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Figure 18.16  
Marathon PGM-Cu Project Site Showing Principal Facilities, Streams and Waterbodies 
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Vegetation 
 
The Marathon PGM property lies within the Big Pic Forest Management Area and is located 
within the Abitibi Plains ecoregion which borders the southern boundary of the James Bay 
Lowland ecoregion and extends from the western edge of the northern clay belt in Ontario to 
east of the Nottaway River and Lac du Goéland in western Quebec.  The typical forest 
habitat is described as mixed forest characterized by stands of white spruce (Picea glauca), 
balsam fir (Albies balsamea), white birch (Batula papyrifera) and trembling aspen (Populus 
temuloides).  Drier sites may have pure stands of jack pine (Pinus banksiana) or mixed jack 
pine, white birch and trembling aspen.  Wet sites are characterized by black spruce (Picea 
mariana) and balsam fir with underlying moss and lichen.  
 
Golder’s observations during the terrestrial field program (August 29-31, 2007) indicate that 
the habitat within the project area is similar to that described by Environment Canada for the 
Abitibi Plains region, as above.  Mixed forest habitat was dominated by white birch, white 
spruce, black spruce and balsam fir, with occasional barren knobs of bedrock. 
 
Wildlife 
 
Incidental observations by Golder were recorded throughout the property of red squirrel 
(Sciurus vulgaris), black bear (Ursus americanus), moose (Alces alces), grouse (Falcipennis 
sp.) and beaver (Castor canadensis).  Various bird species were similarly recorded with the 
white-throated sparrow (Zonotrichia albicollis), cedar waxwing (Bombycilla cedrorum) and 
black-capped chickadee (Poecile atricapilla) being the most common. 
 
Based on information available for the Big Pic Forest Management Area, there is potential 
for Bald Eagle (Hakiaeetus leucocephalus), Great Grey Owl (Strix nebulosa) and Woodland 
Caribou (Rangifer tarandus) to occur within the area. 
 
Characteristic wildlife of the region includes moose, black bear, lynx (Lynx Canadensis), 
snowshoe hare (Lepus americanus), caribou, wolf (Canis lupus) and coyote (Canis latrans).   
 
Golder concluded that there was potential for three federally-listed and 22 provincially-listed 
species to occur in the project area. 
 
Natural Resource Values data provided by MNR to Golder indicated that there are no know 
sites of occurrence of, and/or high value habitat for species of flora listed as threatened or 
endangered and no known site of occurrence of flora identified as species of special concern 
within the Big Pic Forest Management Area. 
 
An aerial raptor and stick nest survey was carried out in view of the MNR Peregrine Falcon 
Habitat Management Guidelines which stipulate that a nest management plan must be 
developed for an area within a 3-km radius of any site used for nesting. 
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The streams and waterbodies identified in Figure 18.16 were sampled regularly by Golder to 
assess water quality and fish habitat features.  This survey included approximately 18 km of 
the Pic River, from approximately one kilometre upstream of the Marathon PGM property to 
the Highway 17 bridge.  
 
18.5.2 Conclusions from Baseline Study 
 
Results from the vegetation survey indicate that the site consists of a low diversity of 
terrestrial vegetation communities.  No significant plant species were identified in 2007 that 
would trigger additional, more intensive evaluations   
 
A review of existing background data has indicated the potential for three federally-listed and 
22 provincially-listed species at risk. 
 
According to terrestrial values information provided by the MNR, woodland caribou are 
known to inhabit areas surrounding the Marathon PGM property.  Although the Marathon 
PGM property cannot be said to provide optimal habitat conditions for caribou, areas such as 
low-lying fen (gullies between steep bedrock topography) and bedrock knob topography that 
supports lichen (e.g., ecosite ES3) may provide suitable habitat. 
 
The identification of white-washed cliff faces during field investigations in 2007 suggested 
the potential for peregrine falcon nesting on the Marathon PGM property and near the larger 
water bodies adjacent to it.  The aerial survey of these locations and along poplar stands 
adjacent to the Marathon PGM property identified one nest located on Bamoo’s Lake and a 
small nest on the eastern shore of the Pic River.  Both of these nests are likely occupied by 
ravens.  
 
The proposed project is located in the headwater areas of a number of small catchments 
which flow in virtually every direction.  The lakes located on the Marathon PGM property 
are small and most have surface areas of less than 2 ha.  These water bodies are significantly 
affected by surface water run-off and beaver activity.  In general, they are very shallow, 
slightly acidic and have low conductivity.  Winter oxygen profiling has shown that many of 
the small lakes and ponds freeze directly to the bottom or suffer low dissolved oxygen levels 
in the winter.  Ten of the 20 lakes assessed in 2006 and 2007 do not support fish populations.  
Some lakes likely only support fish seasonally, due to low winter oxygen levels. 
The Pic River contains a diverse fish community and has been officially designated as cold 
water by the MNR as it supports both rainbow trout and coho salmon.  Juvenile lake sturgeon 
were captured in the river sections adjacent to the Marathon PGM property.  Lake sturgeon 
spawning activity has been documented in inflowing tributaries of the Pic River located 
significant distances from the property.  No suitable spawning habitat for lake sturgeon or 
any other fish species was identified in the 18 km of habitat assessed in 2007. 
 
The project will likely result in the harmful alteration, disruption or destruction (HADD) of 
fish habitat as defined in Section 35.2 of the Fisheries Act.  Several lakes, small ponds and 
sections of watercourses will be permanently lost in Stream Catchments 1, 2, 3, 5 and 6.  
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These HADDs will require authorization under the Act.  Future assessment in potentially 
affected areas is recommended in order to accurately quantify losses in terms of areas and 
stream lengths as well as the productivity and value of habitat that will be compromised.  
Options for compensating for habitat loss should also be investigated. 
 
It is anticipated that the project will be subject to a comprehensive study under the Canadian 
Environmental Assessment Act (CEA Act).  The comprehensive study track will require that 
all potential direct and indirect effects of the project on the environment are fully understood 
and evaluated.  Additional aquatic and terrestrial environmental studies may be required as 
part of the EA. 
 
18.5.3 Environmental Assessment and Permitting 
 
It is noted in that both federal and provincial authorizations will be required as the project is 
developed. 
 
As noted in Section 5(1) of the CEA Act, an Environmental Assessment (EA) of a project is 
required before a federal authority issues a permit or licence, grants an approval or takes any 
other action for the purpose of enabling the project to be carried out in whole or in part.  It is 
Marathon PGM’s understanding that under the CEA Act, the project will be subject to a 
Comprehensive Study pursuant to paragraphs 16(a), 16(b) of the Comprehensive Study List 
Regulations which read: 
 

16. The proposed construction, decommissioning or abandonment of: 

(a)  a metal mine other than a gold mine, with an ore production capacity of 3,000 t/d 
or more; 

(b)  a metal mine, other than a gold mine with an ore input capacity of 4,000 t/d or 
more. 

Golder prepared a report titled Draft Report on Marathon Platinum Group Metals – Copper 
(PGM-Cu) Mining Project, Project Description, dated November, 2007.  The Project 
Description is intended to provide the CEAA and other agencies with the information 
necessary to determine the EA requirements for the proposed project.   
 
Based upon Golder’s understanding of the project at the time of writing its report, Marathon 
PGM anticipates the following approvals and authorizations will likely be required for the 
project: 
 

• Issuance of authorizations by the DFO pursuant to Section 35(2) of the Fisheries Act 
for the harmful alteration or destruction of fish habitat. 

• Issuance of a permit or licence by Natural Resources Canada for an explosives 
factory and magazine under paragraph 7(1)(a) of the Explosives Act. 
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• Consent of the Director of Operations of the Canadian Transportation Agency for the 
construction of a storage facility with a capacity of more than 200 tons, under section 
6 (1) of the ammonium nitrate storage facilities regulations under the Canada 
Transportation Act.  

There are no other federal environmental assessment triggers since no federal funding will be 
used in the project and the project does not take place on federal crown lands. 
 
Marathon PGM believes that the project will likely trigger the Ontario Environmental 
Assessment Act (EAA); specifically the Ontario Electricity Regulation under the EAA.  As 
such, the project will be subject to the Class EA for Minor Transmission Facilities. 
 
If it is determined that both federal and provincial EAs are required, then Marathon PGM 
would prefer that a harmonized EA process be developed and followed to meet the 
requirements of both CEA Act and Ontario EAA.  
 
Approvals and permits will likely be required for the project for air and water quality, water 
management, site preparation and construction activities.  These approvals are regulated 
under Ontario’s Environmental Protection Act, the Ontario Water Resources Act, the Lakes 
and River Improvement Act, the Public Lands Act, the Fish and Wildlife Conservation Act, 
the Crown Forest Sustainability Act, the Aggregate Resources Act, the Ontario Heritage Act, 
the Public Transportation and Highway Improvement Act and the Mining Act.  Appropriate 
provincial approvals will be sought as design details of the Project evolve. 
 
Municipal codes and standards will be observed to the extent they are applicable to the 
project. 
 
18.5.4 Socio-Economic and Land Use Issues 
 
Land-use activities in the project area include hunting, fishing, trapping and snowmobiling.  
The existing access road is likely used by anglers to access the Pic River and by snowmobile 
users in the winter.  Sport fishing activity is likely focused on the Pic River which contains a 
variety of warm water fish species and in Hare and Bamoo’s Lakes, located northwest of the 
Project.  Hare Lake is road accessible from its southwest corner.  There are two permanent 
cottages on the shoreline of Hare Lake.  Bamoo’s Lake is accessible by air and portage from 
Hare Lake/Creek and may be accessible during the winter using snow machines.   
Pukaskwa National Park is located near the mouth of the Pic River approximately 20 km 
downstream of the Project. 
 
The Marathon airport is located near the southwest corner of the Marathon PGM property.  
The airport is used by private plane owners and several small commercial helicopter 
companies.  
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Aboriginal Communities 
 
Pic River First Nation, with a population of approximately 450, is located approximately 18 
km downstream of the property on the eastern bank of the Pic River.  Pic Mobert First 
Nation, with a population of 763, is located on White Lake approximately 60 km east of the 
Project.   
 
Industrial Activity 
 
Primary industries supporting the Town of Marathon are a pulp and paper mill in the Town 
and the active Williams gold mine at Hemlo, approximately 30 km to the southeast. 
 
