assessed.  
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Table B3: Aggregate and Rock Fill Supply Alternative Means Assessment 

Factors Indicator Option 1 - On-Site Sources Option 2 - Off-Site Sources 
Off-site sources would come from existing permitted aggregate pits that would have 
measures in place to mitigate potential effects on wildlife from their extraction activities. 

Species at Risk  There is no appreciable difference between the two alternatives. No difference in potential 
effects on SAR and SAR habitat would be expected for either alternative. This is the case 
since no incremental effects beyond those that have been assessed relative to each 
aggregate source would be expected.  
On-site sources would be associated with materials excavated for mining and potential effects 
on SAR and SAR habitat associated with mining activities have been assessed.  
Off-site sources would come from existing permitted aggregate pits that would have 
measures in place to mitigate potential effects on SAR and SAR habitat from their extraction 
activities. 

Socio-economics Economic Factors  The use of on-site sources does not 
necessarily contribute to the economic well-
being of the local, regional or national scales 
in a purely monetary sense; however, given 
the quantity of aggregate material that would 
be required over the life-of-mine, on-site 
sources would be beneficial since they would 
not impact otherwise current or potential 
aggregate and rock fill supply that is needed 
for other purposes (see response to IR1-2). 

The use of off-site sources to supply life-of-
mine aggregate needs (approximately 77.6 
million metric tonnes) would likely negatively 
impact local and regional supply that may be 
required for other uses, given the life-of-mine 
quantity requirements. 

Human Health  There is no appreciable difference between the two alternatives. No difference in potential 
effects on human health would be expected for either alternative. This is the case since no 
incremental effects beyond those that have been assessed relative to each aggregate source 
would be expected.  
On-site sources would be associated with materials excavated for mining and potential effects 
on human health associated with mining activities have been assessed.  
Off-site sources would come from existing permitted aggregate pits that would have 
measures in place to mitigate potential effects on human health from their extraction 
activities. 
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Table B3: Aggregate and Rock Fill Supply Alternative Means Assessment 

Factors Indicator Option 1 - On-Site Sources Option 2 - Off-Site Sources 
Land and 
Resource use  

There is no appreciable difference between the two alternatives. In both cases, aggregate 
sources would be derived from areas within the existing development footprints to which 
access to pursue land and resource uses would be limited to maintain security and to protect 
public safety.  

Archaeology and 
Cultural Heritage  

There is no appreciable difference between the two alternatives.  
In the case of on-site sources, based on archaeological surveys on the Project site and 
information that has been obtained, no archaeological and cultural heritage features will be 
affected in the development footprint. 
In the case of off-site sources, the presumption is that the aggregate would come from an 
existing approved facility where no archaeological and cultural heritage features have been 
affected by the development footprint. 

Indigenous 
Considerations 

Indigenous 
traditional land use  

There is no appreciable difference between the two alternatives. In both cases, aggregate 
sources would be derived from areas within the existing development footprints to which 
access to pursue Indigenous traditional land uses would be limited to maintain security and to 
protect public safety. 

Indigenous 
Archaeological and 
Cultural Heritage  

There is no appreciable difference between the two alternatives.  
In the case of on-site sources, based on archaeological surveys on the Project site and 
information that has been obtained, no Indigenous archaeological and cultural heritage 
features will be affected in the development footprint. 
In the case of off-site sources, the presumption is that the aggregate would come from an 
existing approved facility where no archaeological and cultural and heritage features have 
been affected by the development footprint. 

Technical Factors  
 

Complexity of 
design  

There is no appreciable difference between the two alternatives.  
The critical aspect of aggregate materials is their quality, particularly for mine-related 
applications in that they need to meet very specific specifications (e.g., for concrete 
manufacturing vs. road bed material vs. dam construction material). Both alternatives 
considered would have to meet these requirements. The on-site supply would be provided by 
standard crushing and screening equipment and techniques. Similarly, the off-site supply 
would be sourced from existing licensed operators that produce the type of material needed 
for the Project on a day-to-day basis. 
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Table B3: Aggregate and Rock Fill Supply Alternative Means Assessment 

Factors Indicator Option 1 - On-Site Sources Option 2 - Off-Site Sources 
Complexity of 
construction  

There is no appreciable difference between the two alternatives.  
The critical aspect of aggregate materials is their quality, particularly for mine-related 
applications in that they need to meet very specific specifications (e.g., for concrete 
manufacturing vs. road bed material vs. dam construction material). Both alternatives 
considered would have to meet these requirements. The on-site supply would be provided by 
standard crushing and screening equipment and techniques. Similarly, the off-site supply 
would be sourced from existing licensed operators that produce the type of material needed 
for the Project on a day-to-day basis. 

Complexity of 
operation  

There is no appreciable difference between the two alternatives.  
The critical aspect of aggregate materials is their quality, particularly for mine-related 
applications in that they need to meet very specific specifications (e.g., for concrete 
manufacturing vs. road bed material vs. dam construction material). Both alternatives 
considered would have to meet these requirements. The on-site supply would be provided by 
standard crushing and screening equipment and techniques. Similarly, the off-site supply 
would be sourced from existing licensed operators that produce the type of material needed 
for the Project on a day-to-day basis. 

Decommissioning / 
reclamation  

There is no appreciable difference between the two alternatives.  
On-site sources will be secured from within the developed footprint of the mine where and 
would not materially change the need for, and strategy associated with decommissioning / 
reclamation.  
Off-site sources would be sourced from existing licensed operators that are presumed to have 
decommissioning / reclamation in place. 

Cost Factors  Capital cost  There would be some initial capital costs 
associated with procuring the appropriate 
crushing and screening equipment, that may 
be small in magnitude when considered 
within overall mine-related capital costs. 
Nevertheless, this represents a cost that 
otherwise would not be borne by the Project 
in the case where off-site aggregate sources 
were procured. 

Off-site sources would be sourced from 
existing licensed operators and therefore no 
capital costs would accrue directly to the 
Project. 
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Table B3: Aggregate and Rock Fill Supply Alternative Means Assessment 

Factors Indicator Option 1 - On-Site Sources Option 2 - Off-Site Sources 
Operating costs  Operating costs associated with obtaining all 

of the aggregate and rock fill material from 
on-site sources are limited to material 
handling and processing, and associated 
equipment operations that are specific to the 
use of material for aggregate, since the raw 
material will be excavated as part of the open 
pit mining process.  
Given the volumes of material, and in 
particular rock fill required for dam 
construction, operating costs associated with 
on-site sources are orders of magnitude less 
than the off-site alternative source. 

Given the volumes of material (approximately 
77.6 million metric tonnes), and in particular 
rock fill required for dam construction, the 
costs associated with procuring and 
transporting aggregate from off-site sources 
would be prohibitive. 

Closure costs  There would be an incremental closure costs 
associated with decommissioning the 
aggregate supply for an on-site source, that 
may be small in magnitude when considered 
within overall mine-related closure costs. 
Nevertheless, this represents a cost that 
otherwise would not be borne by the Project 
in the case where off-site aggregate sources 
were procured. 

Off-site sources would be sourced from 
existing licensed operators and therefore no 
closure costs would accrue directly to the 
Project. 

Preferred Alternative: Option 1 - On-Site Sources 
Rationale: Option 1 - On-Site Sources was deemed to be the preferred alternative primarily based on economic and operating cost 
reasons. From an economic perspective, on-site sources are preferred since they would not impact otherwise current or potential 
aggregate and rock fill supply that is needed for other purposes. From an operating cost perspective, given the volumes of material 
(approximately 77.6 million metric tonnes), and in particular rock fill required for dam construction, operating costs associated with on-
site sources are orders of magnitude less than the off-site alternative source. 
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Table B4:  Concentrate Transport to Remote Processing facility Alternative Means Assessment 

Factors Indicator Option 1 - Direct 
transport via truck 

Option 2 - Transport via a 
combination of truck and 

rail 

Option 3 - Transport via a 
combination of truck and 

ship 
Biophysical Surface Water Quality 

and Quantity 
There is no appreciable difference between the alternatives. No difference in potential effects 
on surface water quality and quantity would be expected for the alternatives.  

Groundwater Quality 
and Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects 
on groundwater quality and quantity would be expected for the alternatives.  

Fisheries Resources  There is no appreciable difference between the alternatives. No difference in potential effects 
on fisheries resources would be expected for the alternatives. 

Air Quality  There is no appreciable difference between the alternatives. No difference in potential effects 
on air quality would be expected for the alternatives. 

Acoustic  There is no appreciable difference between the alternatives. No difference in potential effects 
on noise would be expected for the alternatives. 

Vegetation  There is no appreciable difference between the alternatives. No difference in potential effects 
on vegetation would be expected for the alternatives.  

Wildlife  There is no appreciable difference between the two alternatives. No difference in potential 
effects on wildlife would be expected the alternatives. 

