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IR1-3 Ore Processing 

References:  

EIS Main Report, Section 1.4.3.4.2 (CIAR# 224) 
EIS Addendum (2021), Section 1.5.4, Section 1.5.4.4, Section 1.5.4.6 and Section 6.3.2.6 (CIAR# 727) 
Supporting Information Document #10 - Traffic Impact Study (CIAR# 227) 
Supporting Information Document #31 - Technical Report on the Updated Feasibility Study (CIAR# 227) 
Transportation Updated Baseline Report, Section 6.0 (CIAR# 722) 
Air Quality Updated Baseline Report, Section 1.2 (CIAR# 722) 
Feasibility Study (2021), Section 17.2 (CIAR# 741) 

Contributing Information Requests:  

Information Request 4.2.3 - Analysis of Alternative Means (CIAR# 456) 
Information Request 5.1 - Assessment of Alternatives (CIAR# 441) 

Rationale:  

Section 1.4.3.3.2 of the EIS 2012 states that iron ore concentrate may be produced based on market 
feasibility. In response to information request (IR) 4.2.3 - Analysis of Alternative Means and IR 5.1 - 
Assessment of Alternatives, the proponent indicates that iron ore concentrate is no longer being 
considered for production at the mine. 

In Section 1.5.4.3 of the EIS Addendum (2021), GenPGM states that in addition to producing the 
Platinum Groups Metal (PGM)-copper concentrate, low intensity magnetic separation is being considered 
on the Type 1 tailings to produce a magnetite and-vanadium concentrate, as well as on the PGM-copper 
concentrate to produce a low copper, high iron-nickel concentrate. The production of these concentrates 
will be dependent on the results of future concentrate market studies. 

The introduction of the magnetic separator(s) may have implications for the environmental effects 
assessment considering the large increase of concentrate that could be produced and transported from 
the site daily. Incorporating the magnetic separator(s) could have implications on: 

• Process solids (tailings) composition and volume; 

• Water quality predictions; 

• Concentrate handling and storage; and 

• Concentrate transport and associated effects (accidents/malfunctions) 

The process solids management strategy proposes to cover Type 2 process solids (and some Type 2 
mine rock) with Type 1 process solids to prevent the onset of acid generating conditions during 
operations and mine closure (CIAR# 727). Producing additional concentrate and removing it from the 
waste stream would have an effect on the relative amounts of process solids available to implement this 
strategy. This in turn could have an effect on tailings water chemistry and quality. 
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A Concentrate Storage Building would be constructed in the Process Plant Area to store concentrate in 
the event that there is a short-term interruption of transport off-site. The capacity of the Storage Building 
is 5000 tonnes however, the amount of time it would take the Storage Building to reach its capacity is not 
clear. Storage may become more of an issue if additional concentrate(s) are produced and the Storage 
Building reaches its storage capacity sooner. 

Further, an estimated 30 additional truckloads of concentrate may leave the site daily depending on the 
market conditions for magnetite or low copper, high iron concentrates (CIAR# 727). Section 6.3.2.5 of the 
EIS 2012 concludes that the probability of a concentrate haul incident is low using a scenario where eight 
(8) truckloads are moved per day (CIAR# 224), and the EIS Addendum supports these conclusions. The 
EIS Addendum does not specify if this assessment is the same if truck volume increases significantly. 

The potential addition of magnetic separation process(s) to generate a magnetite and vanadium 
concentrate and low copper, high iron-nickel concentrate is a key design feature of the Project. Given that 
multiple processes are being considered for the Project, an assessment of the potential environmental 
effects is warranted. Overall, it is unclear from the information on the record how adding the additional 
magnetic separator(s) would affect the effects assessment for the Project. 