Consultation and Community Engagement 
 
Marathon PGM has taken a proactive approach to working with aboriginal communities, 
actively consulting and cultivating relationships with local First Nation communities since 
the onset of their involvement with the project.  It is Marathon PGM’s goal to build long term 
relationships with those aboriginal communities that will be directly affected by the project.  
Marathon PGM is also committed to consulting with local non-aboriginal communities and 
residents to share information on the project and to provide social and economic 
opportunities related to it. 
 
18.5.5 Archaeological Assessment 
 
Stage I (background) and Stage II (property survey) archaeological assessments of the 
Marathon PGM property were carried out by Luke Dalla Bona of Woodland Heritage 
Services Limited on behalf of Golder (Woodland Heritage Services Limited, 2008).   
 
The site visit was conducted between October 10 and October 13, 2007.  The field survey did 
not result in the discovery of any significant cultural resources.  It was concluded that the 
likelihood is low that additional significant cultural resources will be encountered in this 
area. 
 
18.5.6 Closure Considerations 
 
Open Pit Mine 
 
During mining, it is possible that separate stockpiles of low-grade ore will form adjacent to 
the open pit.  If, at the time of closure a stockpile still remains, the material could be pushed 
or trucked back into the open pit and allowed to flood as a means of final closure. Flooding 
would prevent oxidation of the waste and control acid rock drainage.  As an alternative, the 
pile could be covered with a geomembrane to inhibit the ingress of water.   
 
Dewatering of the open pit will cease at the end of mining and the pit will be allowed to 
flood back naturally in response to runoff and groundwater inflow.  If the exposed rock faces 
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in the open pit begins to generate acid or leach metals, the filling process could be 
accelerated by pumping water from the polishing pond during the initial years of closure.  
Flooding will minimize further acid generation below the final pit flood line. 
 
It is expected that the pit will eventually overflow at the low point on its pit rim. Given the 
topographic relief in the area of the open pit, the final discharge will be directed toward the 
Pic River.  The chemistry and flow of the discharge water will be monitored.  It is expected 
that the flooded open pit will be effective in removal of total suspended solids by simple 
sedimentation although this requires verification.  Natural stratification of the water in the 
flooded open pit could lower the levels of dissolved constituents in the water that spills out of 
the pit.  If acid generation occurs in the initial years of closure, it would be possible, as a 
contingency, to broadcast lime slurry into the pit water to raise the pH and reduce the levels 
of dissolved metals. 
 
Just prior to closure, a rock mechanics study will be undertaken on the walls of the open pit.  
The objective of the study will be to predict the long-term stable slopes around the open pit 
perimeters in order to establish “safe lines”.  Security fences will be installed around the 
perimeter of the open pit after the establishment of “safe lines”. 
 
Waste Rock 
 
The top surface of the exposed waste rock will be regarded to form a smooth convex surface 
which will drain towards the open pit.  A minimum slope of about 2 % will be formed.  
Runoff will be conducted down the sideslopes of the waste rock in erosion protected chutes 
spaced at discrete intervals. The side slopes of the waste rock pile that are visible from the 
Town of Marathon, Airport, Highway 17, Pic River, and other locations will be graded with 
topsoil and vegetated. 
 
Tailings 
 
The closure issues associated with the tailings management facility are discussed in Section 
18.4.7. 
 
18.6 PROJECT IMPLEMENTATION 
 
18.6.1 Project Schedule 
 
The project implementation schedule has been developed by Micon, Marathon PGM and 
Met-Chem.  The main areas of the schedule include environmental assessment and 
permitting, equipment procurement, construction and commissioning.  The schedule has been 
developed using the best information available as of November, 2008. 
 
The time-line for the environmental assessment and permitting is assumed to be 2 years but it 
has not been detailed in the project schedule.   
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The project schedule is presented in the Gantt chart included in Figure 18.17.  This chart 
shows the main project activities throughout the schedule, including the main engineering, 
procurement and construction activities. The information contained in this schedule is 
derived from equipment suppliers’ quotes or Met-Chem’s in-house database.  One of the 
most important assumptions is that construction only starts once all the permits have been 
granted. 
 
It is assumed that construction week will be 6 days at 10 hours per day. No winter shut-down 
allowances have been included in the schedule for civil works as it has been assumed that all 
concrete work will be undertaken during the summer months. 
 
The present industry norm is that manufacturing of specific type of equipment, like grinding 
mills and crushers, dictates the duration of a project.  The Marathon PGM-Cu project is no 
exception to this situation with ball mill, HPGR and primary crusher deliveries of 150, 86 
and 110 weeks, after order and receipt of approval drawings, respectively.  An innovative 
approach to the traditional EPCM contract has been suggested by Met-Chem in order to 
optimize project development.  
 
18.6.2 Project Priorities and Milestones 
 
A list of the key project development milestones is provided below: 
 

• Complete Feasibility Study     December, 2008 
• Ball mills purchase order      March, 2009 
• Long lead equipment purchased      September, 2009 
• Process optimization and basic engineering complete  February, 2010  
• Detailed engineering start      July, 2009 
• Detailed engineering complete     January, 2011 
• Environmental assessment complete and all permits granted December, 2010 
• Mobilization on site       December, 2010 
• Ball mill delivery to site      March, 2012 
• Construction complete      July, 2012 
• Wet commissioning start     August, 201 
• Start-up completed       September, 2012 

Due to current equipment delivery estimated at 150 weeks after receipt of an order of the 
long lead items and the two year EA and permit process, the start-up date is estimated to be 
around September, 2012.  
 
18.6.3 EPCM Approach 
 
In order to optimize the project schedule and cost the following approach is suggested for 
engineering, procurement and construction management (EPCM).  
 

• Sufficient basic and detailed engineering will be provided early to secure the 
procurement and delivery of critical long lead items.   
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• Basic engineering and advanced procurement of equipment will be started early. This 
would allow project optimization and lock-in equipment pricing providing protection 
against volatile pricing market. It would also promote supplier 
participation/commitment in the project. 

• Gaining access to vendor certified information as early as possible in the project will 
largely improve detailed engineering efficiency. Receiving vendor information on 
time has always been one of the most challenging tasks for any project of this 
magnitude. 

• Infrastructure and site preparation engineering will be completed in advance to satisfy 
any pre-stripping and construction activities. 

• Detailed engineering of all elements of this project, including the process plant, will 
be synchronized to match delivery of the long lead equipment to site and to manage 
construction in the most efficient manner. 

• Marathon PGM will be an integral part of the EPCM team and will participate 
actively in the development of the project. 

18.6.4 Gantt Chart 
 
A simplified Gantt chart showing the main project activities throughout the schedule is 
included in Figure 18.17. 
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Figure 18.17  
Preliminary Project Schedule 
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18.7 CONCENTRATE MARKETING 
 
Marathon PGM retained Andrew Falls, Principal of Exen Consulting Services, to provide an 
analysis of the marketing and transportation of concentrates from the project (Exen 
Consulting Services, 2008). 
 
Concentrate to be produced from the Marathon PGM-Cu project is considered a copper 
concentrate from a marketing perspective, notwithstanding the relatively high PGM content.  
In this respect, the concentrate is relatively unusual but the copper content, at 21-22% Cu, is 
low compared to the majority of copper concentrates, and will have to be blended in order to 
meet the requirements of almost all smelters.   
 
Falls’ analysis has resulted in the identification of a small number of potential buyers which 
are able to handle copper-PGM materials in their smelting/refining facilities and which may 
be anticipated to provide reasonable credit for precious metals in the Marathon PGM 
concentrate. 
 
Concentrate shipment will be by truck from the plant site to a rail loading facility in the town 
of Marathon. 
 
Projected output averages 88,200 t/y (dry tonnes) concentrate over a mine life of 11 years.  
Fall’s analysis of the market for concentrate from Marathon PGM-Cu project was based on 
the grades shown in Table 18.9. 
 
Copper is derived from both primary (mined) and secondary (recycled materials and scrap 
copper) sources.  In 2007, secondary sources accounted for nearly 10% of world’s total 
refined metal output of some 18.2 Mt.  Solvent extraction-electrowinning (SX-EW) accounts 
for just under 20% of total output.  The balance of refined copper output, approximately 12.5 
Mt in 2007, was derived from concentrates based on flotation of copper sulphide minerals. 
 
Platinum group metals (principally platinum, palladium and rhodium) are also derived from 
both primary and secondary sources.  Primary output accounts for approximately 80-85% of 
total output.  Secondary supply is recovered from recycling of catalysts, electronic scrap and 
jewellery. 
 
Treatment of copper concentrates is undertaken by operators of smelters that are: 
 

• Fully integrated with upstream mining capacity that satisfies all feedstock 
requirements.  

• Custom facilities which are largely independent of suppliers of concentrates and 
which source feedstocks from the market. 

• Partially integrated facilities. 
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Table 18.9  
Projected Concentrate Grade 

 
Element Unit Grade Element Unit Grade 
Copper % 21.9 Chlorine ppm 84 
Gold g/t 6.63 Cobalt % 0.06 
Silver g/t 127 Chromium ppm 44 
Platinum g/t 16.7 Fluorine % 0.025 
Palladium g/t 67.9 Potassium ppm 650 
Rhodium g/t 0.95 Lithium ppm <5 
Ruthenium ppm 0.1 Magnesium oxide % 3.64 
Iridium ppm 0.06 Manganese ppm 350 
Iron % 29 Molybdenum ppm 33 
Sulphur % 24.1 Sodium % 0.29 
Zinc % 0.12 Nickel % 0.52 
Lead % 0.061 Phosphorus ppm <200 
Arsenic % 0.004 Selenium % 0.008 
Antimony % <0.001 Silica % 6 
Bismuth % <0.002 Tin ppm <20 
Mercury ppm <0.03 Strontium ppm 110 
Aluminum oxide % 2.8 Titanium ppm 650 
Barium ppm 60 Tellurium ppm <30 
Beryllium ppm <0.2 Vanadium ppm 40 
Calcium oxide % 1.9 Yttrium ppm 1.9 
Cadmium ppm 10 Water % 7-10 

 
Output from the Marathon PGM-Cu project will be destined for treatment by partially 
integrated or fully custom smelters. 
 
It is estimated that the custom copper concentrate market in 2008 was approximately 21 Mt 
of concentrate, equivalent to around 45% of global smelting capacity. 
 