Species at Risk  There is no appreciable difference between the alternatives. No difference in potential effects 
on SAR and SAR habitat would be expected for the alternatives.  

Socio-
economics 

Economic Factors  There is no appreciable difference between the alternatives. No difference in economic 
factors would be expected for the alternatives. 

Human Health  There is no appreciable difference between the alternatives. No difference in potential effects 
on human health would be expected for the alternatives. 

Land and Resource use  There is no appreciable difference between the alternatives. No difference in potential effects 
on land and resource uses would be expected for the alternatives. 

Archaeology and 
Cultural Heritage  

There is no appreciable difference between the alternatives. No difference in potential effects 
on archaeology and cultural heritage resources would be expected for the alternatives. 
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Table B4:  Concentrate Transport to Remote Processing facility Alternative Means Assessment 

Factors Indicator Option 1 - Direct 
transport via truck 

Option 2 - Transport via a 
combination of truck and 

rail 

Option 3 - Transport via a 
combination of truck and 

ship 
Indigenous 
Considerations 

Indigenous traditional 
land use  

There is no appreciable difference between the alternatives. No difference in potential effects 
on Indigenous land and resource uses would be expected for the alternatives. 

Indigenous 
Archaeological and 
Cultural Heritage  

There is no appreciable difference between the alternatives. No difference in potential effects 
on Indigenous archaeology and cultural heritage resources would be expected for the 
alternatives. 

Technical 
Factors  
 

Complexity of design  There is no appreciable difference between the alternatives, in terms of complexity of design. 
Complexity of 
construction  

There is no appreciable difference between the alternatives, in terms of complexity of 
construction. 

Complexity of operation  There is no appreciable difference between the alternatives, in terms of complexity of 
operation. 

Decommissioning / 
reclamation  

There is no appreciable difference between the alternatives, in terms of decommissioning / 
reclamation. 

Cost Factors  Capital cost  A detailed assessment to determine the preferred concentrate processing and delivery option 
has yet to be undertaken. Beyond consideration of capital, basic operations and 
decommissioning/reclamation costs, this analysis will ultimately be driven by negotiations 
with potential third-party processors, which are premature at this point in time, as well as by 
available processing capacity at potential processing facilities. 

Operating costs  A detailed assessment to determine the preferred concentrate processing and delivery option 
has yet to be undertaken. Beyond consideration of capital, basic operations and 
decommissioning/reclamation costs, this analysis will ultimately be driven by negotiations 
with potential third-party processors, which are premature at this point in time, as well as by 
available processing capacity at potential processing facilities. 

Closure costs  A detailed assessment to determine the preferred concentrate processing and delivery option 
has yet to be undertaken. Beyond consideration of capital, basic operations and 
decommissioning/reclamation costs, this analysis will ultimately be driven by negotiations 
with potential third-party processors, which are premature at this point in time, as well as by 
available processing capacity at potential processing facilities. 
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Table B4:  Concentrate Transport to Remote Processing facility Alternative Means Assessment 

Factors Indicator Option 1 - Direct 
transport via truck 

Option 2 - Transport via a 
combination of truck and 

rail 

Option 3 - Transport via a 
combination of truck and 

ship 
Preferred Alternative: All alternatives are acceptable and neither is preferred at this time. 
Rationale: No clear distinction between the alternatives was identified in terms of biophysical factors, socio-economic factors, Indigenous 
consideration factors, and technical factors. A detailed assessment to determine the preferred concentrate processing and delivery option 
based on cost factors has yet to be undertaken. Beyond consideration of capital, basic operations and decommissioning/reclamation costs, 
this analysis will ultimately be driven by negotiations with potential third-party processors, which are premature at this point in time, as well 
as by available processing capacity at potential processing facilities. 
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Table B5: Process Solids Consistency Alternative Means Assessment 

Factors Indicator Option 1 – Conventional and/or Thickened 
Slurry 

Option 2 - Paste or Filtered Tailings (non-
segregating process solids) 

Biophysical Surface Water 
Quality and 
Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects 
on surface water quality and quantity would be expected for the alternatives, assuming that 
each alternative was implemented in a successful manner. (Technical considerations consider 
the potential risks to water quality on the basis unsuccessful implementation.)  

Groundwater 
Quality and 
Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects 
on groundwater quality and quantity would be expected for the alternatives. (Technical 
considerations consider the potential risks to groundwater quality on the basis unsuccessful 
implementation.) 

Fisheries 
Resources  

There is no appreciable difference between the alternatives. No difference in potential effects 
on fisheries resources would be expected for the alternatives. 

Air Quality  The conventional/thickened slurry is viewed 
as being associated with less potential risks 
to air quality resulting from fugitive dust 
emissions, assuming significant process 
solids beaches are avoided. 

The risk of effects on air quality through 
fugitive dust emissions are a higher with a dry 
stack alternative. Though strategies for 
mitigation can be applied the risk is 
nevertheless higher than with the 
conventional slurry. 

Acoustic  There is no appreciable difference between the alternatives. No difference in potential effects 
on noise would be expected for the alternatives.  

Vegetation  There is no appreciable difference between the alternatives. No difference in potential effects 
on vegetation would be expected for the alternatives.  
The dam raises associated with a PSMF used to store paste or filtered process solids would 
likely be of lower elevation than for a PSMF designed to contain conventional/thickened slurry; 
however, the overall footprint of the PSMF would be similar. In practice, this means that the 
potential vegetation disturbance associated with the storage of either conventional/thickened 
slurry, paste or filtered tailings would not be distinguishable from one another. 

Wildlife  There is no appreciable difference between the two alternatives. No difference in potential 
effects on wildlife would be expected the alternatives. 
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Table B5: Process Solids Consistency Alternative Means Assessment 

Factors Indicator Option 1 – Conventional and/or Thickened 
Slurry 

Option 2 - Paste or Filtered Tailings (non-
segregating process solids) 

The dam raises associated with a PSMF used to store paste or filtered process solids would 
likely be of lower elevation than for a PSMF designed to contain a conventional slurry; 
however, the overall footprint of the PSMF would be similar. In practice, this means that the 
potential disturbance associated with the storage of either the dewatered solids or a 
conventional/thickened slurry of wildlife and wildlife habitat would not be distinguishable from 
one another. 

Species at Risk  There is no appreciable difference between the two alternatives. No difference in potential 
effects on SAR and SAR habitat would be expected the alternatives. 
The dam raises associated with a PSMF used to store stacked process solids would likely be 
of lower elevation than for a PSMF designed to contain a conventional/thickened slurry; 
however, the overall footprint of the PSMF would be similar. In practice, this means that the 
potential disturbance associated with the storage of either the dry solids or a conventional 
slurry of SAR and SAR habitat would not be distinguishable from one another. 

Socio-economics Economic Factors  There is no appreciable difference between the alternatives. No difference in socio-economic 
factors would be expected for the alternatives. 

Human Health  The conventional/thickened slurry is viewed 
as being associated with less potential risks 
to human health as the risks from fugitive dust 
emissions are relatively low, assuming 
significant process solids beaches are 
managed. 

Human health exposure pathways associated 
with fugitive dust emissions are a higher risk 
with a paste and/or filtered tailings alternative. 
Though strategies for mitigation can be 
applied the risk is nevertheless higher than 
with the conventional slurry. 

Land and 
Resource use  

There is no appreciable difference between alternatives. Access to the Project site will be 
limited in order to maintain security at the mine and to protect public safety. Therefore, some of 
the potential land and resource uses that may be associated with the site will be limited during 
construction and operation into the closure phase until such time as access is deemed safe. 
As indicated, the level of disturbance associated with each alternative in terms of the 
development of the footprint of the PSMF is the same. 

Archaeology and 
Cultural Heritage  

There is no appreciable difference between alternatives. Based on archaeological surveys on 
the Project site and information that has been obtained, no archaeological and cultural 
heritage features would be affected by the development of the footprint of the PSMF. 
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Table B5: Process Solids Consistency Alternative Means Assessment 

Factors Indicator Option 1 – Conventional and/or Thickened 
Slurry 

Option 2 - Paste or Filtered Tailings (non-
segregating process solids) 

Indigenous 
Considerations 

Indigenous 
traditional land use  

There is no appreciable difference between alternatives. Access to the Project site will be 
limited in order to maintain security at the mine and to protect public safety. Therefore, some of 
the potential indigenous land and resource uses that may be associated with the site will be 
limited during construction and operation into the closure phase until such time as access is 
deemed safe.  

Indigenous 
Archaeological and 
Cultural Heritage  

There is no appreciable difference between alternatives. Based on archaeological surveys on 
the Project site and information that has been obtained, no indigenous archaeological and 
cultural heritage features would be affected by the development of the footprint of the PSMF. 

Technical Factors  
 

Complexity of 
design  

Given the need to maintain the Type 2 
process solids under water / below the water 
table for the long term to prevent acid 
generation the conventional/thickened slurry 
alternative is viewed as the less complex 
design.  
Mitigations to manage fugitive dust emissions 
from the process solids from the conventional 
slurry are also viewed as being less complex 
as compared to a dry stack alternative. 
 

