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From:                                   Panel Registry
Subject:                               Request for documents included in reference sections of responses to SIRs 5 and 6
 
From: Read,Rob [Burlington] <email address removed> 
Sent: December-02-13 1:56 PM
To: <email address removed>
Cc: Liu,Amy [CEAA]; Brian Fraser; Parker,Cindy [CEAA]; Fell,Denise [Burlington]
Subject: Request for documents included in reference sections of responses to SIRs 5 and 6
 
Tabatha,
 
The following documents are included in the reference sections contained in the response to the following SIRs:
 
SIR 5 – Impact of PSMF Discharge to Hare Lake:
 

Knight Piesold Inc. (KPI). 2013. Technical memo to Stillwater Canada Inc. Process Solids Management Facility Solids and
Water Balance.
 
 
SIR 6 – Groundwater recharge, retention and climate change:
 

Knight Piesold Ltd. (KPL). (2013c). Memorandum to Kevin McCarthy. Re: Process Solids Management Facility Seepage
Analysis. June 10. North Bay, Ontario. NB13-00080.

 
Could you please direct me to where I could find these documents?  If they have not been provided, could we please have a copy
so they can be considered in our review?
 
Thanks in advance.
 
Regards,
Rob
---------
 
Rob Read
Environmental Assessment Officer |  Agent d’évaluation environnementale
Environmental Assessment Section | Section de programme d’evaluation environnementale
Environmental Protection Operations Division -Ontario | Division des opérations de protection de l’environnement de l’Ontario
Environmental Stewardship Branch | Direction générale de l'intendance environnementale
Environment Canada | Environnement Canada
<personal information removed>
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November 1, 2013 
 
Stillwater Canada Inc. 
1127 Barton Street 
Thunder Bay, ON, Ontario 
Canada, P7B 4A3 
 
To: Letter to File 
Copy To: Clark Gilbert, Tabatha Leblanc, Kevin McCarthy 
 
Re: Process Solids Management Facility Water and Solids Balance for Average, Wet and Dry  
 Conditions 
 

1 INTRODUCTION 

This letter provides a summary of the water balance analysis for the Process Solids Management Facility 
(PSMF) to be constructed for the Marathon PGM-Cu Project owned by Stillwater Canada Inc. (SCI).  The 
conceptual design and operating strategy for the PSMF has been developed by Knight Piésold (KP) in 
consultation with SCI.  The PSMF will consist of two storage cells (Cell 1 and Cell 2) that will be used to store 
process solids and to manage process water and runoff water from the PSMF catchment and the mine site.  The 
general site arrangement for the Project, including the PSMF layout, watershed boundaries, and relevant 
infrastructure is shown on Figure 1.  The water balance was prepared using the GoldSim© software package as 
part of the ongoing design work.  The water balance was completed for a 12 year mine life under average 
precipitation conditions.  Dry and wet conditions were evaluated during years of operation that would be most 
sensitive to an increase or decrease in precipitation. 

The objectives of the analysis were to: 

 confirm the required crest elevations for the PSMF Cell 1 and Cell 2 embankments 
 confirm the operational distribution of water within the PSMF 
 provide an estimate of the volumes of water reporting to the PSMF and the amount of excess water planned 

for release to Hare Lake 
 confirm the required pumping capacities required to facilitate the release of water to Hare Lake 
 estimate the required make-up water requirements during operations 
 estimate the water discharged from the facility during the post-closure phase. 

The water balance analysis herein assumes that the process solids will be deposited into the Open Pits during 
the later years of operations. 

The site layout, water management, design criteria, methodology, and results of the water balance analysis are 
discussed below. 

2 CONCEPTUAL SITE LAYOUT AND WATER MANAGEMENT 

2.1 GENERAL 

The PSMF will be located approximately 3 km west of the Plant Site, as shown on Figure 1.  A haul road will be 
constructed from the Plant Site and Open Pit area to the PSMF in order to haul the Type 1 mine rock needed to 
construct the embankments.  The PSMF will be constructed in stages in order to provide the required process 
solids storage capacity for the on-going mine development.  Cell 1 will be constructed during the pre-operating 
period (Years -2 and -1) and Cell 2 will be constructed during operations.  The pipework and water management 
strategy for Cell 1 and Cell 2 of the PSMF are outlined below. 
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2.2 PIPEWORK 

The pipelines required for water management at the PSMF, include the Process Solids Delivery Pipelines, Water 
Reclaim Pipeline, Open Pit Dewatering Pipeline, Water Transfer Pipeline, Excess Water Removal Pipeline, and 
Make-up Water Pipeline.  The pipelines are briefly described below. 