18.7.1 Copper Concentrate Market 
 
The market for copper concentrate acts somewhat independently from the market for refined 
copper and, in general, has been less influenced by factors such as currency fluctuations and 
investment fund activity. 
 
Over the period since 2000, rapid expansion in smelter capacity, especially in China, has led 
to overcapacity and a very tight market for concentrates.  Although mine production is 
expected to increase over the next few years, little will reach the traditional custom smelter 
markets in Western Europe and Asia.  Figure 18.18 summarizes the outlook of a number of 
analysts, including Mr. Falls, for the copper concentrate market to 2013.  Although there is 
significant difference in the analysts’ outlook, it is generally expected that the present 
tightness in the concentrate market will ease as new projects come onstream. 
 



 
 

  186

Figure 18.18  
Projected Copper Concentrate Balance 
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18.7.2 Outlook for Smelting and Refining Charges 
 
The trend of treatment and refining charges (TC/RCs) and LME copper price over a period of 
nearly 20 years, since 1990, is shown in Figure 18.19.   
 
The rapid expansion of smelter capacity in both China and India, coupled with strong prices 
for by-product metals and elimination of price participation in 2007 and 2008, has resulted in 
TC/RCs in 2008 that are the lowest in both real and nominal terms over the past 20 years.  
Development of new capacity in China and India also resulted in a reduction of the influence 
of the custom smelters in Japan and Korea which, historically, had dominated the market. 
 

Figure 18.19  
Treatment and Copper Refining Charges 
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There is some debate among analysts and industry observers whether the currently low 
TC/RCs mark a fundamental change in the copper smelting business.  Mr. Falls concludes 
that over the longer term, TC/RCs will be somewhat lower than the 20% of the copper price 
that has pertained since 1990. 
 
18.7.3 Concentrate Quality 
 
Concentrate quality is an issue to smelters/refiners for both environmental and metallurgical 
reasons.   
 
In general, for a copper concentrate, the contents of copper, iron and sulphur affect heat 
balance and slag characteristics.  Ideal specifications are: 
 

Copper 27-33% 
Iron 25-30% 
Sulphur 30-35% 

 
While concentrate grades which fall outside these specifications can be blended with other 
feedstocks, smelters may be less interested for that reason. 
 
Although precious metals and/or PGMs in copper concentrates do not generally pose either 
metallurgical or environmental issues, not all smelters are capable of economic recovery of 
these metals and will not offer payment or accountability that is satisfactory to the 
concentrate seller. 
 
Copper concentrates with high PGM values, therefore, have relatively limited markets.   
Copper smelters which process electronic and other scrap have sufficient volumes of PGMs 
going through their systems that sampling and recovery data are well understood.  It should 
be noted, however, that rhodium is seldom, if ever, paid for by the smelter since input levels 
are generally low and the element is both difficult and expensive to analyze for. 
 
Mr. Falls concluded the following: 
 

“To summarize, in order for Marathon PGM to secure the highest PGM accountabilities for 
its concentrates, it will be required to be selective with the smelters with which it enters into 
contracts.  Most smelter will be unable (or unwilling) to pay for any PGMs thereby 
effectively restricting the available market.  Indeed, of the small group of smelters contacted 
to solicit feedback on the concentrates for this study (and which were expected to be able to 
competitively pay for PGMs), several reverted advising that they were having difficulty 
evaluating the product because of the PGM content.  Furthermore, as it is a relatively unique 
product, merchants too will likely be uncompetitive for this concentrate (for the same 
reasons) although, if desirable (and only recommended under specific conditions), merchants 
may be able to act as intermediaries on sales to assist with product financing.” 
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18.7.4 Concentrate Distribution 
 
A total of 16 smelters located in North America, Japan, Korea and Europe were contacted for 
their interest in the copper-PGM concentrate to be produced by Marathon PGM.    
 
An analysis transportation options was undertaken as part of Mr. Falls’ market study. It was 
concluded that trucking of concentrates would be possible only for shipment to a railhead if 
rail loading is not possible at the mine site, and for shipment to the port of Thunder Bay.  
Potential sites for rail loading were examined.  The rail line which runs through the town of 
Marathon is owned and operated by Canadian Pacific Railway.  Canadian Pacific owns lines 
to Montreal (including the port) and Vancouver.  Interchange agreements with CN Rail and 
Ontario Northland would allow delivery to Quebec City and the port of Vancouver, for 
offshore shipment, and the Horne and Kidd Creek smelters. 
 
18.7.5 Terms and Costs 
 
Based on the responses from the smelters contacted and on the transportation analysis, it was 
concluded that Xstrata’s Horne smelter, or shipment via Montreal to Europe, or possibly the 
Far East, presented potentially viable alternatives. 
 
Mr. Falls provided concentrate treatment terms and costs for the purpose of the Feasibility 
Study and analysis of project economics.  These remain confidential to Marathon PGM. 
 
18.8 CAPITAL EXPENDITURES 
 
The estimated pre-production project capital costs are summarized in Table 18.10.  
 

Table 18.10  
Summary of Estimated Pre-production Project Capital Costs 

 
Area Cost  

($ - thousands) 
Mining pre strip 1,619 
Mine equipment1 8,650 
Process plant and infrastructure 289,419 
Tailings management facility 14,339 
Owners Costs 13,962 
Contingency 57,855 
Pre-production total 385,845 

1Assumes a 10% down payment on mining equipment and financing of the 
balance over 5 years at 9%/y interest. 
 

The life-of-mine capital cost estimate is $586 million comprising $386 of pre-production 
capital and $201 million of sustaining and closure capital.  The sustaining capital consists of 
mainly $127 million for mining, which includes a credit for mine equipment salvage and $50 
million for tailings and water management. 
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18.8.1 Mining Capital Costs 
 
A breakdown of the estimated life-of-mine project capital costs is presented in Table 18.11. 
 
The estimated mine preproduction capital expenditure totals $49.2 million.  This amount 
covers:  
 

• Initial site clearing and overburden removal by contractor(s). 
 

• Initial waste rock stripping and ore stockpiling by the mine department.  For the 
financial evaluation, these costs are included in the mine operating costs.  

 
• The initial procurement of the pit mobile and ancillary equipment.  For the financial 

evaluation, it is assumed that mining capital equipment is leased based on a 10% 
down payment and financing at 9% interest of the balance over 5 years.  The cost of 
financing is included in the G&A operating costs.   

 
Taking into account the pre-production mining costs, which are allocated to operating costs, 
and the leasing of mine equipment, the mining pre-production capital expenditure amounts to 
$10.3 million.   
 
The unit equipment costs include equipment base cost, applicable tires, transportation, 
assembly, commissioning and training. 
 
The mine sustaining capital expenditures include the cost for phased overburden removal; the 
procurement of additional mobile and ancillary equipment; and repair cost contingencies for 
selected equipment.  Over the operating life of the open pit (e.g. years 1 to 11) it is estimated 
that: 
 

• The overburden removal cost amounts to about $2 million.  This sustaining capital 
work would be conducted by the mine department. 

 
• The procurement of the additional mine and ancillary equipment costs about $128 

million.  It is assumed that the equipment is leased, the leasing details are described in 
the Financial Analysis section of this report. 
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Table 18.11  
Life-of-Mine Mining Capital Cost Schedule  

 
Item Pre-production Sustaining Capital (Thousand dollars) 
Site preparation: Quantity k$ Y1 Y2 Y3 Y4 Y5 Y6 Y7 -11 Y12 - 14 Total 
Overburden stripping 1 270 kt 1,619 1,281 115 20     443 200   2,059 
Rock removal 2 7,729 kt 13,040                   
Subtotal  14,659 1,281 115 20 0 0 443 200   2,059 
Pit equipment: 
Production blast hole drill  1unit 2,002 4,003 2,001       667     6,671 
Preshear/drain drill,    790               790 
Diesel-hydraulic shovel    20,670               20,670 
Front end loader  1unit 6,543     4,830     3,271     8,101 
Haul truck 4 units 19,319 57,956 9,659      14,489     82,104 
Wheel dozer    2,781               2,781 
Grader 1 unit 919 919               919 
Bulldozer 1 unit 1,814 1,814               1,814 
Water truck 1 unit 668                 0 
Gravel spreader / sander    462               462 
Mechanic field truck 1 unit 177 177       177       354 
Boom truck 1 unit 211             211   211 
50 t Field crane 1 unit 555                 0 
Fuel/lube truck 1 unit 484           121     121 
Utility loader 1 unit 375         37   38   75 
Utility backhoe loader  1 unit 143           28     28 
Tractor & trailer    375               375 
Pick-up trucks 3 units 150 150       100 100     350 
Bus (40 passenger) 1 unit 104                 0 
Pit pumps and piping 1 lot 163 33 33 33 33 16 16 64   228 
In-pit power distribution  1 lot 95 239 48 24 24 24 24 95   478 
Portable lighting 1 unit 21 52 18 17 17 18 17 11   150 
Pit Communications  1 lot 105 105               105 
Shop equipment3  1 lot 40 100 100 100 50 50   325   725 
Diesel fuel storage and 
dispensing  1 lot 400           100     100 

Cold storage shelter 1 lot 175 175               175 
Office equipment  1 lot 85 170         38     208 
Subtotal Mine equipment  34,548 90,971 11,859 5,004 124 422 18,871 744   127,995 
Total mine capital  49,207 92,252 11,974 5,024 124 422 19,314 944   130,054 
Actual capital equipment payments 4   8,650 28,441 24,054 26,179 28,021 22,641 8,309 16,115 137 153,897 
Haul truck salvage         -13,000 -14,000 -27,000 

1 It is assumed that trees will be cut and removed by local foresters in return for the timber.  This approach was used by Marathon PGM in 2008.  
2 Cost includes drilling, blasting, excavation and haulage costs.  These costs are included in the mine operating costs.  
3 Mine shop equipment is also covered in the mine sustaining capital and plant capital.  The shop is a plant capital item.   
4Assumes a 10% down payment on mining equipment and financing of the balance over 5years at 9% interest per annum.  The cost of financing is included in the 
G&A operating costs. 

 
Haul Truck Salvage  
 
The mine will progressively add haul trucks to its fleet and sell excess units in years 9 to 11 
as shown in Table 18.12. 
 

• In years 1 to 3, the haul truck fleet will grow to 19 units to meet pit production 
requirements.  