The dewatered tailings alternative is viewed 
as more complex from a design perspective in 
consideration of the need to maintain Type 2 
process solids under water / below the water 
table for the long term to prevent acid 
generation, and the need to integrate more 
proactive measures to mitigate fugitive dust 
emissions. 
As noted, the most typical application of the 
dewatered tailings alternative is in arid 
climates where water is scarce and it is 
necessary to recover as much of the liquid 
component of the process solids stream to 
supply the process plant with the water 
volumes necessary to operate – this is not a 
concern for the Project. 

Complexity of 
construction  

The conventional/thickened slurry is viewed 
as less complex than the dry stack alternative 
from a construction perspective, since it lacks 
the design complexities described above that 
are associated with the dry stack alternative. 

The dewatered tailings alternative is viewed 
as more complex than the 
conventional/thickened slurry alternative from 
a construction perspective, since construction 
would need to incorporate the design 
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Table B5: Process Solids Consistency Alternative Means Assessment 

Factors Indicator Option 1 – Conventional and/or Thickened 
Slurry 

Option 2 - Paste or Filtered Tailings (non-
segregating process solids) 

complexities described above that are 
associated with the dry stack alternative. 

Complexity of 
operation  

The conventional/thickened slurry is viewed 
as less complex than the dry stack alternative 
from an operations perspective, since it lacks 
the design complexities described above that 
are associated with the dry stack alternative. 

The dewatered tailings alternative is viewed 
as more complex than the 
conventional/thickened slurry alternative from 
an operations perspective, since construction 
would need to incorporate the design 
complexities described above that are 
associated with the dry stack alternative. 

Decommissioning / 
reclamation  

There is no appreciable difference between the alternatives, in terms of decommissioning / 
reclamation. Reclamation and re-vegetation of the PSMF is technically achievable for both, 
assuming both alternatives were design, constructed and operated in a planned fashion.  
As identified above, one of the primary design, construction, and operations risks is to ensure 
that Type 2 process solids are submerged or below the water table to prevent acid generation. 
If at closure this was not the case – that is, the process solids were allowed to evolve in such a 
way as to generated acid conditions than closure of the PSMF would become a very complex, 
long-term and costly process that would likely involve long term commitments to collect and 
treat surface water and groundwater to protect the local surface water and groundwater 
environments. Analysis has indicated that the risk of process solids stored as a 
conventional/thickened slurry in the PSMF not being maintained below the water table over the 
long term even in extended drought conditions is low. 

Cost Factors  Capital cost  Based on first-order cost considerations, 
Lower initial capital costs are associated with 
the process plant equipment that is required 
for the conventional/thickened slurry in 
comparison to the paste or filtered process 
solids. The ongoing dam raises will be 
incrementally higher with this alternative. 

Based on first-order cost considerations, 
Higher initial capital costs are associated with 
Process Plant equipment that is required to 
generate the paste or filtered process solids, 
in comparison to the conventional/thickened 
slurry. 

Operating costs  Based on first-order cost considerations, 
operational costs associated with deposition 

Based on first-order cost considerations, 
operational costs and electrical power 



Marathon Palladium Project (CIAR File No. 54755) Prepared on May 19, 2021 
Generation PGM Response to the Joint Review Panel’s  
Request for Information #1 Received May 5, 2021 

 57 of 86 

Table B5: Process Solids Consistency Alternative Means Assessment 

Factors Indicator Option 1 – Conventional and/or Thickened 
Slurry 

Option 2 - Paste or Filtered Tailings (non-
segregating process solids) 

of the conventional/thickened slurry are less 
based than those compared to the paste or 
filtered process solids. 

requirements associated with paste or filtered 
process solids are higher than 
conventional/thickened slurry processes due 
to the operation and maintenance of 
additional pumps, filters and associated 
equipment. 

Closure costs  There is no appreciable difference between alternatives. Based on first-order cost 
considerations, the costs associated with closure of the PSMF would not be significantly 
different for either alternative. 

Preferred Alternative: Option 1 - Conventional and/or Thickened Slurry  
Rationale: Option 1 – Conventional/thickened slurry consistency was deemed to be the preferred alternative as risks associated with 
effects on air quality from fugitive dust emissions are lower than with the paste or filtered tailings alternative, and the technical complexity 
of conventional slurry from a design, construction operations and potentially closure perspective is less complex than with the paste or 
filtered alternative. The conventional/thickened slurry option is also viewed as the more cost-effective alternative. 
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Table B6: Solid Non-Hazardous Waste Disposal Alternative Means Assessment 

Factors Indicator Option 1 - Collection and 
disposal by a third-party 

contractor 

Option 2 - Collection and 
disposal in an on-site 

landfill 

Option 3 - Collection and 
disposal in the PSMF 

Biophysical Surface Water Quality 
and Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects 
on surface water quality and quantity would be expected for any of the waste disposal 
alternatives.  
For co-disposal, water quality is already being managed in the PSMF and subsequently in a 
water treatment plant if necessary and there is no incremental increase in the hydrological 
footprint associated with this option.  
Drainage from a dedicated on-site facility would have to be collected and may need some 
form of quality control. This could be achieved by managing the water in the existing site 
water management system. A dedicated facility would increase the hydrologic footprint of the 
mine site. If the drainage that was collected from the facility was directed to a different 
subwatershed as part of its management, there would be a small net loss of water and 
potentially aquatic habitat in that subwatershed. 
An approved off-site facility would have water management controls in place. 

Groundwater Quality 
and Quantity 

There is no appreciable difference between the alternatives. No effects on groundwater 
quality and quantity would be expected for any of the waste disposal alternatives.  
It is assumed that both on-site and approved off-site alternatives would have similar / 
equivalent environmental protection measures. 

Fisheries Resources  There is no appreciable difference between the alternatives. No difference in potential effects 
on fisheries resources would be expected for the waste disposal alternatives. 

Air Quality  There is no appreciable difference between the alternatives. No difference in potential effects 
on air quality would be expected for the waste disposal alternatives. 
On- and off-site facilities would operate under air approvals/permits and would be expected to 
have similar / equivalent environmental protection measures. 

Acoustic  There is no appreciable difference between the alternatives. No difference in potential effects 
on noise would be expected for the waste disposal alternatives. 
On- and off-site facilities would operate under noise approvals/permits and would be 
expected to have similar / equivalent environmental protection measures. 
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Table B6: Solid Non-Hazardous Waste Disposal Alternative Means Assessment 

Factors Indicator Option 1 - Collection and 
disposal by a third-party 

contractor 

Option 2 - Collection and 
disposal in an on-site 

landfill 

Option 3 - Collection and 
disposal in the PSMF 

Vegetation  This alternative would utilize 
an existing developed 
footprint and not be 
associated with further 
vegetation clearing.  

This alternative would 
necessarily be associated 
with development of a new 
footprint and include 
vegetation clearing. It is 
estimated that the space 
requirements for a dedicated 
on-site facility would be 
equivalent to much less than 
less than 1% of the SSA, but 
nevertheless it represents an 
incremental increase in the 
site footprint. 

This alternative would utilize 
an existing developed 
footprint (PSMF) and not be 
associated with further 
vegetation clearing. 

Wildlife  This alternative would utilize 
an existing developed 
footprint and not be 
associated with further 
disturbance of wildlife 
habitat.  

This alternative would 
necessarily be associated 
with development of a new 
footprint and include 
disturbance of wildlife 
habitat. It is estimated that 
the space requirements for a 
dedicated on-site facility 
would be equivalent to much 
less than less than 1% of the 
SSA, but nevertheless it 
represents an incremental 
increase in the site footprint. 

This alternative would utilize 
an existing developed 
footprint (PSMF) and not be 
associated with further 
disturbance of wildlife 
habitat.  

Species at Risk  This alternative would utilize 
an existing developed 
footprint and not be 
associated with further 

This alternative would 
necessarily be associated 
with development of a new 
footprint that could lead to a 

This alternative would utilize 
an existing developed 
footprint (PSMF) and not be 
associated with further 
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Table B6: Solid Non-Hazardous Waste Disposal Alternative Means Assessment 

Factors Indicator Option 1 - Collection and 
disposal by a third-party 

contractor 

Option 2 - Collection and 
disposal in an on-site 

landfill 

Option 3 - Collection and 
disposal in the PSMF 

disturbance of SAR and SAR 
habitat.  

greater potential interaction 
with SAR and SAR habitat. It 
is estimated that the space 
requirements for a dedicated 
on-site facility would be 
equivalent to much less than 
less than 1% of the SSA, but 
nevertheless it represents an 
incremental increase in the 
site footprint. 

disturbance of SAR and SAR 
habitat.  