 Process Solids Delivery Pipelines - The Mill will produce Type 1 (low sulphur) and Type 2 (high sulphur) 
process solids.  The process solids slurries will be conveyed to the PSMF via separate pipelines along the 
PSMF haul road.  The Type 1 process solids will be deposited around the perimeter of the storage cells and 
the Type 2 process solids will be deposited within the center of the storage cells.  

 Reclaim Water Pipeline - The Reclaim Water Pipeline will recycle water from the PSMF back to the Mill for 
processing.  The Reclaim Water pipeline will be installed along the PSMF haul road. 

 Open Pit Dewatering Pipeline - The Open Pit Dewatering Pipeline will convey runoff water collected within 
the Open Pits and Plant Site areas to the PSMF for management and use as process water.  The pipeline 
will be installed from Pit 4 to the PSMF along the PSMF haul road.    

 Water Transfer Pipeline - The Water Transfer Pipeline will transfer water from Cell 2 to Cell 1.  The pipeline 
will be located on the access roads on the embankment between Cell 1 and Cell 2.  

 Excess Water Removal Pipeline - The Excess Water Removal Pipeline will transfer excess water from the 
PSMF to the Water Treatment Facility.  The pipeline will convey the excess water from a floating pump 
barge located in the PSMF to the Water Management Facility. 

 Excess Water Transfer Pipeline - The Excess Water Removal Pipeline will transfer excess water from the 
PSMF to Hare Lake.  The pipeline will be installed on the access road to Hare Lake. 

 Make-up Water Pipeline - During water deficit conditions the Make-up Water Pipeline will transfer runoff 
water from the Mine Rock Storage Area (MRSA) catch basins to Pit 4.  

2.3 WATER MANAGEMENT IN CELL 1 

The initial Cell 1 embankments will be constructed during the pre-operating period (Year -2 and -1) in order to 
accumulate the water needed for Plant commissioning, to provide storage of process solids, and to help manage 
water during the first year of operations.  The Cell 1 embankments will be raised during Year 1 to provide 
additional process solids storage for the second year of operations.  The Cell 1 water management strategy for 
Year 1 is illustrated on Figure 2 and is summarized as follows: 

 Process solids will be deposited to Cell 1 during the first two years of operations.  Type 1 process solids will 
be deposited around the perimeter of the storage cell and Type 2 process solids will be deposited to the 
center of the storage cell.   

 Process water will be reclaimed from Cell 1 to the Mill. 
 Runoff collected in the Open Pits will be pumped to Cell 1 to provide adequate mixing prior to reclaim to the 

Mill. 
 Runoff water collected in the Cell 2 basin (north of Cell 1) will be transferred to Cell 1. 
 Make-up water from the MRSA will be conveyed to Pit 4 and on to Cell 1, as required (Note: that for 

accounting purposes, make-up water is shown as a separate input to Cell 1). 
 Any excess water will be released to Hare Lake. 

2.4 WATER MANAGEMENT IN CELL 2 

The Cell 2 embankments will be constructed from Year 2 to Year 6 of operations in order to provide storage of 
process solids and water management for the remainder of the mine life.  The Cell 2 water management 
strategies during Year 3 and Year 6 are illustrated on Figure 3 and Figure 4, respectively.  The Cell 2 water 
management strategy is summarized as follows:  

 Process solids will be deposited to Cell 2 from Year 3 to Year 10 of operations.  Type 1 process solids will 
be deposited around the perimeter of the storage cell and Type 2 process solids will be deposited to the 
center of the storage cell.   

 The Type 2 process solids will be deposited to the Open Pits at the start of Year 9 and the Type 1 process 
solids will be deposited in the Open Pits towards the end of Year 10.   
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 Process water will be reclaimed from Cell 2 to the Mill.  Alternatively, water could be pumped from Cell 2 to 
Cell 1, if process water were to be reclaimed from Cell 1 during all phases of operation. 