 
• The mine will have extra trucks in years 4 and 5 due to lower waste stripping 

requirements.  The mine will increase production and add three more trucks to its 
fleet in year 6. 
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• The mine will have the opportunity to sell 6 trucks in year 9; 8 trucks in year 10; and 

the remaining 8 trucks upon completion of mining in year 11.  
 
It is assumed that when the mine sells its used haul trucks, it will sell the oldest units with the 
most operating hours.  The 6 trucks sold in year 9 will have been in service for 9 years and 
are projected to have about 35,000 to 45,000 operating hours on each truck.  The 8 trucks 
sold in year 10 will have been in service for 9 years and are projected to have about 40,000 to 
45,000 operating hours on each truck.  The 8 trucks that would be sold at the completion of 
mining would have been service for 5.1 to 10.1 years and are projected to have between 
35,000 to 50,000 operating hours on them.   
 

Table 18.12  
New Haul Truck Procurement and Used Haul Truck Disposal 

 
   Number of    Number Of    Number Of   

 Year   Haul Trucks   Haul Trucks   Trucks Required  
   Added / Disposed   On-Site   In Fleet  

-1  +4  4 4 
1  +12  16 16 
2  +2  18 18 
3  +1  19 19  
4   19 9 
5   19 5 
6  +3  22 22 
7   22 21 
8   22 22 
9  -6  16 16 

10  -8  8 8 
11   8 8 

 
18.8.2 Process Plant and Infrastructure Capital Costs 
 
The process and infrastructure capital cost estimate, which was developed by Met-Chem, 
includes the work required to construct the ore processing facilities and establish all the 
infrastructure and services necessary to support the mine site. The accuracy of the estimate is 
deemed to be ±15% except for the rail siding area, which is considered to have an accuracy 
of only ±30%. 
 
The total process and infrastructure capital cost estimate, including contingencies, is 
$338,592,000 ± 50.8 million (between $389.4 million and $287.8 million) of which 
$245,868,000 are direct costs and $92,724,000 are indirect costs. 
 
The base date for the cost estimate is the end of July 2008.  The estimate is expressed in 
Canadian dollars. No allowances for escalation or currency fluctuation are included. 
 
The exchange rate used is US$1.00/C$1.05 when quotations were received in US dollars. 
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The exchange rate used is €1.00/C$1.58 when quotations were received in Euros. 
 
Labour rate used in the estimate is based on all-inclusive hourly rates quoted by a local 
contractor for the tradesman, foreman and superintendent. Additional allowances were 
included for travel, the direct and indirect supervision, the contractor's site establishment 
facilities and a provision for mobilization and demobilization.  
 
The working calendar was defined as 10 hours a day, 6 days a week.  Productivity was 
estimated at 0.95 when factoring site conditions, climate and labour skills. 
 
Quantities for civil work, structural steel, steel deck, stairs, handrails and grating were 
calculated from layouts. Unit costs, including material, freight, equipment and installation 
work, were quoted by qualified local contractors.  
 
Only new process equipment included is included in the design.  Quotes were obtained for 
98% of the equipment and for most of the major equipment such as the ball mills, crushers, 
flotation cells and conveyors, at least 3 quotations were received.  
 
Equipment freight was either quoted by the suppliers or estimated as 7.5% of the equipment 
value. 
 
Equipment installation hours were either quoted by the suppliers or estimated from Met 
Chem’s in-house database for similar projects. 
 
Quantities for large bore process and water piping were calculated by material take-offs from 
flowsheets and layouts.  The cost of service piping and small bore lines was estimated by 
applying a factor to the total equipment direct cost.  
 
The total estimated direct capital cost is $245,868,000, which includes $98.3 million for 
equipment, $82.0 million for materials and contracts, $52.9 million for installation and $8.9 
million for freight.  These costs cover only the processing facilities and site infrastructure.  
They exclude the mining, tailings management facility and the waste rock storage facilities.  
A summary of the process and infrastructure direct capital cost estimate is provided in Table 
18.13.  
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Table 18.13  
Processing and Infrastructure Direct Capital Cost Estimate by Area 

 
Area Estimate 

($ thousands) 
Site preparation and roads 6,201 
Power supply 8,447 
Metallurgical facilities 180,956 
Tailings and water management 10,975 
Ancillary buildings 15,003 
Auxiliaries and Services 9,452 
Service equipment and surface vehicles 2,318 
Rail siding (concentrate handling) 4,889 
Construction camp 7,627 
Total Direct Costs 245,868 

 
A summary of the estimated indirect capital costs for the Marathon PGM-Cu project ore 
processing and site infrastructure is presented in Table 18.14.   
 

Table 18.14  
Processing and Infrastructure Indirect Capital Cost Estimate 

 
Indirect Costs Estimate 

($ thousands) 
% of Direct Cost 

EPCM 1 19,669 8.0 
Total capital spares 2 7,227 7.2 
First fills 2 2,521 2.5 
Construction indirects 1 7,376 3.0 
Wet and dry commissioning 2 2,199 2.0 
Training manuals 100 Allowance 
Owner’s project team 2,000 Allowance 
Project insurances 1 2,459 1.0 
Contingency  1 49,174 20.0 
Total Indirect Costs 1 92,724 38 

1 Percentage of total direct costs 
2 Percentage of delivered equipment costs. 

 
The indirect capital cost estimate covers only the processing facilities and site infrastructure.  
It excludes the indirect costs associated with mining, tailings management facility and the 
waste rock storage facilities. 
 
EPCM costs were estimated as a specific percentage of each item in the direct cost table and 
represent 8.0% of the total direct costs. Miscellaneous equipment spares, commissioning, 
insurance and construction indirect costs were estimated individually as a percentage of the 
total direct cost.  Certain major equipment capital spares were specifically quoted by the 
supplier.  
Construction indirects include site power, temporary construction facilities, road 
maintenance, site security, health and safety, site management personnel and workers 
transportation.  
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The contingency estimate was calculated as a specific percentage of each item included in the 
direct cost table.  The contingency represents 20.0% of total direct costs. 
 
18.8.3 Tailings Dam and Water Management Costs 
 
The capital cost estimate by Golder for the tailings and water management facilities is 
summarized in Table 18.15. 
 
The tailings management area has been sized to accommodate about 49 Mm3 of tailings that 
will be generated from processing 79.3 Mt of ore over about 10 years of operation.   
 
Final effluent from the site will be treated prior to discharge to the environment in order to 
meet discharge criteria set by regulatory agencies.  An allowance is included in the estimate 
for a water treatment facility that will be constructed in stages, as necessary, over the life of 
the mine. 
 

Table 18.15  
Tailings and Water Management Capital Cost Estimate 

 
Area Start-Up 

($ thousand) 
On Going 

($ thousand) 
Total 

($ thousand) 
Mobilization and demobilization 80.0 180.0 260.0
Roads 125.0 85.5 207.5
Clearing and grubbing 903.5 1,341.5 2,245.0
Dam foundation 1,482.3 1,736.9 3,219.1
Bedrock grouting 1,787.9 770.0 2,557.9
Dam fill placement 4,010.9 19,114.8 23,125.7
Emergency spillways 300.0 350.0 650.0
Water treatment facility 4,000.0 2,000.0 6,000.0
Closure allowance  20,921.4 20,921.4
Sub Total 12,689.6 46,497.1 59,186.7
Final design geotechnical investigations 380.7 1,394.9 1,775.6
Final design and construction QA/QC 1,269.0 2,324.9 3,593.8
Contingency 1,903.4 6,974.6 8,878.0
Total 16,242.7 57,191.4 73,434.1

 
18.8.4 Owner’s Costs 
 
The estimated Owner’s preproduction capital costs total $14 million.  A summary of these 
costs is shown in Table 18.16. 
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Table 18.16  
Owner’s Pre-Production Capital Cost Estimate 

 
Area Estimate 

($ thousand) 
Permitting and environmental assessment 5,000 
Technical studies 1,000 
Communications, IT, software etc.  100 
Marathon PGM office costs 50 
Reclamation bond 7,812 
Total  13,962 

 
18.8.5 Project Sustaining Capital 
 
The estimated life-of-mine sustaining capital costs are presented in Table 18.17.  
 

Table 18.17  
Life-of-Mine Sustaining Capital Costs 

 
Area $ thousand 
Pre strip 2,059 
Mine equipment 153,897 
Mine salvage (27,000) 
Plant and infrastructure 18,623 
Plant salvage (11,983) 
Reclamation Bond (9,609) 
Reclamation costs (other) 500 
Tailings and water management1 50,217 
Tailings contingency 6,975 
Closure1 16,930 
Total 200,606 

1The tailings capital cost estimate includes $20.9 million for closure. 
 
18.9 OPERATING COSTS 
 
The total average life-of-mine unit operating costs are presented in Table 18.18. 
 

Table 18.18  
Estimated LOM Unit Operating Cost 

 
Component Cost $/t milled 
Mining  7.37 
Processing  6.02 
General and administration - site 0.58 
General and administration – mine equipment financing 0.53 
Total On-Site Cost 14.50 
Concentrate  transportation, smelting and refining 3.13 
Total Operating Cost 17.62 
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18.9.1 Mining Operating Costs 
 
The open pit operating costs were developed from first principles based on the pit plan and 
production schedule; haul road layouts, the waste rock storage facility and primary crusher 
locations; projected equipment performances; information for similar operations; suppliers 
input; and quotes for consumables.   The diesel fuel price was assumed to be $0.641/L based 
on supplier input, market conditions through 2008 and an oil price of US$45/barrel.  
 
The annual estimated mine operating costs are summarized in Table 18.19.  The average life-
of-mine estimated unit mine operating cost is $1.60/t mined or $7.37/t processed. 
 
The mining costs include operating and maintenance labour, supervision, fuel and lubricants, 
maintenance and repair parts and consumables including tires and tracks as applicable, and 
indirect costs.  The operating costs cover pit drilling, blasting, excavating and loading and 
haulage operations including the reclaim of stockpiled mid and low-grade ore and haulage to 
the primary crusher.   
 