Socio-
economics 

Economic Factors  While tipping fees would 
contribute to the local / 
regional economy, waste 
disposal capacity that would 
otherwise be dedicated to 
serve local / regional 
communities would be 
consumed by Project-related 
waste which is not viewed 
favourably. 

There would be no impact to 
waste disposal capacity that 
would otherwise be 
dedicated to serve local / 
regional communities which 
is viewed favourably. 

There would be no impact to 
waste disposal capacity that 
would otherwise be 
dedicated to serve local / 
regional communities which 
is viewed favourably. 

Human Health  There is no appreciable difference between the alternatives. No difference in potential effects 
on human health would be expected for the waste disposal alternatives. 
On- and off-site facilities would operate under approvals/permits and would be expected to 
have similar / equivalent environmental protection measures that would be protective of 
human health. 

Land and Resource use  There is no appreciable difference between alternatives.  
For the on-site alternatives, access to the Project site will be limited in order to maintain 
security at the mine and to protect public safety. Therefore, some of the potential land and 
resource uses that may be associated with the site will be limited during construction and 
operation into the closure phase until such time as access is deemed safe. As indicated, the 
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Table B6: Solid Non-Hazardous Waste Disposal Alternative Means Assessment 

Factors Indicator Option 1 - Collection and 
disposal by a third-party 

contractor 

Option 2 - Collection and 
disposal in an on-site 

landfill 

Option 3 - Collection and 
disposal in the PSMF 

level of disturbance associated with each alternative in terms of the development of the 
footprint of the PSMF is the same. 
For the off-site alternative, an existing facility would be used and therefore no incremental 
change to potential land and resource uses than is currently the case is presumed. 

Archaeology and 
Cultural Heritage  

There is no appreciable difference between alternatives.  
For the on-site alternatives, based on archaeological surveys on the Project site and 
information that has been obtained, no archaeological and cultural heritage features would be 
affected by the development of the footprint of the PSMF or a dedicated waste disposal area. 
For the off-site alternative, an existing facility would be used and therefore it is presumed no 
archaeological and cultural heritage features would be affected. 

Indigenous 
Considerations 

Indigenous traditional 
land use  

There is no appreciable difference between alternatives.  
For the on-site alternatives, access to the Project site will be limited in order to maintain 
security at the mine and to protect public safety. Therefore, some of the potential indigenous 
land and resource uses that may be associated with the site will be limited during construction 
and operation into the closure phase until such time as access is deemed safe.  
For the off-site alternative, an existing facility would be used and therefore no incremental 
change to potential Indigenous land and resource uses than currently the case is presumed. 

Indigenous 
Archaeological and 
Cultural Heritage  

There is no appreciable difference between alternatives.  
Based on archaeological surveys on the Project site and information that has been obtained, 
no indigenous archaeological and cultural heritage features would be affected by the 
development of the footprint of the PSMF or a dedicated waste disposal area. 
For the off-site alternative, an existing facility would be used and therefore it is presumed no 
Indigenous archaeological and cultural heritage features would be affected. 

Technical 
Factors  
 

Complexity of design  This is the least complex 
alternative since the design 
has been provided by a third-
party and no effort is accrued 
to GenPGM. 

This is the most complex 
alternative since GenPGM 
would have to design a 
dedicated facility. 

This is only slightly more 
complex from a design 
perspective relative to the 
third-party contractor 
alternative. Only a minor 
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Table B6: Solid Non-Hazardous Waste Disposal Alternative Means Assessment 

Factors Indicator Option 1 - Collection and 
disposal by a third-party 

contractor 

Option 2 - Collection and 
disposal in an on-site 

landfill 

Option 3 - Collection and 
disposal in the PSMF 

incremental increase in effort 
is needed relative to the 
design process associated 
with the PSMF. 

Complexity of 
construction  

This is the least complex 
alternative since the 
construction has been 
provided by a third-party and 
no effort is accrued to 
GenPGM. 

This is the most complex 
alternative since GenPGM 
would have to construct a 
dedicated facility. 

This is only slightly more 
complex from a construction 
perspective relative to the 
third-party contractor 
alternative. Only a minor 
incremental increase in effort 
is needed relative to the 
construction process 
associated with the PSMF. 

Complexity of operation  This is the least complex 
alternative since the 
operation would be provided 
by a third-party and no effort 
would accrue to GenPGM. 

This is the most complex 
alternative since GenPGM 
would have operate a 
dedicated facility. 

This is only slightly more 
complex from an operations 
perspective relative to the 
third-party contractor 
alternative. Only a minor 
incremental increase in effort 
is needed relative to the 
operations associated with 
the PSMF. 

Decommissioning / 
reclamation  

This is the least complex 
alternative since 
decommissioning / 
reclamation would be 
required by the third-party 
and no effort would accrue to 
GenPGM. 

This is the most complex 
alternative since GenPGM 
would be responsible for the 
decommissioning / 
reclamation of a dedicated 
facility. 

This is only slightly more 
complex from a 
decommissioning / 
reclamation perspective 
relative to the third-party 
contractor alternative. Only a 
minor incremental increase in 
effort is needed relative to 
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Table B6: Solid Non-Hazardous Waste Disposal Alternative Means Assessment 

Factors Indicator Option 1 - Collection and 
disposal by a third-party 

contractor 

Option 2 - Collection and 
disposal in an on-site 

landfill 

Option 3 - Collection and 
disposal in the PSMF 

the decommissioning / 
reclamation that would be 
associated with the PSMF. 

Cost Factors  Capital cost  Capital costs have been 
borne previously by the 
landfill operator and do not 
accrue to GenPGM. 

There would be capital costs 
associated with the 
development of a dedicated 
non-hazardous waste 
disposal facility on the mine 
site outside of the PSMF. 
These costs could be 
significant assuming the 
facility would have to be 
constructed have similar / 
equivalent environmental 
protection features and 
standards (e.g., 
geomembrane liner and 
other seepage mitigation 
strategies). 

The incremental capital costs 
that may be associated with 
this alternative are small in 
comparison to those of the 
PSMF and not material in 
comparison. 

Operating costs  Off-site disposal of solid 
wastes would be the most 
expensive of the available 
alternatives, as it would 
necessarily involve procuring 
a third-party contractor to 
transport the material, as well 
as tipping fees at the 
disposal facility.  

Disposal in a dedicated on-
site facility is considered the 
moderate alternative from a 
cost perspective. There 
would be costs associated 
with disposal, maintenance 
and monitoring. 

Co-disposal of solid non-
hazardous waste in the 
PSMF is also the more cost-
effective option from an 
operations point of view, as it 
does not include the 
incremental costs associated 
with the ongoing 
maintenance and/or 
monitoring of a dedicated on-
site facility. 
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Table B6: Solid Non-Hazardous Waste Disposal Alternative Means Assessment 

Factors Indicator Option 1 - Collection and 
disposal by a third-party 

contractor 

Option 2 - Collection and 
disposal in an on-site 

landfill 

Option 3 - Collection and 
disposal in the PSMF 

Closure costs  Closure costs will be borne 
by the landfill operator and 
would not accrue to 
GenPGM. 

There would be closure costs 
associated with the 
development of a dedicated 
non-hazardous waste 
disposal facility on the mine 
site outside of the PSMF. 
These costs would be 
meaningful within the context 
to overall site closure costs 
assuming the facility would 
be closed to standards in 
keeping with similar third-
party facilities in the 
province. 

The incremental closure 
costs that may be associated 
with this alternative are small 
in comparison to those of the 
PSMF and not material in 
comparison. 

Preferred Alternative: Option 3 - Collection and disposal in the PSMF 
Rationale: Option 3 - Collection and disposal in the PSMF was deemed to be the preferred alternative relative to a dedicated on-site 
facility because it lessens the mine-related disturbance footprint and associated impacts that could accrue as a result to biophysical VECS 
and also because it provides the less complex technical option and is less costly in terms of capital, operations and closure. The principal 
reason the on-site co-disposal alternative is preferred over the third-party facility disposal alternative is that on-site co-disposal does not 
consume waste capacity that is otherwise dedicated to local / regional communities. 
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Table B7: Reclamation of the MRSA Alternative Means Assessment 

Factors Indicator Option 1 - Passive natural reclamation Option 2 - Proactive reclamation 
Biophysical Surface Water 

Quality and 
Quantity 

Non-reclaimed surfaces on the MRSA that will 
be exposed for longer periods of time as the 
facility is reclaimed passively may negatively 
affect water quality and quantity.  

Establishing reclaimed surfaces on the MRSA 
in a timelier fashion is seen as being 
beneficial to water quality and quantity and 
therefore proactively reclaiming the facility at 
closure is preferred. 

Groundwater 
Quality and 
Quantity 

Non-reclaimed surfaces on the MRSA that will 
be exposed for longer periods of time as the 
facility is reclaimed passively may negatively 
affect groundwater quality and quantity.  

