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1.0 Introduction 

The Crawford Nickel Sulphide Project (the Project) is a planned open pit nickel mine development 
owned by Canada Nickel Company (CNC). The project is located approximately 42 kilometres (km) north of 
Timmins, in northern Ontario. The project will involve the development of an Open Pit mining 
area, a Process Plant, as well as Impoundment, Stockpiles, and Tailings Management Facilities. 
Ausenco was retained by CNC to develop an overall water management strategy for the site and develop 
an accompanying Water Balance to support infrastructure planning and permitting. This document 
summarizes the water balance model.  

2.0 Water Balance Objectives 

The site-wide water balance provides an understanding of the spatial and temporal movement of water 
around the site and aids in the sizing of water storage infrastructure and conveyance mechanism. 
The principal objectives of the water balance are: 

 Sourcing the required make-up water volume for operational activities. 

 Optimizing the utilization of reclaimed water to minimize dependence on external make-up water 
sources. 

 Assessing on-site hydrological conditions, considering potential impacts of climate change. 

 Determining treatment rates to maintain water quantity standards and regulate discharge 
into the receiving environment. 

 Evaluating the capacity of water storage facilities to ensure effective management of water 
resources and storm runoff resulting from extreme precipitation events. 

 Estimating  

The water balance model was developed using GoldSim (GoldSim Technology Group LLC, 2022) to 
simulate changes to water flow during the life of mining operations and into closure.  

A monthly water balance was developed to simulate the construction, operation, closure, and post closure 
phases of the project.  

Select years were further refined to a daily timestep to provide better resolution of water movement 
during key years.  
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3.0 Water Balance Model Input and Assumptions 

Model inputs and assumptions are detailed in the following sections. Additional project parameters can be 
found in the Water Management Plan and Design Criteria prepared by Ausenco. The following water 
components were considered in the water balance: 

 Surface runoff from disturbed areas (Impoundment Facility, Tailings Management Facility (TMF), 
East and West Stockpiles, Process Plant) 

 Precipitation and groundwater inflows for Main Zone and East Zone Pits as well as Collection 
Ponds. 

 Direct precipitation and evaporation from Collection Ponds 

 Process water requirement. 

The overall project development schedule is composed of several key phases, each encompassing 
various project activities. A summary of the general assumptions is presented in Figure 3-1 below. 
Additional information on sequencing is provided in the Water Management Plan (Ausenco, 2024). 
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3.1 Climate Inputs 

The water balance was developed using the climate parameters provided by Stantec (Stantec, 2024), 
shown in Table 3-1. Snowmelt was estimated based on the temperature increase in late spring and summer 
from April to June. The daily climate adjusted inputs, provided by Stantec, are included in Appendix A. 
The meteorological data also included climate adjusted precipitation for the 1/100-year, 24-hour and 
1/10-year, 24-hour design storms (Table 3-2).  

Table 3-1 Climate Adjusted Meteorological Data 

2071-2100 Climate Normal 

Month Total Rainfall (mm) 
Total Snowfall  

(mm water equivalent) 
Temperature (ºC) 

January 2.24 67.48 -10.84 

February 3.68 49.13 -9.8 

March 18.59 45.18 -4.05 

April 46.96 13.74 5.49 

May 73.67 1.68 12.89 

June 82.98 0.02 18.65 

July 85.44 0.00 21.44 

August 81.66 0.00 20.21 

September 93.67 0.13 15.16 

October 76.71 7.19 8.45 

November 43.69 41.94 0.76 

December 9.83 64.82 -6.9 

Source:  Stantec, 2024 

Table 3-2 Climate Adjusted Design Storms  

Duration 
Total Rainfall (mm) 

10-year 100-year 

24 hour 98.40 151.20 

Source:  Stantec, 2024 

3.2 Footprint Areas 

The facility footprint areas are outlined in Table 3-3. As noted in the Water Management Plan, 
a conservative assumption was made that the mine footprint would be effectively constructed by the fourth 
year of operations. Reclamation of various facility infrastructure is further described in the Water 
Management Plan.  