The EIS 2012, IRs, EIS Addendum as well as the Feasibility Study (2021) all refer to the production of 
concentrate from ore processing. There appear to be plans to produce one primary concentrate, with the 
possibility of adding in magnetic separation circuits to recover a low copper, high nickel/iron concentrate 
from the primary concentrate, as well as recover a magnetite concentrate from the tailings feed. The 
magnetic separation circuits are absent from the process flow diagram presented with the Feasibility 
Study. Additionally, GenPGM intermittently mentions the recovery of vanadium with the magnetite 
concentrate and an iron sulfide or magnetic pyrrhotite concentrate. The terminology through the 
documents is not consistent and the actual mineral processes proposed do not appear consistent. 

Information Request: 

a) Discuss how the potential environmental effects of the proposed Project would change and identify 
any additional mitigation measures that would be required if additional magnetic separation 
process(s) are added to project operations, including: 

• Process solids (tailings) composition, volume, handling and storage capacity 

• Water quality predictions 

• The risk of haul incidents during concentrate transport off-site 

b) Using consistent terminology, clearly describe what metals are being targeted for recovery and what 
concentrates will be produced during processing for the proposed Project. Provide a process flow 
chart for the proposed Project that includes all concentrates that the Proponent is considering 
producing. 
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GenPGM Response: 

a) Discuss how the potential environmental effects of the proposed Project would 
change and identify any additional mitigation measures that would be required if 
additional magnetic separation process(s) are added to project operations, 
including: 

• Process solids (tailings) composition, volume, handling and storage capacity 

• Water quality predictions 

• The risk of haul incidents during concentrate transport off-site 

The Marathon Palladium Project, as described in the EIS Addendum (Volume 1) and Feasibility Study 
(2021), applies conventional grinding and flotation processes that will produce a marketable Cu-PGM 
concentrate as a finished product (please refer to the simplified process flow chart shown below as 
Figure 1). 
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The process solids management strategy, outlined in the EIS Addendum (Volume 2), Section 6.3.2.6 
(CIAR #727), involves the production of a low sulfide non-potentially acid generating (non-PAG) rougher 
flotation process solids (Type 1) and a potentially acid generating (PAG) first cleaner scavenger process 
solids (Type 2) for impoundment within the Process Solids Management Facility (PSMF), which is referred 
to as the Tailing Storage Facility (TSF) in the Feasibility Study (2021). The proportion of products relative 
to process facility feed tonnage suggests a nominal 1% by weight as Cu-PGM concentrate, approximately 
15% as Type 2 PAG process solids, and the remaining 84% as Type 1 non-PAG process solids. 

In conjunction with basic engineering principles and the Project Feasibility Study (2021), additional 
value-adding alternatives were evaluated. Among the alternatives considered were (i) the implementation 
of low intensity magnetic separation (LIMS) for the potential of by-product magnetite/vanadium production 
from rougher flotation process solids, and (ii) the magnetic separation of pyrrhotite/pentlandite from 
Cu-PGM concentrate to improve marketability. Described in the text that follows, neither concept was 
determined as financially compelling (i.e., not considered to be economically feasible) at this point in time 
and, as such, are not expected to be carried forward into detailed engineering. Nonetheless, the magnetic 
separation processes are addressed and remain part of the environmental assessment in the event that 
the economics of those options become more favourable in the near future. This conservative approach is 
taken to provide flexibility during detailed design should the economics of either concept become viable in 
the future. In any case, as described below, the metallurgical process and products that require 
management with or without the magnetic separation do not pose a greater risk to the environment or to 
people.  

If magnetic separation becomes feasible, there would be no measurable change to the predicted 
environmental effects associated with the process solids (composition, volume, handling and storage 
capacity), water quality predictions, or risks of haul incidents during concentrate transport off-site. Details 
and specifics are as follows:  

• Process solids (tailings) composition, volume, handling and storage capacity 

(i) Magnetic Separation applied to Rougher Flotation Process Solids: 

A processing alternative considered magnetic separation, a physical extraction process, to produce 
a magnetite (Fe3O4) concentrate which contains vanadium, a potentially economic product. 
Included within the development program, and described in previous submissions, the concept was 
evaluated in benchscale testing and, while effective, was confirmed as unattractive from a 
commercial perspective due to prevailing, relatively low metal prices for vanadium, and the 
marketability of a low-grade magnetite concentrate. 