 Runoff water collected in the Open Pits will be pumped to Cell 2 to provide adequate mixing prior to reclaim 
to the Mill. 

 Any excess water in Cell 2 will be transferred to Cell 1. 
 Make-up water from the MRSA will be conveyed to Pit 4 and on to Cell 2, if required (Note: that for 

accounting purposes, make-up water is shown as separate input to Cell 2). 
 Any excess water will be released from Cell 1 to Hare Lake. 

3 ASSUMPTIONS USED IN ANALYSIS 

The design assumptions are summarized in Table 1.  Key design assumptions used in the water balance are as 
follows: 

 The Type 1 process solids slurry will have an average solids content of approximately 35% and the Type 2 
process solids slurry will have an average solids content of approximately 10% (by weight).  

 Initial lining of the PSMF Cell 1 embankments with HDPE geomembrane will be completed in October of 
Year -2 up to El. 320 m.  This will allow water to accumulate in the PSMF for commissioning of the Mill. 

 Commissioning of the Mill will occur in October of Year -1 and process solids will be deposited 
to Cell 1 starting in November of Year -1. 

 Type 1 and Type 2 process solids will be deposited to Cell 1 during the first two years of operations. 
 Type 1 and Type 2 process solids will be deposited to Cell 2 at the start of Year 3.  Type 2 process solids 

will be discharged to the Open Pits at the start of Year 9 and Type 1 process solids will be deposited to the 
Open Pits towards the end of Year 10.  

 Water will be reclaimed from Cell 1 when process solids are deposited to Cell 1.  Similarly, water will be 
reclaimed from Cell 2 when process solids are deposited to Cell 2. 

 Storage capacity to contain the Environmental Design Storm (EDS) (Timmins Storm event, 193 mm rainfall 
in 12 hours) has been included in the PSMF water balance. 

 A freeboard allowance has been included in the PSMF water balance to convey the Inflow 
Design Flood (IDF) over the Emergency Overflow Spillway (wet freeboard).  This arrangement will prevent 
overtopping of the PSMF embankment due to wave run-up during the IDF (dry freeboard). 

 A minimum pond depth of 2 m will be maintained over the Type 2 process solids.  The minimum operating 
pond volume was calculated based on the 2 m water cover. 

 The maximum operating pond volume was calculated based on maintaining sufficient capacity to contain 
the EDS below the spillway invert. 

 Any excess water from Cell 2 will be transferred to Cell 1 and any excess water from Cell 1 will be released 
to Hare Lake. 

 Sufficient pumping capacity will be in place to pump excess water from Cell 1 to Hare Lake.  The proposed 
design pumping rate is 500 m3/hr, which is greater than the excess water discharge requirements under 
average conditions. 

4 METHODOLOGY 

The water balance was developed using monthly time steps for a 14 year period (Year -2 to Year 12).  The water 
balance outlines the estimated water surplus and/or deficit using monthly average, wet, and dry precipitation, 
evaporation and runoff coefficients outlined in Calder, 2012.  The results of the water balance under average 
conditions were used to determine which years would be most sensitive to an increase or decrease in 
precipitation.  The 1 in 25 year dry precipitation conditions were applied to the first two years of operation and 
the 1 in 25 year wet precipitations conditions were applied to the first four years of operation.   

5 RESULTS 

5.1 AVERAGE PRECIPITATION CONDITIONS 

The results of the water balance analysis are illustrated on Figure 5 through Figure 11.  The results presented on 
each figure are discussed below: 
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 Figure 5 - Cell 1 Projected Filling Schedule: 
o The required crest elevation for the proposed embankment provides sufficient capacity to contain the 

process solids, maximum operating pond volume and the EDS volumes. 
o Cell 1 receives process solids for 24 months at the beginning of operations (as shown by the cumulative 

solids line), which remains constant from Year 3 onwards. 
o The volume of water accumulated in Cell 1 prior to operations is approximately 2.4 million m³, which is 

required for reclaim water during the initial months of operations.  This water will be from PSMF runoff, 
and other sources. 

o At the end of operations, towards closure, approximately 2.2 million m3 of water will be transferred from 
Cell 1 to the Open Pits via the reclaim water pipeline.  