Establishing reclaimed surfaces on the MRSA 
in a timelier fashion is seen as being 
beneficial to groundwater quality and quantity 
and therefore proactively reclaiming the 
facility at closure is preferred. 

Fisheries 
Resources  

Passive reclamation could be reflected in 
longer times to restore natural drainages and 
water quality and is not preferred. 

Restoration of natural drainages and water 
quality more quickly through pro-active 
reclamation of the MRSA is seen as being 
beneficial for fisheries resources and is 
preferred. 

Air Quality  Passive reclamation will result in longer times 
for a vegetative cover to establish and 
therefore exposed areas of the MRSA can be 
sources of fugitive dust emissions, thereby 
negatively impacting air quality. 

Pro-active reclamation will provide vegetative 
cover to the MRSA in a timelier fashion and 
reduce the likelihood of fugitive dust 
emissions from exposed surfaces. 

Acoustic  There is no appreciable difference between the alternatives. No difference in potential effects 
on noise would be expected for these alternatives. 

Vegetation  Passive reclamation – that is, allowing the 
disturbed footprint associated with the MRSA 
to be revegetated naturally - will take several 
decades. 

A pro-active reclamation strategy will increase 
the rate at which vegetation communities are 
restored/re-established to the disturbed 
footprint associated with the MRSA.  

Wildlife  For passive reclamation, the disturbed 
footprint associated with the MRSA will 
provide only limited wildlife habitat and see 
only limited wildlife use for several decades. 

A pro-active reclamation strategy will increase 
the rate at which the disturbed footprint 
associated with the MRSA will become 
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Table B7: Reclamation of the MRSA Alternative Means Assessment 

Factors Indicator Option 1 - Passive natural reclamation Option 2 - Proactive reclamation 
habitat for and utilized by local / regional 
wildlife.  

Species at Risk  For passive reclamation, the disturbed 
footprint associated with the MRSA will 
provide only limited potential SAR habitat and 
see only limited SAR use for several decades. 

A pro-active reclamation strategy will increase 
the rate at which the disturbed footprint 
associated with the MRSA is more likely to 
become habitat for and utilized by local / 
SAR.  

Socio-economics Economic Factors  There is no appreciable difference between the alternatives. No difference in potential effects 
on economic factors would be expected for the alternatives. 

Human Health  There is no appreciable difference between the alternatives. No difference in potential effects 
on human health would be expected for the alternatives. 

Land and 
Resource use  

The MRSA is likely to take several decades to 
be reclaimed passively and will continue to 
have limited land and resource use value over 
that period. 

Pro-active reclamation of the MRSA provides 
the opportunity for resumption of land and 
resource uses on the site in a timelier fashion. 

Archaeology and 
Cultural Heritage  

There is no appreciable difference between alternatives.  
Based on archaeological surveys on the Project site and information that has been obtained, 
no archaeological and cultural heritage features would be affected by the development of the 
footprint of the MRSA, nor by how the MRSA is reclaimed. 

Indigenous 
Considerations 

Indigenous 
traditional land use  

The MRSA is likely to take several decades to 
be reclaimed passively and will continue to 
have limited Indigenous traditional and 
resource use value over that period. 

Pro-active reclamation of the MRSA provides 
the opportunity for resumption of Indigenous 
traditional land and resource uses on the site 
in a timelier fashion. 

Indigenous 
Archaeological and 
Cultural Heritage  

There is no appreciable difference between alternatives.  
Based on archaeological surveys on the Project site and information that has been obtained, 
no Indigenous archaeological and cultural heritage features would be affected by the 
development of the footprint of the MRSA, nor by how the MRSA is reclaimed. 
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Table B7: Reclamation of the MRSA Alternative Means Assessment 

Factors Indicator Option 1 - Passive natural reclamation Option 2 - Proactive reclamation 
Technical Factors  
 

Complexity of 
design 

This is the least complex of the two 
alternatives, since there essentially no design 
required. 
It is unclear whether such a plan would be 
approved under the requirements of the Mine 
Rehabilitation Code of Regulation 240/00 
under the Mining Act. 

This is the more complex alternative since, 
GenPGM would have to design a closure 
strategy for the MRSA. 
Such a plan would be developed in such a 
manner as to be approved under the 
requirements of the Mine Rehabilitation Code 
of Regulation 240/00 under the Mining Act. 

Complexity of 
construction  

This is the least complex alternative since no 
construction is required. 

This is the more complex alternative since the 
reclamation strategy would have to be 
implemented. 

Complexity of 
operation  

This is the least complex alternative since it is 
assumed that if the strategy was entirely 
passive there would be no maintenance. 

This is the more complex alternative since 
reclamation monitoring and maintenance 
activities would be involved. 

Decommissioning / 
reclamation  

The passive reclamation strategy may never 
result in the development of a self-sustaining 
cover / ecosystem as required by the Mine 
Rehabilitation Code of Regulation 240/00 
under the Mining Act which would mean the 
site would be in care and maintenance in this 
regard in perpetuity.  

This is the more complex alternative since 
monitoring and maintenance would be 
required to demonstrate the development of a 
self-sustaining cover / ecosystem as required 
by the Mine Rehabilitation Code of Regulation 
240/00 under the Mining Act; however, once 
established care and maintenance could 
cease. 

Cost Factors  Capital cost  There are no capital costs to passive 
reclamation. 

Capital costs associated with pro-active 
reclamation would primarily be associated 
with grading, cover (growth medium) 
placement and revegetation (seeding). 

Operating costs  There are no operating costs to passive 
reclamation. 

Operating costs associated with pro-active 
reclamation would primarily be associated 
with monitoring and maintenance activities. 

Closure costs  There are no closure costs to passive 
reclamation. 

Final closure costs would be associated with 
certification of the MRSA as having a self-
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Table B7: Reclamation of the MRSA Alternative Means Assessment 

Factors Indicator Option 1 - Passive natural reclamation Option 2 - Proactive reclamation 
sustaining cover / ecosystem as required by 
the Mine Rehabilitation Code of Regulation 
240/00 under the Mining Act. 

Preferred Alternative: Option 2 - Proactive reclamation  
Rationale: Option 2 - Proactive reclamation is the preferred alternative since it is beneficial in all regards in terms of the biophysical 
factors and it restores potential land and resource uses and Indigenous traditional land and resource uses to the MRSA in a timelier 
fashion. Despite it being the more technically complex and costly alternative, pro-active reclamation is technically feasible and not cost 
prohibitive. Moreover, pro-active reclamation may be required to meet the requirements of the Mine Rehabilitation Code of Regulation 
240/00 under the Mining Act. 
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Table B8: Reclamation of the PSMF Alternative Means Assessment 

Factors Indicator Option 1 - Flow directed to Hare Lake 
(subwatershed 5) 

Option 2 - Flow directed to Stream 6 
(Angler Creek – subwatershed 6) 

Biophysical Surface Water 
Quality and 
Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects 
on surface water quality and quantity would be expected for these alternatives. 
From a water quality and quantity perspective Hare Lake has the assimilative capacity to 
accept discharge during operations and is therefore assumed have the assimilative capacity to 
accept PSMF drainage after closure. 
From a water quality perspective, analysis indicates that water quality in Stream 6 will be 
acceptable upon restoration of pre-mining drainage patterns into subwatershed 106. From a 
water quantity perspective, drainage from the PSMF represents pre-mining drainage patterns 
in subwatershed 106. 

Groundwater 
Quality and 
Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects 
on groundwater quality and quantity would be expected for these alternatives. 

Fisheries 
Resources  

No effects to Hare Lake, positive or negative, 
are expected on fisheries resources following 
closure if drainage from the PSMF at closure 
was directed there. 

Net benefits would accrue to the aquatic 
habitat in the subwatershed 106 if the 
restoration of natural drainage patterns was 
completed at closure. Currently, the lower 
reach of Stream 6 provides some spawning 
and rearing habitat for lake migrant coldwater 
fish, such as Steelhead, and supports some 
recreational and Indigenous Steelhead 
fishing. With time, any effects that have 
occurred because of the loss of habitat as the 
result of reduced flows to Stream 6 during 
operations could be reversed by re-
establishing natural drainage patterns. 
Further habitat restoration measures that are 
also possible, associated with improving 
connectivity within the lower and mid-reaches 
of subwatershed 106, could enhance the 
benefits of restored drainage pattern but 
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Table B8: Reclamation of the PSMF Alternative Means Assessment 

Factors Indicator Option 1 - Flow directed to Hare Lake 
(subwatershed 5) 

Option 2 - Flow directed to Stream 6 
(Angler Creek – subwatershed 6) 

would only be effective in the case where 
drainage patterns would be restored. 

Air Quality  There is no appreciable difference between the alternatives. No difference in potential effects 
on air quality would be expected for these alternatives. 

Acoustic  There is no appreciable difference between the alternatives. No difference in potential effects 
on noise would be expected for these alternatives. 