Magnetite is commonly referred to as an iron ore concentrate, but was not the intention or primary 
objective of the magnetic separation effort which targeted vanadium as the potentially economic 
by-product. 

Magnetite, an iron oxide mineral, is chemically stable with a very low solubility in water. The process 
solids that were subjected to chemical characterization and testing included the vanadium-bearing 
magnetite and, therefore, the presence of the magnetite is accounted for in the chemical source 
terms and water quality predictions associated with the PSMF.  

The EIS assessment of the process solids, as submitted, did not consider the use of magnetic 
separation to recover magnetite or vanadium and, as such, the mass balances, composition, and 
characteristics associated with the process solids as stated are consistent with the vanadium-



Marathon Palladium Project (CIAR File No. 54755) Prepared on May 17, 2021 
Generation PGM Response to the Joint Review Panel’s  
Request for Information #1 Received May 5, 2021 

 5 of 7 

bearing magnetite remaining in the process solids. Implementation of magnetic separation, a 
physical process, would not generate new waste streams but would result in a reduction in process 
solids volumes to the PSMF, a reduction in iron and vanadium mass loadings to the PSMF, and 
generation of a new concentrate stream.  

If, at any point in the future, the demand and price for either vanadium or magnetite were to increase 
significantly, then the optionality of magnetite and vanadium as by-products could be re-evaluated 
through detailed design and would involve simple magnetic separation. As stated earlier, this 
involves only the physio-magnetic removal of the magnetite with no other changes that could affect 
the quality of the process solids or process water. 

(ii) Magnetic Separation applied to Cu-PGM Concentrate: 

The flotation process applied for the Marathon Palladium project is effective in recovering 
mineralization that contains the metals of interest including copper, palladium, platinum, gold, silver 
and rhodium.  

The concentration of sulfides to a Cu-PGM concentrate includes chalcopyrite (CuFeS2), as well as 
pyrrhotite, a somewhat magnetic iron sulfide, (Fe7S8) which, although an impurity, is also of value 
since, for this deposit, it can contain palladium. The presence of pyrrhotite does improve overall 
palladium recovery, but also tends to slightly decrease the relative weight percentage of copper in 
the Cu-PGM concentrate. 

A processing alternative considered magnetic separation to produce two (2) saleable concentrates 
in the form of (i) a higher-grade Cu-PGM concentrate with pyrrhotite removed, and (ii) a pyrrhotite 
concentrate that was low in copper content with recoverable PGM values. Included within the 
development program, and as described in previous submissions, the concept was evaluated in 
benchscale testing and, while effective, was confirmed as unattractive from a commercial 
perspective since the single combined Cu-PGM concentrate was confirmed as marketable with no 
further processing at site required.  

If, at any point in the future, the requirements from third-party processors (smelters) of copper or 
palladium concentrate become more restrictive or the economics become more favourable, then 
the optionality of magnetic separation of the Cu-PGM concentrate may be reconsidered. 
Implementation would involve simple magnetic separation, a physical extraction process, on the 
concentrate stream only with no effect on the overall mass balance since both concentrates, 
representing the same combined tonnage as the single concentrate containing pyrrhotite, would 
be shipped off-site for further processing. No process water or process solids are involved or 
produced when creating two saleable concentrate products by magnetic separation.  

• Water quality predictions 

Magnetite and vanadium are chemically stable in their respective natural forms and do not influence 
the environmental nature or characterization of process solids or associated water quality.  

The EIS assessment of the process solids and process water, as submitted, did not consider the 
use of magnetic separation to recover magnetite or vanadium and, as such, the mass balances 
and aspects associated with process solids impoundment are correct as stated. All testing, 
including chemical characteristics of the solids and leaching rates as assessed in humidity cell 
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testing, was completed on process solids that contained the vanadium-bearing magnetite and, 
therefore, all water quality predictions include the effects of the magnetite present in the solids. 