 Figure 6 - Cell 1 Water Inputs: 
o The monthly process water volume discharged to Cell 1 is approximately 2.2 million m3. 
o Water will be transferred from the Open Pits at the peak rate 500 m³/hr from April to August.  The flow 

rate decreases to zero during the winter months. 
o Make-up water will be required in Cell 1 during the winter months in Year 1, Year 2, and Year 3 of 

operations.  The monthly make-up requirement ranges from approximately 2,500 m3 to 400,000 m3.  
Make-up water would be required during November and December of Year 1, January to 
March and October to December of Year 2, and January to March of Year 3.  The make-up water in 
Year 3 is minimal and will be required primarily to maintain the 2 m water cover during winter.  The total 
make-up requirement is approximately 1.6 million m3.  Additional water would need to be transferred into 
Cell 1 from Cell 2 or the MRSA during Year 1 in order to provide sufficient reclaim water during the 
winter months.   

o Monthly Runoff from the PSMF catchment areas ranges from zero in the winter months to 384,000 m³ in 
April.  During the summer, runoff volumes are expected to be approximately 60,000 m³. 

 Figure 7 - Cell 1 Water Outputs: 
o Reclaim water is pumped from Cell 1 to the Mill during Year 1 and Year 2 while the process solids are 

being deposited to Cell 1. 
o Excess water will be released to Hare Lake starting sometime in Year 5.  Excess water from the PSMF 

will be released  between April and November for the remainder of the mine life.   
o Seepage and evaporation from Cell 1 are relatively constant over the operational period and will 

decrease at closure. 

 Figure 8 - Cell 2 Projected Filling Schedule:  
o The proposed embankment stages provide sufficient capacity to contain the process solids and the 

maximum operating pond volume.  The EDS can be conveyed via the spillway to Cell 1 for storage from 
Year 2 onwards. 

o Between Year -2 and Year 2, Cell 2 will accumulate runoff water from the surrounding catchment.  
o At the end of operations, towards closure, approximately 9.0 million m3 of water will be transferred to the 

Open Pits via the reclaim water pipeline.  

 Figure 9 - Cell 2 Water Inputs: 
o The monthly process water volume discharged to Cell 2 is expected to decrease from 

approximately 2.2 million m3 to 1.2 million m3 in Year 9 when the Type 2 process solids are deposited to 
the Open Pits. 

o Runoff volumes are large in April due to the spring freshet, but are fairly consistent from May through 
October. 

o Water from Open Pit 4 will be transferred to Cell 2 from Year 3 onwards.  
o At the end of Year 10, inflow to Cell 2 will consist of natural runoff from the local catchment area. 

 Figure 10 - Cell 2 Water Outputs: 
o Reclaim water is pumped from Cell 2 from Year 3 to Year 10 while the process solids are being 

deposited to Cell 1.  In Year 9 reclaim to the mill will need to be managed between the Open Pits and 
Cell 2. 

o Water will be transfer from Cell 2 to Cell 1 from Year 6 to Year 10. 
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o Seepage and evaporation from the facility will steadily increase during operations as the filling elevation 
and supernatant pond area increases.  

 Figure 11 - Excess Water Discharge: 
o Excess water discharge is not expected to occur until approximately Year 5 of operations.   
o The monthly excess water discharge sometime in Year 5 will range from 39,000 m3 to 73,000 m3.  The 

estimated annual discharge in Year 5 is 428,000 m3. 
o The monthly excess water discharge from Year 6 to Year 12 will range from 39,000 m3 to 207,000 m3.  

The estimated annual discharge is 778,000 m3. 

5.2 DRY PRECIPITATION CONDITIONS 

The 1 in 25 year dry precipitation conditions were applied to the first two years of operations as these are the 
years during which make-up water will be required under average conditions.   

Under dry conditions, make-up water will be required in Cell 1 during Year 1, Year 2, and Year 3 of operations.  
The monthly make-up requirement ranges from approximately 45,000 m3 to 400,000 m3.  The make-up water is 
required over a longer time period under dry conditions than under average precipitation conditions.  Make-up 
water will be required over a period of three months in Year 1 (October to December), seven months in 
Year 2 (January to March and September to December), and three months in Year 3 (January to March).  The 
make-up water in Year 3 is required to maintain the 2 m water cover during winter.  The total make-up 
requirement in Cell 1 over this period is approximately 2.1 million m3. 