Table 18.19  
Mine Operating Cost 

 
  Units Yr-1 Yr1 Yr2 Yr3 Yr4 Yr5 Yr6 Yr7 Yr8 Yr9 Yr10 Yr11 LOM 
Ore mined kt 929 6,017 9,248 9,455 8,733 8,347 9,424 3,577 6,873 8,031 8,031 682 79,347 
Waste mined kt 6,800 35,029 38,546 36,060 14,298 5,065 43,834 42,197 36,358 22,869 5,118 479 286,653 
Total rock mined kt 7,729 41,046 47,794 45,515 23,031 13,412 53,258 45,774 43,231 30,900 13,149 1,162 366,000 
Ore processed kt   6,229 8,030 8,030 8,030 8,030 8,030 8,030 8,030 8,030 8,030 848 79,347 
Mining - Ore                             
Drilling $/t 0.18 0.16 0.15 0.16 0.17 0.18 0.15 0.15 0.15 0.16 0.20 0.17 0.16 
Blasting $/t 0.38 0.35 0.35 0.35 0.39 0.44 0.35 0.35 0.35 0.37 0.42 0.43 0.38 
Load & Haul $/t 1.13 0.92 1.01 0.93 1.05 1.15 1.05 1.19 1.19 1.23 1.26 1.11 1.09 
Sub-total $/t 1.69 1.43 1.51 1.44 1.61 1.77 1.55 1.69 1.69 1.76 1.88 1.72 1.63 
Mining - Waste                 
Drilling $/t 0.18 0.16 0.15 0.16 0.17 0.18 0.15 0.15 0.15 0.16 0.20 0.17 0.16 
Blasting $/t 0.38 0.35 0.35 0.35 0.39 0.44 0.35 0.35 0.35 0.37 0.42 0.43 0.36 
Load & Haul $/t 1.13 0.92 1.01 0.93 1.05 1.15 1.05 1.19 1.19 1.23 1.26 1.11 1.07 
Sub-total $/t 1.69 1.43 1.51 1.44 1.61 1.77 1.55 1.69 1.69 1.76 1.88 1.72 1.59 
                              
Mining - Total k$ 13,040 58,607 72,335 65,638 37,186 23,759 82,752 77,199 73,190 54,413 24,721 1,994 584,834 
Per t of rock $/t 1.69 1.43 1.51 1.44 1.61 1.77 1.55 1.69 1.69 1.76 1.88 1.72 1.60 

 
The drilling cost ($0.16/t mined) comprises mainly labour (27%), drill string and bit costs 
(25%), maintenance parts (24%) and diesel fuel (11%). 
 
Blasting consumables make up 90% of the cost of blasting.   
 
The estimated loading and haulage cost are incurred to excavate overburden and blasted rock 
and load the haul trucks; haul ore to the primary crusher; haul waste to the waste rock storage 
facility; haul mid and low-grade ore to the stockpiles or primary crusher; reclaim mid and 
low-grade ore from the stockpiles and haul the material to the primary crusher; and maintain 
the haul roads and the pit equipment.  These costs include operating and maintenance labour 
and supervision costs, technical service costs, fuel and lubricants, and equipment 
maintenance parts and consumables including tires.  They also include pick-up and bus 
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operating, mechanic’s field equipment, pit dewatering electrical power and maintenance, and 
portable lighting costs; and an allowance for pit slope geotechnical consulting.   The main 
components of the average load and haulage cost ($1.08/t mined) are the supplies for the haul 
trucks (50%), labour (24%) and the supplies for the hydraulic shovels (13%). 
 
The number of people in the pit operations, maintenance and technical services departments 
in year 2, provided as an example, are summarized in Table 18.20.  The pit will operate on a 
two 12 hour shift per day basis with 7 days on, 7 days off shift rotations.   
  

Table 18.20  
Summary of Mine Personnel in Year 2 

 

 
18.9.2 Process Operating Costs 
 
The total average on-site annual process operating cost for the 22,000 t/d operation is 
estimated at $48.6 million per year or $6.05/t of ore processed.  The areas included in the 
process operating cost estimate are crushing, grinding, flotation, concentrate dewatering, air 
services and tailings thickening.  Table 18.21 presents a summary of the estimate divided into 
the six major components; which are labour, electrical power, consumables & reagents, 
maintenance supplies, heating costs and concentrate handling.  
 
These estimated process operating costs are based on the process design criteria, supplier 
information and quotes, Met-Chem’s database and factors from similar operations. 
 

Table 18.21  
Processing Operating Cost Summary 

 
Operating Cost Area 
 

Cost 
($ thousand/y) 

Cost  
($/t) 

Labour 5,476 0.68 
Electrical power 14,225 1.77 
Process consumables 23,536 2.93 
Maintenance supplies 2,964 0.37 
Heating costs 1,764 0.22 
Concentrate handling 378 0.05 
Total Operating Costs 48,344 6.02 

 
In the process plant, it is estimated that there will be 61 employees.  This includes the 
supervisory staff, and hourly production and maintenance personnel for the crushing, process 

Area Pit Operations Maintenance Technical Services Total 
Supervision 6 2 - 8 
Technical Services   8 8 
Drilling and blasting 25 10 - 35 
Loading and haulage 98 42 - 140 
Total 129 54 8 191 
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plant and tailings thickener areas.  The annual cost per employee is based on current labour 
rates in the Marathon area, 5% shift premium for hourly works and an employment burden of 
40%.   
 
The average electrical power cost has been estimated by Met-Chem at $0.082/kWh and the 
estimated total installed process electrical load is 32.1 MW. 
 
Process consumables make-up almost 50% of the total estimated process operating costs. The 
total estimated cost for the process consumables is $23.5 million per year or $2.93/t of ore 
processed.  These processing costs can be broken down into three major components, namely 
liners and wear parts ($0.04/t), grinding media ($1.62/t) and reagents ($0.90/t).   
 
The estimated cost of maintenance supplies is based on a 3% factors applied to the direct 
capital equipment cost estimate of $98.8 million.  The estimated annual maintenance supplies 
cost is $3.0 million or $0.37/t of ore processed. 
 
Heating cost has been estimated by Met-Chem using the calculated number of building air 
changes per hour and a propane unit cost of $0.632/L.   
 
The cost of transporting the concentrate from the mine site to trail siding, storage, handling 
and loading onto a train is estimated at $378,414, or $3.25/t of concentrate, or $0.05/t of ore 
processed.   
 
18.9.3 General and Administration (G&A) Operating Costs 
 
General and administration (G&A) department includes general management, accounting, 
environmental, security, safety, human resources, training, First Nations and community 
relations, infrastructure maintenance, and information technology functions.   
 
The G & A personnel structure consists of the general management, accounting, cost control, 
purchasing, human resources, safety, community relations, environmental, security, 
information technology, administration and medical departments.  The estimated number of 
G&A personnel required amounts to 25 with a total annual cost of $2,226,500.  The G&A 
labour cost includes a 10% overtime allowance for hourly paid labour and a 40% burden 
allowance for all personnel 
 
The G&A expense component is estimated at $2,213,000/y and comprises items relating to 
the following: 
 

• Office supplies. 
• Consultants. 
• Travel, meetings and conferences located off site. 
• Training. 
• First aid. 
• Safety equipment and supplies. 
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• Insurance. 
• Legal expenses. 
• Warehouse expenses. 
• Licenses and permits. 
• Access road maintenance. 
• Information technology and communications. 
• Community and labour relations. 
• Assay laboratory supplies. 
• Waste management 

 
The total estimated annual G&A operating costs amount to $4,659,500 or $0.58/t of ore 
processed. 
 
In addition to the site G&A costs the project includes the cost of financing the mining 
equipment.  The Feasibility Study assumes that mining equipment is procured with a 10% 
down payment and financing the balance over 5 years at an interest of 9% per annum. The 
average life-of-mine cost financing cost is $42 million or $0.53/t processed. 
 
18.9.4 Off-Site Costs 
 
The concentrate transportation, smelting and refining costs are discussed in the marketing 
Section of this Technical Report. Other off site costs included concentrate shipment 
insurance at 0.06% of the net invoice value and an allowance for concentrate losses at 0.9%.  
The average life-of-mine off-site costs amount to $284/t of dry concentrate produced or 
$3.13/t of ore processed. 
 
18.10 FINANCIAL ANALYSIS 
 
The overall level of accuracy of the Feasibility Study is +/- 15%. 
 
18.10.1 Basis of Valuation 
 
Micon has prepared its assessment of the Project on the basis of a discounted cash flow 
model, from which Net Present Value (NPV), Internal Rate of Return (IRR), payback and 
other measures of project viability can be determined. Assessments of NPV are generally 
accepted within the mining industry as representing the economic value of a project after 
allowing for the cost of capital invested. 
 
The objective of the study was to evaluate the potential for establishing a viable open pit 
mine and concentrator to exploit the Marathon PGM deposit. In order to do this, the cash 
flow arising from the base case has been forecast, enabling a computation of the NPV to be 
made. The sensitivity of this NPV to changes in the base case assumptions is then examined. 
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18.10.2 Macroeconomic Assumptions 
 
Exchange Rate and Inflation 
 
All results are expressed in Canadian dollars. Cost estimates and other inputs to the cash flow 
model for the project have been prepared using constant 2008 money terms, i.e., without 
provision for inflation. 
 
Expected Metal Prices 
 
For the purposes of open pit optimization, design and scheduling, a conservative metal price 
forecast model was used. Starting at year-to-date average 2008 levels (established as of 31 
August 31, 2008), this forecast assumes reversion to long term averages over a ‘half-life’ of 
three years. The long-term averages used in this case are based upon annual averages over 
the period 1992 to 2008 (year-to-date as of August 31, 2008), expressed in 2008 US dollar 
terms. 
 
Owing to the volatility observed during 2008 in the rate of exchange with the US dollar and 
in prices quoted in the precious and base metal markets, an unusually high level of 
uncertainty in measuring the economic viability of mining projects has resulted. Accordingly, 
Micon considered it appropriate to assess the project using a variety of price forecasts applied 
to the same production and cost schedule.  
 
As well as using the long-term average prices and the ‘half-life’ model prices described 
above, three alternative price forecasts were used to prepare a discounted cash flow forecast 
for the purposes of project evaluation. These scenarios included one variable price set and 
two constant price sets. The additional variable price model used was based on the 
independent forecast published in November, 2008 by a Canadian commercial bank based on 
their in-house research1. 
 
Two further constant price models were compiled by Micon using monthly average price 
data published on the LME.com and Kitco.com websites for base and precious metals 
respectively. The two models are: 
 

(i) Three-year trailing average metal prices (as of August 31, 2008, expressed in nominal 
US dollars); and 

 
(ii) 2008 year-to-date average, as of August 31, 2008. 