Canada Nickel Company Inc.
Crawford Site-Wide Water Balance Summary Report Project No. 104945-05
 

 September 2024 Page | 5 

240905_104945-WB-04200-23232-501_Final_v2.0.docx 

Table 3-3 Footprint Areas 

Mine Life  

Construction 
(Year -1) 

Operations 
(Year 2) 

Operations 
(Year 4) 

(m2) (m2) (m2) 

Clay Impoundment  Natural Ground 2,830,009 2,830,009 2,830,009 

Clay Impoundment  15,164,377 19,678,862 20,176,498 

Rock Impoundment  Natural Ground - - 208,684 

Rock Impoundment - - 11,718,271 

East Stockpile North  Natural Ground 60,000 60,000 60,000 

East Stockpile North 2,415,169 2,415,169 2,415,169 

East Stockpile South  Natural Ground 168,000 168,000 168,000 

East Stockpile South 695,094 695,094 695,094 

West Stockpile  Natural Ground - - 715,228 

West Stockpile - - 5,210,000 

Process Plants 926,125 926,125 926,125 

TMF 1,899,858 5,225,796 17,161,837 

MZ Pit - - 4,419,200 

MZ Pit 1,002,102 2,422,613 4,419,200 

3.3 Runoff 

The runoff coefficient is an important parameter used in the water balance modelling to quantify 
the proportion of rainfall that contributes to surface runoff. It represents the fraction of total precipitation 
that becomes runoff after accounting for factors such as soil type, land cover, and terrain characteristics. 
Different runoff coefficients are utilized across various land surfaces within the model, reflecting 
the diverse hydrological conditions present in different areas of the mine site (Table 3-4). 
These coefficients are determined based on factors such as soil texture, vegetation cover, and land use 
practices, and are essential for accurately simulating the movement of water through the landscape and 
estimating the overall water balance of the system.  

During the construction and operational phases, runoff coefficients reflect the characteristics of disturbed 
areas where soil compaction and limited vegetation cover increase surface runoff. The runoff coefficient 
adopted for the for Stockpiles and Rock Impoundment was based on the coarse rock material that will 
comprise those locations. Considering the composition of the Clay Impoundment, which consists of 
roughly 37% sand and till, 40% clay, and 20% mixed material (clay and rock) storage, a weighted composite 
runoff coefficient was used.  
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Table 3-4 Runoff Coefficients for Various Mine Site Areas 

 Runoff Coefficient 

Land Use Type Construction Phase Operations Phase Closure Phase 

Natural Ground 0.5 0.5 0.5 

Tailings Management Facility 0.7 0.7 0.7 

Pits 1 1 1 

Ponds 1 1 1 

East and West Stockpile 0.4 0.4 0.7 

Rock Impoundment  0.4 0.4 0.7 

Clay Impoundment  0.51 0.51 0.7 

Reclaimed Areas 0.7 0.7 0.7 

Process Plants 0.8 0.8 0.7 

3.4 Pit Inflows 

Inflow into the pits includes groundwater, direct precipitation, and surface runoff from nearby areas. 
Once collected, a portion of this water will be transported to the TMF Collection Ponds for treatment, 
depending on each pond s capacity and treatment availability. To manage any excess flow, a sump will be 
installed within the pits with an estimated capacity of 400,000 m3, which will be used to store and regulate 
make-up water as well as managing design storms.  

A groundwater model was developed by Stantec for the various phases of the mine to assess potential 
Table 3-5 outlines the groundwater inflows used 

for the water balance. As part of the hydrogeological assessment, Stantec also developed groundwater 
stage-inflows for post-mining conditions to assess the infiltration into the pit and the long-term steady-state 
groundwater inflows once the pit was completely infilled. These are shown in the table below. 