Dry precipitation conditions in Year 1 and 2 would result in less water stored in Cell 2 prior to the normal 
operations period.  As such, make-up water would also be required in Cell 2 during March of Year 3 and Year 4.  
The monthly make-up required ranges from approximately 5,000 m3 to 75,500 m3.  The total make-up 
requirement in Cell 2 over this period is approximately 82,000 m3. 

Additional water would need to be transferred into Cell 1 and/or Cell 2 from the MRSA to provide sufficient 
reclaim water during the months when make-up water is required.  During the 1 in 25 year dry precipitation 
conditions, the estimated runoff reporting to the Stream 2 and Stream 3 MRSA catch basins is 
approximately 520,000 m3 (Calder, 2012).  The runoff volumes from the MRSA are minimal during the winter and 
as a result, the additional water would need to be transferred into the PSMF during the spring, summer and fall 
months.  

5.3 WET PRECIPITATION CONDITIONS 

Water will be treated as required and released from Cell 1 starting sometime in Year 5 under average conditions.  
The 1 in 25 year wet precipitation was applied to the first four years of operation (Year 1 to Year 4) to determine 
the additional volume of water that would need to be managed and released.   

The increased input of water under the wet precipitation conditions can be managed within Cell 1 during the 
first three years and discharge would be required at the end of Year 4.  However, if excess water were allowed 
to accumulate during the first three years, the volume of water discharged from the facility from 
Year 5 to 8 would need to be increased.  As such, if a wet year or years were experienced at any point during 
the first four years, then the additional volume of water accumulated should be discharged from the facility in that 
year.  This will prevent an accumulation of water in later years that could result in required discharge rates that 
are greater than currently predicted under normal conditions.   

The increase in water input to the PSMF from local catchment runoff and direct precipitation to the pond during a 
1 in 25 wet year are estimated as follows: 

 Cell 1 water inputs would increase from approximately 336,000 m3 in Year 1 to 380,000 m3 in Year 12. 
 Cell 2 water inputs would increase from approximately 400,000 m2 in Year 1 to 1,482,000 m3 in Year 12. 

6 POST-CLOSURE WATER BALANCE 

Closure measures for the surfaces in Cells 1 and 2 will include the following: 

 Dewatering of the ponds that were present during operations 
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 Grading of selected process solids surface areas 
 Installation of rockfill drainage channels to promote infiltration, and to prevent erosion 
 Installation of rockfill wind breaks to reduce dusting at appropriate locations 
 Vegetation of the process solids surface.  

During post-closure, direct precipitation on the PSMF and runoff from the surrounding catchment will either 
recharge soil moisture or run off the facility.  The runoff coefficients used during the operations phases were 
applied to the surrounding catchment.  A runoff coefficient of 0.3 was used for the process solids surface.  This 
value was chosen as infiltration and evapotranspiration were calculated separately for the process solids surface 
and the facility will be vegetated, gently sloping, have rockfill channels and rock fill wind breaks.  It was assumed 
that all of the runoff from Cell 2 to Cell 1 continues to runoff to Stream 6 and does infiltrate into Cell 1.  The 
monthly volume of runoff from Cell 1 and Cell 2 during the post-closure phase is shown in Table 2.  

Table 2  Post Closure Monthly Runoff Volume 

 Monthly Runoff (m3) 
April May June July Aug Sept Oct Nov 

Cell 1 105,260 12,800 12,800 11,970 12,830 17,650 19,100 10,560 
Cell 2 201,600 36,710 43,390 40,560 43,490 50,620 44,230 20,220 

Total to 
Stream 6 306,860 49,510 56,190 52,530 56,320 68,270 63,330 30,780 

7 SUMMARY AND CONCLUSIONS 

The conceptual PSMF water balance was completed for average, wet and dry precipitation conditions.  The 
following summary and conclusions are provided:  

 The proposed embankment staging provides sufficient capacity for process solids storage and water 
management. 