 
For the purposes of the Feasibility Study evaluation, the three-year trailing average prices 
were selected to provide a base case against which each of the other scenarios could be 
compared. As part of its sensitivity analysis, Micon also tested a range of prices 30% above 
and below these base case values. 

                                                 
1 TD Newcrest, ‘Base Metals Outlook’ p9 and ‘Precious Metals Outlook’, p5; both dated November 24, 2008. 



 
 

  201

 
Table 18.22  

Metal Price Forecasts 
(LOM Averages) 

 
Item  Units   2008 YTD  Bank forecast  3-y trailing  Half-life curve 
Copper  US$/lb   3.67  2.06   3.12   2.14  
Platinum  US$/oz   1,887.50  1,750.00   1,340.29   1,133.34  
Palladium  US$/oz   425.60  400.00   344.90   360.37  
Gold  US$/oz   905.95  800.00   688.14   579.62  
Silver  US$/oz   17.16  12.00   13.01   10.06  
Exchange rate  $C/US$   1.01  1.20   1.09   1.20 

 
Taxation Regime 
 
Canadian federal and Ontario provincial corporate income and mining taxes have been 
allowed for. The computation of income tax assumes that prior-period losses of 
approximately $21 million are carried forward and are available to off-set project income. 
Initial capital expenditure for the establishment of the mine is assumed to be eligible for 
accelerated depreciation, with a limit of 50% claimable in the year of acquisition. Thereafter, 
ongoing capital is depreciated at an annual rate of 25% using the declining balance method. 
 
Royalty 
 
A small part of the mineral resource at the project is subject to a royalty.  Between 3.0% and 
4.0% of the recovered metal is affected, on which a royalty of 4.0% of the NSR must be paid. 
This royalty has been provided for in the cash flow model.  
 
Weighted Average Cost of Capital 
 
In order to find the NPV of the cash flows forecast for the project, an appropriate discount 
factor must be applied which represents the weighted average cost of capital (WACC) 
imposed on the project by the capital markets.  
 
The cash flow projections used for the valuation have been prepared on an all-equity basis. 
This being the case, WACC is equal to the cost of equity. Micon has taken an 8% real rate of 
return as its estimate of the cost of equity for the Project. 
 
18.10.3 Technical Assumptions 
 
Mining Fleet Procurement 
 
Marathon’s strategy in developing the Project involves optimising the return on capital 
invested to achieve the planned level of production. To this end, Marathon requested Micon 
to consider whether leasing the required mining equipment might offer an economic 
advantage over outright purchase of the fleet. 
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For the purposes of this study, Micon has assumed that: a deposit of 10% would secure lease-
to-purchase finance over the remaining 90% of the fleet value; lease payments take into 
account an annual interest rate of 9.00% over a five year lease period; at the end of the lease, 
Marathon take ownership of the equipment, there being no residual value payable at that 
time. 
 
Comparing the cash purchase and leasing options suggests that the latter offers an improved 
rate of return on a reduced capital investment. Leasing of the fleet has therefore been selected 
for inclusion in the base case. Annual payments associated with the procurement of the 
mining fleet through this leasing arrangement are shown in Figure 18.20, below. 
 

Figure 18.20  
Mining Equipment Lease Payments 
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Mine Production Schedule 
 
The production of ore and waste follows the schedule shown in Figure 18.21. The reduction 
of waste tonnage in years 4 and 5 is clearly visible, and reflects the separation of the initial 
mining phase from the push back of the pit wall occurring from year 6. 
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Figure 18.21  
Mining Production Schedule 
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Processing Schedule 
 
Grade and tonnage of feed to the mill is optimized through the use of medium and low-grade 
stockpiles. Figure 18.22 shows the reliance on material reclaimed from the low grade 
stockpile to fully utilize milling capacity in years 7 and 8. 
 

Figure 18.22  
Processing Schedule 
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The average grade of mill feed is shown in Figure 18.23 and the annual amounts of metal 
recovered to concentrate are shown in Figure 18.24. It is apparent that the copper grade drops 
with the milling of the low grade stockpile in years 7 and 8, but recovers as pit development 
exposes better grade material. 
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Figure 18.23  
Process Feed Grade 
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Figure 18.24  

Metals in Concentrate 
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Net Smelter Return 
 
Project revenues assume that a bulk concentrate product is sold and shipped to a smelter 
outside North America. Treatment and refining charges, metal payability and settlement 
terms are assumed on the basis of Micon’s recent experience with similar concentrate 
products. 
 
NSR terms assumed are presented in Table 18.23, below. 
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Table 18.23  

LOM Total Net Smelter Return 
 

  Copper Platinum Palladium Gold Silver Total 
Ave.Grade % or g/t  0.266  0.234  0.757  0.079   1.579  n/a
Recovery %  91.00  63.00  77.00  73.00   77.00  n/a
Conc.grade % or g/t  22.00  13.35  52.90  5.27   110.36  n/a
Payability %  95.50  88.00  92.50  90.00   90.00   93.14 
Gross value US$ 000  1,263,339  442,706  474,331  91,668   36,318   2,308,363 
Smelting US$ 000  38,501  13,304  14,254  2,765   1,111   69,935 
Refining US$ 000  32,393  4,955  20,629  666   1,117   59,760 
Transport US$ 000  65,129  22,909  23,718  4,777   1,868   118,401 
Net Smelter 
Return US$ 000  1,127,316  401,539  415,730  83,460   32,222   2,060,267

 
Using the base case price assumptions (i.e., 3-year trailing average), the contribution of each 
of the above metals to the NSR over the LOM period is shown in Figure 18.25. 
 

Figure 18.25  
Contribution of Metals to NSR 
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Product Shipping and Sales 
 
Concentrate transport costs are estimated as shown in Table 18.24. 
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Table 18.24  
Concentrate Transport Costs 

 
Item Units Cost 
Exchange rate C$/US$ 1.09 
Moisture content % of wet weight 8.00 
Railage to Montreal C$/wagon 4,400.00 
 wmt/wagon 90.00 
 dmt/wagon 82.80 
 C$/dmt 53.14 
 US$/dmt 48.66 
Fuel surcharge  % surcharge 20.00 
 miles 1,186.00 
 base (C$/gal) 2.300 
 forecast (C$/gal) 3.990 
 surcharge (C$) 400.87 
 surcharge (C$/dmt) 4.841 
 US$/dmt 4.43 
Other freight   
Stevedoring  C$/wmt 18.80 
Wharfage (Port of Canada) C$/wmt 1.22 
MEA Assessment C$/wmt 0.30 
Subtotal US$/wmt 18.61 
Ocean Freight US$/wmt 35.00 
Subtotal US$/wmt 53.61 
US$/dmt  58.27 
Total US$/dmt  111.37  

 
For the purposes of the cash flow model, it has been assumed that the concentrate product 
will be sold on despatch, with product inventory and accounts receivable totalling 36 days, 
approximately equivalent to 10% of annual revenue. 
 
18.10.4 Summary of Base Case Economics 
 
Sales Revenue 
 
The net revenue generated annually from concentrate sales is shown in Figure 18.26. 
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Figure 18.26  
Annual Net Revenue 
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Operating Costs 
 
LOM estimates of total (thousand dollars) and unit ($/t) operating costs are shown in Table 
18.25.  Details can be found in Section 18.9 of this report. 
 

Table 18.25  
Operating Cost Summary 

 
 Cost 

($/t mined) 
Cost 

($/t treated) 
$ thousand 

Mining ore  1.63    129,400  
Mining waste  1.59    455,434  
Mining (total)   7.37   584,834  
Processing   6.02   477,669  
G&A   1.11   87,788  
Total   14.50   1,150,291 

 
Annual cash operating costs vary in line with the volume of waste rock that must be removed 
from the open pit each year. The annual cash operating costs are shown in Figure 18.27. 
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Figure 18.27  
LOM Cash Operating Costs 
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Capital Expenditures 
 
A summary of the life-of-mine capital expenditure for the project is given in Table 18.26. 
Details can be found in Section 18.8 of this report. 
 
Mining equipment is assumed to be leased. Initial capital therefore includes only the deposits 
paid and the capital portion of lease payments made in Year-1.  Sustaining capital costs 
include the capital portion of subsequent lease payments made during the production period. 
 
Mine equipment salvage arises from the disposal of surplus equipment over the last three 
years of the mine life, assuming prices for used equipment estimated by P&E.  Process plant 
salvage is allowed for at 5% of the original cost, excluding contingency, EPCM, owners’ 
costs and construction indirect costs. 
 
Decommissioning costs of $16.9 million are provided for at the end of the mine life. A 
separate amount of $10 million is assumed to be required for a rehabilitation bond. This is 
reflected in the cash flow as an initial investment of $7.8 million, which is assumed to earn 
interest at the rate of 2.5% (real) compounded annually over the ten year mine life. At that 
rate, the principal and accumulated interest will equate to $10 million on mine closure. 
Annual finance charges of 0.5% are assumed to apply during the period of this arrangement. 
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Table 18.26  
Capital Cost Summary 

($ thousand) 
 

 Initial Capital  Sustaining Capital Life of Mine Capital 
Mining    
Pre-strip (soil) 1,619 2,059 3,678 
Mine equipment   8,650 153,897 162,547 
Mine salvage values - (27,000) (27,000) 
Processing    
Site prep & roads 6,201 - 6,201 
Power Supply 8,447 - 8,447 
Process Plant 180,956 - 180,956 
Tailing/water mgmt 10,975 - 10,975 
Ancillary Bldgs. 15,003 - 15,003 
Auxiliaries & Services 9,452 - 9,452 
Service Equip & Surface Vehicles 2,318 - 2,318 
Rail Siding 4,889 - 4,889 
Camp 7,627 - 7,627 
EPCM 19,669 - 19,669 
Spare parts 7,227 - 7,227 
First Fills 2,521 - 2,521 
Construction Indirects 7,376 - 7,376 
Commissioning (dry/wet); manuals 2,299 - 2,299 
Owners team 2,000 - 2,000 
Insurances 2,459 - 2,459 
Contingency 49,174 - 49,174 
Plant salvage - (11,983) (11,983) 
Infrastructure    
Permitting 5,000 - 5,000 
Technical Studies 1,000 - 1,000 
Tailings Dam - construction 12,690 46,497 59,187 
Tailings Dam - geotechnical 381 1,395 1,776 
Tailings Dam - indirects 1,269 2,325 3,594 
Tailings Dam - contingency 1,903 6,975 8,878 
Info & Communications Tech. 100 - 100 
Marathon office costs 50 - 50 
Reclamation Bond 7,812 (9,609) (1,797) 
Reclamation costs (other) - 500 500 
Sustaining capital provision - 18,623 18,623 
Decommissioning - 16,930 16,930 
Contingency (excl plant + tailings) 6,778 0 6,778 
Grand Total 385,845 200,606 586,451 

 
Figure 18.28 shows the capital expenditure over the life of mine period. 
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Figure 18.28  
LOM Capital Costs 
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Discounted Cash Flow Evaluation 
 
Using the assumptions described above, a cash flow and net present value (NPV) projection 
was prepared for the base case. This projection is summarised in Table 18.27 and Figure 
18.29, below, based on a discount rate of 8%/y (NPV8).  It is presented in more detail in 
Appendix B-IV. 
 