Table 3-5 Groundwater Pit Inflow  

Stages of Mine (Year) Average GW inflow (m3/d) 

Years -1 2,700  

Year 15 10,500 

Year 31 9,400  

Post Closure - East Spillway  900 

Post Closure - West Spillway 500 
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Table 3-6 Post mining Pit inflows   

Stages of Mine (m above sea level) Average GW inflow (m3/d) 

-255 9,400 

-245 9,400 

-14 8,600 

86 8,000 

136 7,900 

186 7,400 

236 5,900 

268 (closure spillway elevation) 1,400 (to Spillways) 

3.5 Process and Fresh water Requirements 

The determination of water requirements at the mill was based on the specified mill production and tailings 
characteristics. Table 3-7 provides the summary of the required process makeup water. It should be noted 
that reclaimed slurry water within the tailings (bleed water) is not included within the water balance. 
This water is considered within the process mass balance and is assumed to be reclaimed. The difference 
between the reclaimable tailings water and the process plants  requirements is the noted required process 
makeup water. 

Table 3-7 Process and Fresh Water Model Input  

Parameters Phase 1 Phase 2 Units 

Required Process Makeup  532 1,062 m3/hr 

The primary source of process makeup water will be through pit dewatering and from precipitation runoff 
from the TMF.  

3.6 Pit Lake 

Following the completion of mining in year 30, the open pit begins to fill with water. By the end of year 159, 
the pit lake is expected to reach its target elevation of approximately 268 metres. Once this elevation is 
achieved, any excess water will be managed through a spillway system, diverting the surplus overflow 
to the North Driftwood and West Buskegau catchments. Based on the pre-mining catchments, 
approximately 63% of the pit s catchment reports to the North Driftwood River with the remaining water 
going to the West Buskegau.  
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4.0 Water Balance Modelling Methodology 

The WB model was developed using GoldSim software (GoldSim, 2024) with a daily time-step interval, 
incorporating monthly and daily climate data for average conditions over the anticipated life of mine. 

The water management plan developed for the project was used to define strategies in the Crawford Water 
Balance Model. Detailed information on the overall Crawford water management approach is outlined 
in the Water Management Plan. The groundwater inflows developed by Stantec for the project were also 
integrated into the GoldSim water balance..  

4.1 Construction, Operation and Closure 

Runoff and shallow seepage from contact areas will be collected and directed to a series of Collection 
Ponds for treatment before being released to the environment receivers. Further details on the water 
management strategy can be found in the Water Management Plan. A treatment rate of 28,000 m3/day has 
been used as the maximum treatment rate for the collected contact runoff. Pond storage is utilized to store 
and attenuate higher inflows. For detailed inflow and outflow data for the ponds, please refer to Table 4-1.
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4.2 Monthly Climate-Adjusted Water Balance Model 

The purpose of the monthly model was to simulate the flows and make-up water requirements throughout 
the entire Life of Mine, using monthly time steps under average climate conditions. On average, the site 
receives 620 mm rainfall and 290 mm snowfall (water equivalent) per year. The water balance incorporates 
monthly climate normal inputs including rainfall, snowfall, temperature, and evaporation, spanning 
from year -3 to 159, when the pit lake is filled. It simulates mine site flows in one continuous model 
throughout the life of mine and uses a monthly time step. Visual representation of the monthly water 
balance flows within the mine site is provided in Figure 4-1. Details of water balance inputs and 
assumptions are presented in Section 2.0, with results of the model summarized in Section 5.0.  