 The final embankment elevations and management strategy towards closure assumes deposition of process 
solids in the Open Pits at that time.   

 Make-up water will be required in Cell 1 during Year 1 through Year 3.  Additional water will need to be 
transferred from Cell 2 or the MRSA during Year 1 to provide sufficient reclaim water.  

 Under dry precipitation conditions from Year 1 through Year 3, the make-up water required in Cell 1 will 
increase.  A minimal amount of make-up water will also be required in Cell 2 to maintain the 2 m water cover 
over the process solids surface.  

 Excess water will be released to Hare Lake from April through November starting in Year 5 of operations.  
The estimated annual discharge during Year 5 is approximately 428,000 m3.  The estimated annual 
discharge from Year 6 onwards is 778,000 m³.   

 Under wet precipitation conditions, the inputs to the PSMF will increase.  The increase in water volumes 
during a wet year will be released as required during that year to prevent accumulation. 

The input parameters, assumptions and design criteria utilized in this analysis may be further optimized during 
detailed design.   
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Runup and Wind Setup. Proceedings Canadian Dam Association (CDA) Annual Conference, 
St. John’s, NL, Canada. 

Calder Engineering Ltd. (2012). Supporting Information Document No. 21 Marathon PGM-Cu Project Surface 
Water Hydrologic Impact Assessment, Reference No. 09-115. 
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Signed:  Reviewed:  
 Andrew Rees, Ph.D.  Craig Hall, P.Eng. 
 Project Environmental Scientist  Senior Engineer 
    
 
 
 
 
 
 
Approved:  
 Robert A. Mercer, Ph.D., P.Eng. 
 Managing Principal, North Bay 
  
Attachments:  
Table 1 Rev 0 Design Criteria 
Figure 1 Rev 0 Process Solids Management - Facility Water Management Plan 
Figure 2 Rev 0 Water Balance Flowsheet - Year 1 
Figure 3 Rev 0 Water Balance Flowsheet - Year 3 
Figure 4 Rev 0 Water Balance Flowsheet - Year 6 
Figure 5 Rev 0 Cell 1 - Projected Filling Schedule - Average Conditions 
Figure 6 Rev 0 Cell 1 - Water Inputs - Average Conditions 
Figure 7 Rev 0 Cell 1 - Water Outputs - Average Conditions 
Figure 8 Rev 0 Cell 2 - Projected Filling Schedule - Average Conditions 
Figure 9 Rev 0 Cell 2 - Water Inputs - Average Conditions 
Figure 10 Rev 0 Cell 2 - Water Outputs - Average Conditions 
Figure 11 Rev 0 Excess Water Discharge - Average Conditions 
 
Copy To:  Clark Gilbert 

Tabatha Leblanc 
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Parameter Unit Area Value Source Comments

Nominal milling rate tonnes/d Cell 1 & 2 & Pits 25,000 SCI

Type 1 Process Solids Dry Density tonnes/m³ Cell 1 & 2 & Pits 1.3 initial; 1.5 final Laboratory Testwork

Type 2 Process Solids Dry Density tonnes/m³ Cell 1 & 2 & Pits 1.1 initial; 1.3 final Laboratory Testwork

Type 1 Specific Gravity Cell 1 & 2 & Pits 3.03 Laboratory Testwork

Type 2 Specific Gravity Cell 1 & 2 & Pits 3.20 Laboratory Testwork

Slurry Percent Solids % Cell 1 & 2 & Pits Type 1 = 35% 
Type 2 = 10% SCI

Type 1 Process Solids % Cell 1 & 2 & Pits 85 SCI

Type 1 Process Solids % Cell 1 & 2 & Pits 15 SCI

Pond/Beach Ratio % Cell 1 & Cell 2 100 Assumption Water cover maintained over both cells

Dry Beach/Active Beach Ratio % Cell 1 & Cell 2 0 Assumption Water cover maintained over both cells

Average Reclaim Rate m³/day Cell 2 73,200 Calculation 100% of process water for water balance

Discharge from Pit m³/hr Cell 1 500 maximum Open Pit and Plant Site Water 
Management (NB13-00419) Actual pumping rate varies by month

Excess Water Discharge to Hare Lake m³/hr Cell 1 500 maximum Assumption Actual pumping rate varies by month