Table 18.27  
Cash Flow Projection 

 
 LOM Total 

($ 000) 
$/t treated US$/lb Cu NPV8  

($ 000) 
NSR Copper only  1,231,029   15.51   2.78   660,124  
NSR Co-products  1,018,782   12.84   2.30   553,524  
less Royalty  (3,058)  (0.04)  (0.01)  (2,010) 
Sub-total NSR  2,246,753   28.32   5.08   1,211,637  
Operating Costs     
Mining costs - open pit  584,834   7.37   1.32   318,478  
Processing costs  477,669   6.02   1.08   251,264  
General & Administrative costs  87,788   1.11   0.20   51,001  
Contingency  -     -     -     -    
Total cash operating cost  1,150,291   14.50   2.60   620,743  
     
Net Operating Margin  1,096,462   13.82   2.48   590,894  
     
Capital Expenditure  586,451   7.39   1.33   447,980  
     
Pre-tax Cash Flow  510,011   6.43   1.15   142,914  
     
Taxation  140,923   1.78   0.32   65,725  
     
Net Cash Flow After Tax  369,088   4.65   0.83   77,189 
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Figure 18.29  
LOM Cash Flow Projection 
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The results show that the project generates an internal rate of return (IRR) of 15.5% before 
tax and 12.4% after tax.  The cumulative cash flow is positive in the fifth year of production, 
and the discounted cash flow is positive after 8 years. The NPV8 is $77.2 million after tax. 
 
18.10.5 Sensitivity Analysis 
 
Variation in Base Case Assumptions 
 
Figure 18.30 shows the sensitivity of the project cash flow NPV8 to variation over a range of 
30% (favourable and adverse) in metal price, operating costs and capital expenditure. In this 
context, metal prices may be used as a proxy for ore grade and recovery to concentrate. 
 
It can be seen that the NPV8 of the cash flow is most sensitive to changes in price. An 
adverse change of less than 10% in the base case prices reduces NPV to zero. Sensitivity to 
operating costs is also marked, with a 10% adverse change resulting in a near-zero NPV. 
Capital costs are the least sensitive of the parameters tested. An adverse change of 20% is 
required to reduce NPV to near zero. 
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Figure 18.30  
NPV Sensitivity Diagram 
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Given the sensitivity to price assumptions, and the volatility in metal prices observed in the 
market, Micon tested the cash flow using several other price scenarios, as described in 
Section 18.10.2.  The results of applying these price scenarios to the base case production 
and cost assumptions used in the base case are presented in Figure 18.31. The cash flow 
projections made using these assumptions are presented in Appendix B-IV.  The base case 
cash flow is presented in Table 18.28  
 

Figure 18.31  
Economic Sensitivity to Price Assumptions 
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It is apparent that the project provides an attractive return when using the base case ‘3-year 
trailing’ average prices obtaining during the 36 months to August 31, 2008.  Improved 
returns are seen when using the 2008 year-to-date average prices for the 8 months ending 
August 31, 2008 and the independent forecast of a leading Canadian commercial bank, 
published in November, 2008.  However, when using the long-term average prices 1992-
2008, or the half-life curve in which prices revert from August, 2008 levels toward their 
respective long-term averages, the rate of return is respectively less than or near to the 
WACC of 8% estimated for the project. 
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Table 18.28  
Base Case Project Annual Cash Flow 

 
Cash Flow Forecast ‐ Base Case 3‐yr trailing LOM 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Open Pit Mine Production TOTAL Yr‐3 Yr‐2 Yr‐1 Yr1 Yr2 Yr3 Yr4 Yr5 Yr6 Yr7 Yr8 Yr9 Yr10 Yr11 Yr12 Yr13 Yr14
High Grade Ore 72,747             ‐                    ‐                    ‐                    5,394                8,036                8,031                8,031                8,031                8,031                3,577                6,873                8,031                8,031                682                   ‐                    ‐                    ‐                   
Medium Grade Ore 836                   ‐                    ‐                    836                   ‐                    ‐                    ‐                    ‐                    ‐                    ‐                    ‐                    ‐                    ‐                    ‐                    ‐                    ‐                    ‐                    ‐                   
Low Grade Ore 5,764                ‐                    ‐                    94                     624                   1,212                1,424                702                   316                   1,393                ‐                    ‐                    ‐                    ‐                    ‐                    ‐                    ‐                    ‐                   
TOTAL ORE (kt) mined (HG+MG+LG) 79,347             ‐                    ‐                    929                   6,017               9,248              9,455              8,733              8,347              9,424              3,577              6,873              8,031               8,031                682                   ‐                   ‐                  ‐                 
Total Waste mined (kt) 286,653           ‐                    ‐                    6,800                35,029             38,546            36,060            14,298            5,065              43,834            42,197            36,358            22,869             5,118                479                   ‐                   ‐                  ‐                 
W/O ratio 3.65                  ‐                    ‐                    7.318                5.821               4.168              3.814              1.637              0.607              4.651              11.797            5.290              2.848               0.637                0.703                ‐                   ‐                  ‐                 
Cumul. W/O ratio ‐                    ‐                    ‐                    7.318                6.021               4.963              4.539              3.802              3.178              3.444              3.980              4.124              3.979               3.638                3.613                3.613               3.613              3.613             

Processing Plant Production 79,347             ‐                    ‐                    ‐                    6,229               8,030              8,030              8,030              8,030              8,030              8,030              8,030              8,030               8,030                848                   ‐                   ‐                  ‐                 
Copper % 0.266                ‐                    ‐                    ‐                    0.278               0.304              0.309              0.314              0.305              0.230              0.172              0.225              0.243               0.284                0.295                ‐                   ‐                  ‐                 
Platinum g/t 0.234                ‐                    ‐                    ‐                    0.270               0.254              0.263              0.253              0.226              0.285              0.207              0.215              0.174               0.204                0.168                ‐                   ‐                  ‐                 
Palladium g/t 0.757                ‐                    ‐                    ‐                    0.978               0.945              0.940              0.893              0.822              0.874              0.560              0.586              0.503               0.549                0.474                ‐                   ‐                  ‐                 
Gold g/t 0.079                ‐                    ‐                    ‐                    0.093               0.087              0.089              0.087              0.082              0.089              0.066              0.068              0.063               0.075                0.058                ‐                   ‐                  ‐                 
Silver g/t 1.579                ‐                    ‐                    ‐                    0.894               1.023              1.401              1.845              1.762              1.454              1.476              1.843              1.753               2.130                2.100                ‐                   ‐                  ‐                 

Payable Metal in Conc (imperial)
Copper 000 lbs 404,916           ‐                    ‐                    ‐                    33,222             46,748            47,507            48,269            46,975            35,383            26,463            34,562            37,356             43,643              4,788                ‐                   ‐                  ‐                 
Platinum oz 330,306           ‐                    ‐                    ‐                    29,951             36,378            37,602            36,251            32,372            40,848            29,594            30,747            24,876             29,142              2,544                ‐                   ‐                  ‐                 
Palladium oz 1,375,272        ‐                    ‐                    ‐                    139,508          173,695         172,760         164,263         151,075         160,680         102,920         107,816         92,402             100,953           9,199                ‐                   ‐                  ‐                 
Gold oz 133,212           ‐                    ‐                    ‐                    12,234             14,782            15,093            14,781            13,829            15,167            11,236            11,499            10,759             12,789              1,043                ‐                   ‐                  ‐                 
Silver oz 2,791,523        ‐                    ‐                    ‐                    124,137          183,084         250,725         330,174         315,155         260,085         264,039         329,738         313,630         381,090           39,667              ‐                   ‐                  ‐                 
Copper % in concentrate 22.00 22.000             22.000            22.000            22.000            22.000            22.000            22.000            22.000            22.000             22.000              22.000             
Moisture % in concentrate 8.00 8.00                 8.00                8.00                8.00                8.00                8.00                8.00                8.00                8.00                 8.00                  8.00                 
Concentrate  t 000 dry basis 874.19             71.72               100.93            102.56            104.21            101.42            76.39              57.13              74.62              80.65               94.22                10.34               

t 000 wet basis 950.21             77.96               109.70            111.48            113.27            110.24            83.03              62.10              81.11              87.66               102.42              11.24               

Overall Payability (metal in Conc) 89.25% 89.66% 89.22% 89.25% 89.09% 88.88% 90.27% 90.08% 89.36% 88.55% 88.51% 87.85%

NET SMELTER RETURN (USD 000) 2,060,267        ‐                    ‐                    ‐                    181,066          238,287         242,614         240,829         227,234         211,584         152,149         177,310         171,128         198,077           19,991              ‐                   ‐                  ‐                 
Copper USD 000 1,127,316        ‐                    ‐                    ‐                    93,000             130,232         132,363         134,252         130,341         99,667            74,349            96,326            103,196         120,469           13,122              ‐                   ‐                  ‐                 
Platinum USD 000 401,539           ‐                    ‐                    ‐                    36,568             44,201            45,695            43,976            39,177            50,182            36,263            37,376            29,974             35,087              3,041                ‐                   ‐                  ‐                 
Palladium USD 000 415,730           ‐                    ‐                    ‐                    42,357             52,479            52,204            49,549            45,461            49,091            31,362            32,590            27,682             30,220              2,734                ‐                   ‐                  ‐                 
Gold USD 000 83,460             ‐                    ‐                    ‐                    7,700               9,260              9,455              9,244              8,628              9,606              7,097              7,206              6,683               7,938                643                   ‐                   ‐                  ‐                 
Silver USD 000 32,222             ‐                    ‐                    ‐                    1,441               2,115              2,897              3,809              3,627              3,038              3,077              3,811              3,593               4,363                451                   ‐                   ‐                  ‐                 