If at any point in the future, the demand and price for either vanadium or magnetite were to increase 
significantly, then the optionality of magnetite and vanadium as by-products could be re-evaluated 
and would involve simple magnetic separation. Because magnetite is not chemically reactive, the 
removal of the magnetite would not be expected to materially change the chemical characteristics 
of the process solids or the leaching characteristics that represent inputs to the water quality model 
predictions. 

• Risk of haul incidents during concentrate transport off-site 

A single Cu-PGM concentrate with payable metals including copper, palladium, platinum, gold, 
silver and rhodium will be produced as outlined in the EIS. At a nominal 1% mass relative to process 
feed tonnage of 25,000 tonnes per day (tpd), approximately 250 tonnes per day of concentrate 
would be produced, the equivalent of ten (10) transport trucks per day from site to a nearby rail 
load-out facility. 

The EIS Addendum (2021) considered concentrate transport traffic of up to 30 trucks per day, 
which could occur if winter weather, or heavy fog, constrains the movement of concentrate from 
site to the rail side load out facility for short periods of time, or if increased mineral content in mined 
ore were to influence daily concentrate transport requirements. 

If magnetic separation becomes economically viable in the future, the saleable by-products from 
separation on tails or concentrate streams would produce additional concentrate that would result 
in an increased number of truck trips per day to transport the concentrate to market. The 
corresponding additional truckloads of concentrate that may leave the site on a daily basis were 
accounted for in the accidents and malfunctions scenarios, through the consideration of up to 50 
trucks per day (10 for Cu-PGM concentrate plus an additional 40 for other possible concentrates) 
being conservatively accounted for in the accidents and malfunctions scenarios assessed in the 
material provided. The risk of haul incidents during concentrate transport off-site are explained in 
Section 6.3.2.5 Concentrate Haul Incident and 6.3.2.6 Concentrate Load Out Incident of the original 
EIS (2012).  

Further, the Traffic Impact Study (2012) assessed the level of service for travel corridors for up to 
50 trucks per day of final concentrate product from the Project as well as passenger vehicles on 
various travel routes in both directions. The assessment found existing sight distances at the 
Highway 17 and Camp 19 intersection met the Desirable Decision Sight Distances detailed in the 
Geometric Design Standard for Ontario Highways Manual and would operate at an acceptable 
Level of Service for both the construction and operation phases of the Project. GenPGM is also 
committed to reducing risk associated with traffic through the following: 

• Retain appropriately licensed or trained operators both for long distance transport of 
concentrate and for on-site haul trucks 

• Post and monitor speed limits along the site access road and roads within the site 

• Bussing of employees and shift changes in consultation with the Town of Marathon 
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• Scheduling concentrate delivery to the rail load-out facility (if this option is used) in 
consultation with the Town of Marathon 

• Scheduling shift changes and truck movements to avoid peak traffic hours and school 
bus pick-up and drop-off times 

• Regular communications with the Town of Marathon, MTO, and OPP representatives to 
monitor and mitigate traffic effects 

•  Implementing a Traffic Management Plan, which will include encouraging car-pooling 
and providing bus transport to and from the Project site and requiring all Project drivers 
and employees to observe speed limits and take safety precautions. 

b) Using consistent terminology, clearly describe what metals are being targeted for 
recovery and what concentrates will be produced during processing for the 
proposed Project. Provide a process flow chart for the proposed Project that 
includes all concentrates that the Proponent is considering producing. 

The Marathon Palladium Project, as described in the EIS Addendum and Feasibility Study (2021), 
applies conventional grinding and flotation processes which will produce a marketable Cu-PGM 
concentrate as a finished product (please refer to the simplified process flow chart provided as  
Figure 1). 

A single Cu-PGM concentrate will be produced during processing for the proposed Project with payable 
metals being targeted for recovery including copper, palladium, platinum, gold, silver and rhodium will 
be produced as outlined in the original EIS (2012) and the EIS Addendum (2021).  
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