Vegetation  There is no appreciable difference between the alternatives. No difference in potential effects 
on vegetation would be expected for these alternatives. 

Wildlife  There is no appreciable difference between the alternatives. No difference in potential effects 
on wildlife would be expected for these alternatives. 

Species at Risk  There is no appreciable difference between the alternatives. No difference in potential effects 
on SAR and SAR habitat would be expected for these alternatives. 

Socio-economics Economic Factors  There is no appreciable difference between the alternatives. No difference in potential effects 
on economic factors would be expected for the alternatives. 

Human Health  There is no appreciable difference between the alternatives. No difference in potential effects 
on human health would be expected for the alternatives. 

Land and 
Resource use  

Land and resources uses that may be 
associated with Hare Lake would not 
necessarily benefit or be negatively affected 
by directing PSMF drainage to Hare Lake at 
closure.  

The re-establishment of the natural pre-
mining drainage patterns including conveying 
surface run-off from the PSMF to 
subwatershed 106 would enable current 
potential land and resources uses in the 
subwatershed to be restored.  

Archaeology and 
Cultural Heritage  

There is no appreciable difference between alternatives.  
Based on archaeological surveys on the Project site and information that has been obtained, 
no archaeological and cultural heritage features would be affected by drainage patterns from 
the PSMF following reclamation. 
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Table B8: Reclamation of the PSMF Alternative Means Assessment 

Factors Indicator Option 1 - Flow directed to Hare Lake 
(subwatershed 5) 

Option 2 - Flow directed to Stream 6 
(Angler Creek – subwatershed 6) 

Indigenous 
Considerations 

Indigenous 
traditional land use  

Indigenous traditional land and resources 
uses that may be associated with Hare Lake 
would not necessarily benefit or be negatively 
affected by directing PSMF drainage to Hare 
Lake at closure.  

The re-establishment of the natural pre-
mining drainage patterns including conveying 
surface run-off from the PSMF to 
subwatershed 106 would enable current 
potential Indigenous traditional land uses in 
the subwatershed to be restored.  

Indigenous 
Archaeological and 
Cultural Heritage  

There is no appreciable difference between alternatives.  
Based on archaeological surveys on the Project site and information that has been obtained, 
no Indigenous archaeological and cultural heritage features would be affected by drainage 
patterns from the PSMF following reclamation. 

Technical Factors  
 

Complexity of 
design  

There is no appreciable difference between alternatives. 
Both alternatives are technically feasible and can be implemented through the use of standard 
engineering design.  

Complexity of 
construction  

There is no appreciable difference between alternatives. 
Both alternatives are technically feasible and can be implemented through the use of standard 
construction practices.  

Complexity of 
operation  

There is no appreciable difference between alternatives. 
Both alternatives are technically feasible and are assumed to function as intended based on 
the application of standard engineering design construction practices. 

Decommissioning / 
reclamation  

There is no appreciable difference between alternatives. 
Both alternatives are technically feasible and would meet decommission / reclamation 
objectives. 

Cost Factors  Capital cost  There is no appreciable difference between alternatives. 
The capital costs of both alternatives are on the same order of magnitude. 

Operating costs  There is no appreciable difference between alternatives. 
The operating costs of both alternatives are on the same order of magnitude. 
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Table B8: Reclamation of the PSMF Alternative Means Assessment 

Factors Indicator Option 1 - Flow directed to Hare Lake 
(subwatershed 5) 

Option 2 - Flow directed to Stream 6 
(Angler Creek – subwatershed 6) 

Closure costs  There is no appreciable difference between alternatives. 
The closure costs of both alternatives are on the same order of magnitude. 

Preferred Alternative: Option 2 - Flow directed to Stream 6 (Angler Creek – subwatershed 6) 
Rationale: Option 2 - Flow directed to Stream 6 (Angler Creek – subwatershed 6) is the preferred alternative as it restores fisheries 
resource values to subwatershed 106, that can be enhanced through targeted habitat enhancement measures, and also restores land 
and resource uses and Indigenous traditional land uses that are currently practiced. 
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Table B9: PSMF Discharge Location Alternative Means Assessment 

Factors Indicator Option 1 – Discharge to stream 6 (Angler 
Creek) subwatershed 

Option 2 – Discharge to Hare Lake 
(subwatershed 105) 

Biophysical Surface Water 
Quality and 
Quantity 

Angler Creek does not have the assimilative 
capacity to accept discharge during 
operations, both in terms of water quality and 
water quantity. 

Hare Lake has the assimilative capacity to 
accept discharge during operations 

Groundwater 
Quality and 
Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects 
on groundwater quality and quantity would be expected for these alternatives. 

Fisheries 
Resources  

Intermittent discharge of the PSMF to Stream 
6 would result in water quality that did not 
meet water quality objectives for the 
protection of aquatic life. Effluent discharge 
rate would likely cause erosion and physical 
disruption of habitat. 

No effects to Hare Lake, positive or negative, 
are expected on fisheries resources during 
operations. Water quality will meet 
appropriate water quality objectives for the 
protection of aquatic life. No physical 
disruption of fisheries habitat anticipated, 
 

Air Quality  There is no appreciable difference between the alternatives. No difference in potential effects 
on air quality would be expected for these alternatives. 

Acoustic  There is no appreciable difference between the alternatives. No difference in potential effects 
on noise would be expected for these alternatives. 

Vegetation  There is no appreciable difference between the alternatives. No difference in potential effects 
on vegetation would be expected for these alternatives. 

Wildlife  There is no appreciable difference between the alternatives. No difference in potential effects 
on wildlife would be expected for these alternatives. 

Species at Risk  There is no appreciable difference between the alternatives. No difference in potential effects 
on SAR and SAR habitat would be expected for these alternatives. 

Socio-economics Economic Factors  There is no appreciable difference between the alternatives. No difference in potential effects 
on economic factors would be expected for the alternatives. 

Human Health  Surface water-related human health exposure 
pathways may result in exceedances of risk 

Analyses indicate no effects to human health 
based on discharge to Hare Lake. 
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Table B9: PSMF Discharge Location Alternative Means Assessment 

Factors Indicator Option 1 – Discharge to stream 6 (Angler 
Creek) subwatershed 

Option 2 – Discharge to Hare Lake 
(subwatershed 105) 

thresholds for particular constituents as water 
quality would not in all cases meet quality 
objectives for the protection of aquatic life 
and/or drinking water standards. 

Land and 
Resource use  

Known uses of the lower end of Stream 6 
near Lake Superior would be disrupted due to 
water quality effects and physical habitat 
disruption. 

Land and resources uses that may be 
associated with Hare Lake would not 
necessarily benefit or be negatively affected 
by directing PSMF drainage to Hare Lake, 
since no effects on water quality of aquatic 
habitats are predicted.  
 

Archaeology and 
Cultural Heritage  

Based on archaeological surveys on the 
Project site and information that has been 
obtained, no archaeological and cultural 
heritage features would be affected by 
discharging the PSMF of Angler Creek. 

Archaeological surveys of the Project site 
identify sites of archaeological potential along 
the Hare Lake shoreline in locations of low 
shoreline relief. Stage 2 archaeological 
studies will be completed if the discharge 
pipeline falls within these areas of high 
potential. If any archaeological resources are 
documented, the MHSTCI’s Standards and 
Guidelines for Consultant Archaeologists will 
be followed in order to address follow-up 
Stage 3 archaeological assessment and, if 
required, Stage 4 archaeological mitigation. 

Indigenous 
Considerations 

Indigenous 
traditional land use  

Indigenous traditional land and resources 
uses that may be associated with Angler 
Creek would be negatively affected by 
directing PSMF drainage to subwatershed 
106 due to water quality effects and physical 
habitat disruption.  

Indigenous traditional land and resources 
uses that may be associated with Hare Lake 
would not necessarily benefit or be negatively 
affected by directing PSMF drainage to Hare 
Lake.  
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Table B9: PSMF Discharge Location Alternative Means Assessment 

Factors Indicator Option 1 – Discharge to stream 6 (Angler 
Creek) subwatershed 

Option 2 – Discharge to Hare Lake 
(subwatershed 105) 

Indigenous 
Archaeological and 
Cultural Heritage  

Based on archaeological surveys on the 
Project site and information that has been 
obtained, no Indigenous archaeological and 
cultural heritage features would be affected 
by discharging the PSMF of Angler Creek. 

Archaeological surveys of the Project site 
identify sites of archaeological potential along 
the Hare Lake shoreline in locations of low 
shoreline relief. Stage 2 archaeological 
studies will be completed if the discharge 
pipeline falls within these areas of high 
potential. If any archaeological resources are 
documented, the MHSTCI’s Standards and 
Guidelines for Consultant Archaeologists will 
be followed in order to address follow-up 
Stage 3 archaeological assessment and, if 
required, Stage 4 archaeological mitigation. 
Local Indigenous communities will be invited 
to participate in these field programs (i.e., as 
field monitors) and to review and inform the 
assessment of findings resulting from this 
work. 