Cash Flow Forecast LOM 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
TOTAL Yr‐3 Yr‐2 Yr‐1 Yr1 Yr2 Yr3 Yr4 Yr5 Yr6 Yr7 Yr8 Yr9 Yr10 Yr11 Yr12 Yr13 Yr14

Net Smelter Return CAD 000 2,249,811        ‐                    ‐                    ‐                    197,724          260,209         264,935         262,986         248,139         231,049         166,146         193,622         186,872         216,300           21,830              ‐                   ‐                  ‐                 
Less Royalties CAD 000 3,058                ‐                    ‐                    ‐                    768                  764                 764                 762                 ‐                  ‐                  ‐                  ‐                  ‐                   ‐                    ‐                    ‐                   ‐                  ‐                 
Net Revenue CAD 000 2,246,753        ‐                    ‐                    ‐                    196,956          259,445         264,171         262,224         248,139         231,049         166,146         193,622         186,872         216,300           21,830              ‐                   ‐                  ‐                 

Operating Costs CAD/t ore 1,150,291        ‐                    ‐                    15,838              109,419          134,253         125,903         95,150            79,236            137,724         131,623         127,240         108,151         78,118              7,615                12                    6                      2                     
Mining ‐ ore 1.63              129,400           ‐                    ‐                    1,568                8,592               13,997            13,635            14,100            14,786            14,643            6,032              11,636            14,142             15,099              1,171                ‐                   ‐                  ‐                 
Mining ‐ waste 5.74              455,434           ‐                    ‐                    11,472              50,015             58,339            52,003            23,086            8,973              68,109            71,167            61,554            40,271             9,622                823                   ‐                   ‐                  ‐                 
Processing 6.02              477,669           ‐                    ‐                    ‐                    37,499             48,341            48,341            48,341            48,341            48,341            48,341            48,341            48,341             48,341              5,104                ‐                   ‐                  ‐                 
G&A 1.11              87,788             ‐                    ‐                    2,798                13,313             13,577            11,924            9,623              7,137              6,632              6,083              5,710              5,398               5,056                517                   12                    6                      2                     

Operating Margin 13.82            1,096,462        ‐                    ‐                    (15,838)            87,537             125,192         138,268         167,073         168,903         93,325            34,523            66,382            78,721             138,182           14,214              (12)                   (6)                    (2)                   

Capital Costs 7.39              586,451           1,430                135,676           248,739           34,600             29,047            31,077            32,899            27,519            13,879            9,424              8,462              9,016               3,028                14,519              (12,924)           42                   19                  
Engineering Studies ‐                ‐                    ‐                    ‐                    ‐                    ‐                   ‐                  ‐                  ‐                  ‐                  ‐                  ‐                  ‐                  ‐                   ‐                    ‐                    ‐                   ‐                  ‐                 
Mining Capital 1.75              139,225           ‐                    ‐                    10,270              29,722             24,169            26,199            28,021            22,641            8,751              4,546              3,584              3,888               (1,850)               (7,853)               (12,924)           42                   19                  
Processing Capital 4.12              326,609           ‐                    132,401           206,192           ‐                   ‐                  ‐                  ‐                  ‐                  ‐                  ‐                  ‐                  ‐                   ‐                    (11,983)            ‐                   ‐                  ‐                 
Infrastructure Capital 1.52              120,617           1,430                3,275                32,278              4,878               4,878              4,878              4,878              4,878              5,128              4,878              4,878              5,128               4,878                34,355              ‐                   ‐                  ‐                 

Change in Working Cap ‐                ‐                    ‐                    ‐                    ‐                    37,378             (329)                (356)                (2,909)             (2,977)             3,080              (6,948)             2,319              (2,260)              406                   (5,415)               (21,989)           ‐                  ‐                 

Pre‐tax c/flow 6.43              510,011           (1,430)              (135,676)          (264,578)          15,559             96,474            107,547         137,084         144,361         76,366            32,047            55,600            71,965             134,748           5,110                34,901             (48)                  (21)                 
Tax payable 1.78              140,923           ‐                    ‐                    ‐                    ‐                   ‐                  ‐                  10,538            43,230            19,777            4,992              12,689            15,173             31,703              1,359                ‐                   1,462              ‐                 
C/flow after tax 4.65              369,088           (1,430)              (135,676)          (264,578)          15,559             96,474            107,547         126,546         101,131         56,589            27,055            42,911            56,793             103,045           3,751                34,901             (1,509)            (21)                 
Cumulative C/Flow (1,430)               (137,106)          (401,684)          (386,125)         (289,651)        (182,104)        (55,558)          45,573            102,161         129,216         172,127         228,920         331,966           335,717           370,618          369,109         369,088        
Discounted C/Flow (8%) 77,189             (1,324)               (116,320)          (210,030)          11,436             65,659            67,773            73,838            54,638            28,308            12,532            18,404            22,553             37,890              1,277                11,002             (440)                (6)                   
Cumulative DCF (1,324)               (117,644)          (327,675)          (316,238)         (250,580)        (182,807)        (108,969)        (54,331)          (26,022)          (13,491)          4,913              27,466             65,356              66,633              77,635             77,195            77,189             



 
 

  215

19.0 INTERPRETATION AND CONCLUSIONS 
 
The Coldwell Complex contains significant resources outside of the current mine plan for the 
Marathon PGM-Cu deposit. The global resource for all Marathon Properties in the Coldwell 
Complex is 150 million tonnes of Measured plus Indicated material including 125 million 
tonnes at an average grade of 0.25% Cu and 1.03 g/t of PGM+Au at the Marathon PGM-Cu 
deposit and 25 million tonnes at 0.35% Cu and 0.63 g/t PGM+Au at the Geordie Lake 
Deposit (refer to Marathon PGM press release of October 9, 2008. 
 
The testwork programs completed to date were used to design the process used in the 
Feasibility Study.  In order to optimize the process developed and improve the estimated 
metallurgical performance in terms of valuable metal recoveries, an additional program of 
work has been awarded to XPS.  This metallurgical program, which commenced in 2008, 
includes the operation of a continuous mini pilot plant and should be completed at the end of 
the first quarter, 2009.  
 
The Feasibility Study completed on the Marathon PGM-Cu project demonstrates the 
potential to generate strong cash flow under appropriate metal price assumptions and provide 
attractive rates of return under circumstances recently observed over a period of at least 3 
years and with reasonable likelihood of recurring within the project development period. 
 
The sensitivity studies demonstrate, though, that the project is quite sensitive to adverse 
changes in price assumptions.  The project is moderately sensitive to operating cost changes, 
and less sensitive to changes in capital expenditure. 
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20.0 RECOMMENDATIONS 
 
20.1 MINERAL RESOURCES AND RESERVES 
 
In the next several months, Marathon’s efforts will be concentrated on securing the required 
funding to proceed with the development of the deposit. Throughout the process, the 
company will undoubtedly be restructuring toward a producing mining company, with 
exploration geared toward reserve and resource sustainability.  
 
P&E believes that Marathon should only undertake exploration as required by the 
Marathon/Benton JV Agreement, and delay a more extensive exploration program until 
production is well underway. At that time a budget to complete the work suggested in 
Section 19.0 should be considered; however, the prime focus resulting from an anticipated 
positive Feasibility Study should be pre-production development of the project. 
 
20.2 PROJECT DEVELOPMENT 
 
As a result of its Feasibility Study on the Marathon PGM-Cu Project, Micon recommends 
that Marathon PGM proceeds with the development of the project. 
 
Micon recommends that Marathon PGM continue with its process optimization work 
currently being undertaken by XPS. 
 
Given the volatility in metals prices since the last quarter of 2008 and the uncertain outlook 
for metal demand, Micon recommends that prices be monitored closely in order to assess the 
potential impact on the estimate of mineral reserves and the economics of the Marathon 
PGM-Cu project.  
 
Golder has made the following recommendations for work to be undertaken as the Marathon 
PGM-Cu project moves into the detailed design phase: 
 

• Additional tailings thickening tests should be completed on a representative sample 
from the pilot plant in order to better define the process and material characteristics. 
Additional testing should include, but not be limited to, flow loop testing, pilot scale 
thickening testing and flocculant optimization testing. 

• Additional subsurface investigations should be carried out to evaluate all dam 
foundations and to locate potential borrow sources. The foundation of the tailings 
thickening plant will also require a geotechnical investigation.  

• Finalize detailed design of dams and dykes. 

• Complete a site specific seismic hazard assessment. 

• Further examine the potential to co-mingle the waste rock and tailings to reduce dam 
volumes and footprint areas. 
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• Complete condemnation drilling beneath the tailings facilities. 

• Bathymetry surveys of existing lakes to be used or impacted during operation. 

• Based on the results and conclusions of the geochemical characterization program, it 
is recommended that: 

• A general mitigation plan should be prepared in consideration of options 
recommended based on existing data.  For example, segregation of acid generating 
materials under non-acid generating tailings or underwater. 

• Rock depleted in sulphide has little potential for acid generation, and may be 
suitable for distribution or for use on surface depending on the overall leachate 
potential and site characteristics.  However, additional confirmation and 
segregation based on operational monitoring is recommended. 

• Results of the longer term repetitive leach testing (kinetic testing) and the 
preliminary water quality estimates should be used in conjunction with the mine 
plan and other baseline data (e.g., water balance and water quality) to develop 
estimates of overall site water quality and to develop a site water management 
plan. 

• It is recommended that an evaluation of containment, treatment and discharge 
options be conducted as well as an evaluation of potential downstream impacts 
from the release of any water coming in contact with discharge from the waste 
rock pile or tailings area.  

20.3 PROJECT DEVELOPMENT BUDGET 
 
Marathon PGM plans to continue with the development of the project in 2009.  The budgeted 
costs include environmental studies and permitting ($2,000,000), and process optimization 
studies ($400,000).  Further work will be contingent upon market conditions and the success 
of the proposed program for 2009.  Micon concludes that the work items and cost estimates 
are reasonable and recommends that Marathon PGM implements its planned program.   
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20.4 SIGNATURES 
 
The data used in the preparation of the updated Mineral Resource estimate are current as of 
the end of October 8, 2008.  The data used in the preparation of the Feasibility Study are 
current as of December 19, 2008.   
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