Cell 1 26.7 to 74.8 Seepage analysis Varies by year

Cell 2 5.7 to 260.7 Seepage analysis Varies by year

Cell 1 120.8 AutoCAD model

Cell 2 153 to 265.2 AutoCAD model Varies by Year

Cell 1 2.00 Calculation 2 m water cover over process solids

Cell 2 2.00 Calculation 2 m water cover over process solids

Cell 1 varies Calculation Spillway invert minus EDS

Cell 2 varies Calculation Spillway Invert

Cell 1 210,000 Calculation - Ultimate Footprint Timmins Storm = 193 mm

Cell 2 466,000 Calculation - Ultimate Footprint Timmins Storm = 193 mm

Cell 1 0.6 to 0.9 Calculation Conveys the PMP = 328 mm

Cell 2 0.4 to 0.6 Calculation Conveys the PMP = 328 mm

Cell 1 1.1 to 1.2 Calculation Based on CDA guidelines

Cell 2 1.0 to 1.8 Calculation Based on CDA guidelines

Annual Effective Precipitation mm All 826.4 Calder Engineering Ltd. Varies by month

Annual Evaporation mm All 513.0 Calder Engineering Ltd. Varies by month

Runoff Coefficients % All varies Calder Engineering Ltd. Refer to Hydrology Summary

I:\1\01\00446\04\A\Correspondence\NB13-00572 - PSMF Water Balance Including Wet and Dry\Draft\[Table 1 - Design Assumptions.xlsx]Table 1 Design Assumptions

Minimum Pond Depth m

Maximum Operating Pond Depth

Inflow Design Flood Freeboard
(Wet Freeboard) m

Environmental Design Storm (EDS) m3

Seepage m³/day

Basin Catchment Area ha

Wave Run-up Freeboard 
(Dry Freeboard) m

TABLE 1

STILLWATER CANADA INC.
MARATHON PGM-Cu PROJECT

PROCESS SOLIDS MANAGEMENT FACILITY WATER AND SOLIDS BALANCE FOR AVERAGE, WET AND DRY CONDITIONS
DESIGN ASSUMPTIONS
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NOTES:
1. PRECIPITATION DATA WERE OBTAINED FROM CALDER ENGINEERING LTD. TECHNICAL MEMORANDUM 
09-115 DATED NOVEMBER 23rd, 2011.
2. RUNOFF WATER TO THE OPEN PITS WILL BE PUMPED TO CELL 1 DURING THE FIRST 2 YEARS OF 
OPERATIONS.  DURING THE LAST 2 YEARS OF OPERATIONS, RUNOFF WATER  WILL BE MANAGED IN THE 
SATELLITE PITS AND USED AS RECLAIM WATER FOR THE PLANT. 
3. THE CAPACITY TO STORE RUNOFF VOLUMES FROM THE OPEN PIT RESULTING FROM THE TIMMINS 
STORM WILL BE MAINTAINED WITHIN CELL 1.
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NOTES:
1. PRECIPITATION DATA WERE OBTAINED FROM CALDER ENGINEERING LTD. TECHNICAL MEMORANDUM 
09-115 DATED NOVEMBER 23rd, 2011.
2. AFTER CLOSURE, EXCESS WATER (RUNOFF) WILL BE DISCHARGED FROM CELL 1 TO STREAM 6 VIA THE 
SPILLWAY.
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2. EXCESS WATER FROM YEAR 11 ONWARDS WILL CONSIST OF RUNOFF WATER AND BE TRANSFERRED 
TO CELL 1 FROM CELL 2 VIA THE SPILLWAY.
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NOTES:
1. PRECIPITATION DATA WERE OBTAINED FROM CALDER ENGINEERING LTD. TECHNICAL MEMORANDUM 
09-115 DATED NOVEMBER 23rd, 2011.
2. AFTER CLOSURE, EXCESS WATER (RUNOFF) WILL BE DISCHARGED FROM CELL 1 TO STREAM 6 VIA THE 
SPILLWAY.
3. THE PROPOSED DESIGN MAXIMUM THROUGHPUT FOR THE WATER MANAGEMENT FACILITY DISCHARGE 
TO HARE LAKE IS 500 m3/hr.
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