Technical Factors  
 

Complexity of 
design  

Design to accommodate discharge to Stream 
6 would be more complex as it would 
necessarily involve the need for the design of 
extensive stream stabilization works. 

Discharge design for Hare Lake achievable 
with standard engineering design. 

Complexity of 
construction  

Construction for discharge to Stream 6 would 
be more complex as it would necessarily 
involve the construction of extensive stream 
stabilization works. 

Discharge construction for Hare Lake 
implemented through the use of standard 
construction practices.  

Complexity of 
operation  

Operations, including maintenance, would be 
more complex to maintain the stream in a 
suitable condition to receive discharge. 

Operation of discharge to Hare Lake 
implemented through the use of standard 
practices. 

Decommissioning / 
reclamation  

There is no appreciable difference between alternatives. 
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Table B9: PSMF Discharge Location Alternative Means Assessment 

Factors Indicator Option 1 – Discharge to stream 6 (Angler 
Creek) subwatershed 

Option 2 – Discharge to Hare Lake 
(subwatershed 105) 

Both alternatives are technically feasible and would meet decommission / reclamation 
objectives. 

Cost Factors  Capital cost  There is no appreciable difference between alternatives. 
The capital costs of both alternatives are on the same order of magnitude, assuming a trade-
off between the costs of piping to Hare Lake and the stabilization works that would be required 
for Stream 6. 

Operating costs  Operating costs are assumed to be higher for 
the Stream 6 discharge due to higher 
maintenance costs. 

Operating costs are assumed to be lower for 
the Hare Lake discharge. 

Closure costs  There is no appreciable difference between alternatives. 
The closure costs of both alternatives are on the same order of magnitude. 

Preferred Alternative: Option 2 – Discharge to Hare Lake (subwatershed 105) 
Rationale: Option 2 - is the preferred alternative primarily since no effects to surface water quality and fisheries resources in Hare Lake 
are predicted because Hare Lake has sufficient assimilative capacity to accept the discharge. Subwatershed 106 does not have the 
assimilative capacity to receive the discharge and effects on water quality, aquatic habitats and potentially human health could accrue. 
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Table B10: Siting of Mine Infrastructure (Explosives Technologies) Alternative Means Assessment 

Factors Indicator Option 1 – Bulk emulsion Product Option 2 – SME Technology 
Biophysical Surface Water 

Quality and 
Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects 
on surface water quality and quantity would be expected for any of the explosive technology 
alternatives. 

Groundwater 
Quality and 
Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects 
on groundwater water quality and quantity would be expected for any of the explosive 
technology alternatives. 

Fisheries 
Resources  

There is no appreciable difference between the alternatives. No difference in potential effects 
on fisheries resources would be expected for any of the explosive technology alternatives. 

Air Quality  There is no appreciable difference between the alternatives. No difference in potential effects 
on air quality would be expected for any of the explosive technology alternatives. 

Acoustic  There is no appreciable difference between the alternatives. No difference in potential effects 
on noise would be expected for any of the explosive technology alternatives. 

Vegetation  There is no appreciable difference between the alternatives. No difference in potential effects 
on vegetation would be expected for any of the explosive technology alternatives. 

Wildlife  There is no appreciable difference between the alternatives. No difference in potential effects 
on wildlife would be expected for any of the explosive technology alternatives. 

Species at Risk  There is no appreciable difference between the alternatives. No difference in potential effects 
on SAR and SAR habitat would be expected for any of the explosive technology alternatives. 

Socio-economics Economic Factors  There is no appreciable difference between the alternatives. No difference in potential effects 
on economic factors would be expected for any of the explosive technology alternatives. 

Human Health  There is no appreciable difference between the alternatives. No difference in potential effects 
on human health would be expected for any of the explosive technology alternatives. 

Land and 
Resource use  

There is no appreciable difference between the alternatives. No difference in potential effects 
on land and resource use would be expected for any of the explosive technology alternatives. 

Archaeology and 
Cultural Heritage  

There is no appreciable difference between the alternatives. No difference in potential effects 
on archaeology and cultural heritage features would be expected for any of the explosive 
technology alternatives. 
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Table B10: Siting of Mine Infrastructure (Explosives Technologies) Alternative Means Assessment 

Factors Indicator Option 1 – Bulk emulsion Product Option 2 – SME Technology 
Indigenous 
Considerations 

Indigenous 
traditional land use  

There is no appreciable difference between the alternatives. No difference in potential effects 
on Indigenous traditional land use would be expected for any of the explosive technology 
alternatives. 

Indigenous 
Archaeological and 
Cultural Heritage  

There is no appreciable difference between the alternatives. No difference in potential effects 
on Indigenous archaeology and cultural heritage features would be expected for any of the 
explosive technology alternatives. 

Technical Factors  
 

Complexity of 
design  

There is no appreciable difference between alternatives. 
Both alternatives are technically feasible and can be implemented through the use of 
standard engineering design.  

Complexity of 
construction  

There is no appreciable difference between alternatives. 
Both alternatives are technically feasible and can be implemented through the use of 
standard construction practices.  

Complexity of 
operation  

Use of bulk emulsion product during 
operations is more complex as a 
conventional manufacturing facility must be 
maintained and explosives delivered to blast 
site as needed. In this alternative, finished 
product must be stored at the manufacturing 
facility which increases the risk of accidental 
detonations. 

SME technology eliminates the need for a 
conventional emulsion manufacturing facility 
through the use of specially designed bulk 
delivery vehicles, which provide mobile 
emulsion manufacturing capability. This 
allows the emulsion to be manufactured in 
the pits (on the bench) and delivered directly 
to the blastholes, eliminating the need to 
store finished product at the facility. This 
allows the SME facility (where raw materials 
will be handled) to be located closer to mine 
infrastructure than a conventional emulsion 
manufacturing facility. 

Decommissioning / 
reclamation  

There is no appreciable difference between alternatives. 
Both alternatives are technically feasible and would meet decommission / reclamation 
objectives. 
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Table B10: Siting of Mine Infrastructure (Explosives Technologies) Alternative Means Assessment 

Factors Indicator Option 1 – Bulk emulsion Product Option 2 – SME Technology 
Cost Factors  Capital cost  There is no appreciable difference between alternatives in terms of capital costs. 

Operating costs  There is no appreciable difference between alternatives in terms of operating costs. 

Closure costs  There is no appreciable difference between alternatives in terms of closure costs. 

Preferred Alternative: Option 2 – SME Technology 
Rationale: Though both explosive types will be used over life-of-mine, Option 2 – SME Technology is preferred for operations for 
technical considerations. As described, use of SME the emulsion to be manufactured in the pits (on the bench) and delivered directly to 
the blastholes, eliminating the need to store finished product at the facility. Use of SME technology is viewed as a safer alternative to 
bulk emulsion products. 
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Table B11: Siting of Mine Infrastructure (On-site Aggregate Production) Alternative Means Assessment 

Factors Indicator Option 1 – West location (EIS 2012) Option 2 – East location (EIS Addendum) 
Biophysical Surface Water 

Quality and 
Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects 
on surface water quality and quantity would be expected for these alternatives. Both 
alternative locations will have surface water directed to the Site water management system, 
as required. 

Groundwater 
Quality and 
Quantity 

There is no appreciable difference between the alternatives. No difference in potential effects 
on groundwater quality and quantity would be expected for these alternatives. 

Fisheries 
Resources  

There is no appreciable difference between the alternatives. No difference in potential effects 
on fisheries resources would be expected for either aggregate plant location. 

Air Quality  Though strategies for mitigation can be 
applied to reduce dust, locating the 
aggregate pit on flatter and higher ground 
increases the potential for air borne particle 
transmission and nuisance sensory 
disturbance. 

Locating the aggregate plant within a 
depression provides natural dust and air 
quality mitigation as it is harder for air 
particles to leave the area. 

Acoustic  Though strategies for mitigation can be 
applied to reduce noise, locating the 
aggregate pit on flatter and higher ground 
increases the potential for nuisance sensory 
disturbance. 

Locating the aggregate plant within a 
depression provides natural noise attenuation 
mitigation as it is harder for sound leave the 
area thus reducing nuisance sensory 
disturbance. 

Vegetation  There is no appreciable difference between the alternatives. No difference in potential effects 
on vegetation would be expected for either aggregate plant location. 

Wildlife  There is no appreciable difference between the alternatives. No difference in potential effects 
on wildlife would be expected for either aggregate plant location. 

Species at Risk  There is no appreciable difference between the alternatives. No difference in potential effects 
on SAR would be expected for either aggregate plant location. 

Socio-economics Economic Factors  There is no appreciable difference between the alternatives. No difference in potential effects 
on economic factors would be expected for either aggregate plant location. 
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Table B11: Siting of Mine Infrastructure (On-site Aggregate Production) Alternative Means Assessment 

Factors Indicator Option 1 – West location (EIS 2012) Option 2 – East location (EIS Addendum) 
Human Health  There is no appreciable difference between the alternatives. No difference in potential effects 

on human health would be expected for either aggregate plant location. 

Land and 
Resource use  

There is no appreciable difference between the alternatives. No difference in potential effects 
on land and resource use would be expected for either aggregate plant location. 

Archaeology and 
Cultural Heritage  

There is no appreciable difference between the alternatives. No difference in potential effects 
on archaeology and cultural heritage features would be expected for either aggregate plant 
location. 

Indigenous 
Considerations 

Indigenous 
traditional land use  

There is no appreciable difference between the alternatives. No difference in potential effects 
on Indigenous traditional land use would be expected for either aggregate plant location. 

Indigenous 
Archaeological and 
Cultural Heritage  

There is no appreciable difference between the alternatives. No difference in potential effects 
on Indigenous archaeology and cultural heritage features would be expected for either 
aggregate plant location.  

Technical Factors  
 

Complexity of 
design  

There is no appreciable difference between alternatives. 
Both alternatives are technically feasible and can be implemented through the use of 
standard engineering design.  

Complexity of 
construction  

There is no appreciable difference between alternatives. 
Both alternatives are technically feasible and can be implemented through the use of 
standard construction practices.  

Complexity of 
operation  

There is no appreciable difference between alternatives. 
The operating costs of both alternatives are on the same order of magnitude. 

Decommissioning / 
reclamation  

There is no appreciable difference between alternatives. 
Both alternatives are technically feasible and would meet decommission / reclamation 
objectives. 

Cost Factors  Capital cost  There is no appreciable difference between alternatives. 
The capital costs of both alternatives are on the same order of magnitude. 

Operating costs  There is no appreciable difference between alternatives. 
The operating costs of both alternatives are on the same order of magnitude. 
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Table B11: Siting of Mine Infrastructure (On-site Aggregate Production) Alternative Means Assessment 

Factors Indicator Option 1 – West location (EIS 2012) Option 2 – East location (EIS Addendum) 
Closure costs  There is no appreciable difference between alternatives. 

The closure costs of both alternatives are on the same order of magnitude. 

Preferred Alternative: Option 2 – East location (EIS Addendum) 
Rationale: Option 2 is the preferred alternative as it provides natural mitigation and isolation of the aggregate plant further improving the 
effectiveness of mitigation measures to reduce nuisance sensory disturbance. 
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Table B12: Siting of Mine Infrastructure (MRSA footprint) Alternative Means Assessment 

Factors Indicator Option 1 – Longer footprint (EIS 2012) Option 2 – Reduced footprint (EIS 
Addendum) 

Biophysical Surface Water 
Quality and 
Quantity 

A larger footprint imparts increased risk to 
surface water quality and quantity and is not 
preferred. The original MRSA footprint 
overlayed six subwatersheds (102, 103, 107, 
108, 117, and un-named subwatershed 
draining directly to Pic River). 

A smaller footprint imparts less risk to surface 
water quality and quantity and is preferred. 
The reduced MRSA footprint overlays two 
subwatersheds (102, 103). 

Groundwater 
Quality and 
Quantity 

A larger footprint imparts increased risk to 
groundwater quality and quantity and is not 
preferred. The original MRSA footprint 
overlayed six subwatersheds (102, 103, 107, 
108, 117, and un-named subwatershed 
draining directly to Pic River). 

A smaller footprint imparts less risk to 
groundwater quality and quantity and is 
preferred. The reduced MRSA footprint 
overlays two subwatersheds (102, 103). 

Fisheries 
Resources  

A larger footprint imparts increased risk to 
fisheries resources and is not preferred. The 
original MRSA footprint overlayed six 
subwatersheds (102,103, 107, 108, 117, and 
un-named subwatershed draining directly to 
Pic River). 

A smaller footprint imparts less risk to 
groundwater quality and quantity and is 
preferred. The reduced MRSA footprint 
overlays two subwatersheds (102, 103). 

Air Quality  A larger footprint imparts increased risk of 
fugitive air emissions with greater exposed 
areas of mine rock surface. 

A smaller footprint imparts less risk of fugitive 
air emissions with lesser exposed areas of 
mine rock surface. 

Acoustic  There is no appreciable difference between the alternatives. No difference in potential effects 
on noise would be expected for the alternatives. 

Vegetation  A larger footprint imparts increased impacts 
to vegetation. 

A smaller footprint imparts less impacts to 
vegetation and is preferred. 

Wildlife  A larger footprint imparts increased impacts 
to wildlife and wildlife habitat. 

A smaller footprint imparts less impacts to 
wildlife and wildlife habitat and is preferred. 

Species at Risk  A larger footprint imparts increased impacts 
to SAR and SAR habitat. 

A smaller footprint imparts less impacts to 
SAR and SAR habitat and is preferred. 
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Table B12: Siting of Mine Infrastructure (MRSA footprint) Alternative Means Assessment 

Factors Indicator Option 1 – Longer footprint (EIS 2012) Option 2 – Reduced footprint (EIS 
Addendum) 

Socio-economics Economic Factors  There is no appreciable difference between the alternatives. No difference in potential effects 
on economic factors would be expected for the alternatives. 

Human Health  There is no appreciable difference between the alternatives. No difference in potential effects 
on human health would be expected for the alternatives. 

Land and 
Resource use  

A larger footprint imparts increased impacts 
to available land for land and resources uses. 

A smaller footprint imparts less impacts to 
available land for land and resource uses. 

Archaeology and 
Cultural Heritage  

There is no appreciable difference between alternatives.  
Based on archaeological surveys on the Project site and information that has been obtained, 
no Indigenous archaeological and cultural heritage features would be affected by the 
development of the footprint of the MRSA, nor by how the MRSA is reclaimed. 

Indigenous 
Considerations 

Indigenous 
traditional land use  

Option 1 has a longer footprint, which locates 
the MRSA within six subwatersheds that 
drain into the Pic River (102, 103, 107, 108, 
117, and un-named subwatershed). This 
footprint resulted in an MRSA occupying 
approximately 182 ha of these 
subwatersheds that may be used for 
traditional land use. The Pic River is 
considered an important natural feature by 
local indigenous groups, in particular BN, 
who expressed these sentiments directly to 
GenPGM. A longer footprint along the Pic 
River corridor increased potential Project-
related effects.   

Option 2 reduces the length of the MRSA 
footprint, which removes the SSA from 
subwatersheds 103, 107, 108, 117, and un-
named subwatershed draining directly to Pic 
River. Given the importance of the Pic River 
to local indigenous groups, a reduced 
footprint is preferred from an indigenous 
traditional land use perspective, as it reduces 
the footprint of the Project and effected lands 
that drain into the Pic River. 

Indigenous 
Archaeological and 
Cultural Heritage  

There is no appreciable difference between the alternatives. No difference in potential effects 
on Indigenous archaeology and cultural heritage features would be expected for any MRSA 
footprints. 

Technical Factors  Complexity of 
design  

There is no appreciable difference between alternatives. 
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Table B12: Siting of Mine Infrastructure (MRSA footprint) Alternative Means Assessment 

Factors Indicator Option 1 – Longer footprint (EIS 2012) Option 2 – Reduced footprint (EIS 
Addendum) 

 Both alternatives are technically feasible and can be implemented through the use of 
standard engineering design.  

Complexity of 
construction  

There is no appreciable difference between alternatives. 
A smaller footprint lessens construction complexity somewhat, but both alternatives are 
technically feasible and can be implemented through the use of standard construction 
practices.  

Complexity of 
operation  

There is no appreciable difference between alternatives. 
A smaller footprint lessens operations complexity somewhat, but both alternatives are 
technically feasible and are assumed to function as intended based on the application of 
standard engineering design construction practices. 

Decommissioning / 
reclamation  

There is no appreciable difference between alternatives. 
A smaller footprint lessens decommissioning / reclamation complexity somewhat, but both 
alternatives are technically feasible and would meet decommission / reclamation objectives. 

Cost Factors  Capital cost  There is no appreciable difference between alternatives. 
The capital costs of both alternatives are on the same order of magnitude. 

Operating costs  There is no appreciable difference between alternatives. 
A smaller footprint does impart reduced operational costs, but the operating costs of both 
alternatives are on the same order of magnitude. 

Closure costs  There is no appreciable difference between alternatives. 
A smaller footprint does impart lower closure costs on a unit cost basis, but the closure costs 
of both alternatives are on the same order of magnitude. 

Preferred Alternative: Option 2 – Reduced footprint (EIS Addendum) 
Rationale: Option 2 is the preferred alternative as it reduces the number of affected subwatersheds by reducing the length of area of the 
Pic River that would be potentially by the development of the MRSA. 

Figure B3 identifies the alternative MRSA footprints considered in the assessment of alternatives.  
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