4.3 Daily Climate-Adjusted Water Balance Model for Specific years 

Water balance simulations were conducted using daily timesteps and incorporating daily climate-adjusted 
data provided by Stantec. By simulating these key years with daily timesteps, seasonal variations and 
long- term trends in water availability and usage within the mine site were captured. The following 
significant years were assessed as part of the daily simulations: 

 Construction Phase Year -1 

 Operations Phase Year 2 

 Operation Phase Year 4; representing full mine footprint 

 Operations Phase Year 23; representing TMF closure and reclamation 

 Operations Phase Year 35; representing Impoundment Facility closure and reclamation 

 Operations Phase Year 41; end of mining 

 Closure Phase Year 47; representing reclamation of Stockpiles 

 Post-Closure Year 60  

 Post-Closure Year 159; pit lake established. 

Figure 4-1 to Figure 4-6 visually represent the water flows during these key years.  
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5.0 Results 

The following section discusses the water balance modeling results under climate normal conditions, 
with a focus on both monthly and daily data for each mine facility. 

5.1 Monthly Simulation 

The water balance results are outlined in the following sections. Average monthly inflows and outflows 
during the construction, operation, and closure phases are summarized in Table 5-1 covering the major 
mine facilities including TMF, Main Zone and East Zone Pits, Stockpiles, Impoundment Facility and 
Collection Ponds. Peak inflows are shown in Table 5-1. The detailed results from the monthly model are 
presented in Appendix C for further reference. 

Table 5-1 Summary Result of Monthly WBM Simulation (Average Inflows) 

Storage Facility 

Flows 

Collection 
Pond 1 

Collection 
Pond 2 

Collection 
Pond 3 

NE Collection 
Pond 

NW Collection 
Pond 

(m3/month) (m3/month) (m3/month) (m3/month) (m3/month) 

Average Inflows 890,403 441,341 95,962 543,554 402,030 

Average Outflows 868,713 455,844 95,962 583,807 422,437 

Table 5-2 Summary Result of Monthly WBM Simulation (Peak Inflows) 

Storage Facility 

Flows 

Collection 
Pond 1 

Collection 
Pond 2 

Collection 
Pond 3 

NE Collection 
Pond  

NW Collection 
Pond 

(m3/month) (m3/month) (m3/month) (m3/month) (m3/month) 

Peak Inflows 

Direct Precipitation 81,577 85,786 9,530 73,005 92,982 

Runoff 2,186,242 1,578,002 228,844 1,247,000 1,247,000 

Pit Dewatering - - - 426,011 426,011 

Total Combined Peak 
Inflows 2,267,000 1,664,000 262,922 1,746,000 1,766,000 

Peak Outflows 

Evaporation 28,076 23,861 1,430 474 941 

Process Plants Reclaim  - - - 673,882 600,633 

Treated and Discharged 852,250 852,250 261,492 852,250 852,250 

Total Combined Peak 
Outflows 

880,326 876,111 262,922 1,526,606 1,454,000 
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5.2 Daily Simulation 

This section presents a summary of the simulation results for snapshot years during , 
highlighting both maximum and minimum flows.  

Table 5-3 Summary of the Water Balance Model Results for Year -1  

Storage Facility 

Year (-1) Flows 

Collection Pond 1 Collection Pond 3 Temporary Construction Pond 

(m3/day) (m3/day) (m3/day) 

Peak Inflows 412,410  27,823  41,892  

Average Inflow 25,759  1,911  11,260  

Peak Outflows (1) 30,096  10,069  28,078  

Average Outflows (1) 25,943  1,943  13,450  

Note:  (1) includes evaporation and dust suppressant use.  

Table 5-4 Summary of the Water Balance Model Results for Year 2 

Storage Facility 

Year (2) 

Collection Pond 1 Collection Pond 3 Temporary Construction Pond 

(m3/day) (m3/day) (m3/day) 

Peak Inflows 511,296  53,522  21,836  

Average Inflow 31,878  3,858  1,305  

Peak Outflows (1) 30,326  10,088  21,836  

Average Outflows (1) 27,005  3,742  1,305  

Note:  (1) includes evaporation and dust suppressant use.  

Table 5-5 Summary of the Water Balance Model Results for Year 4 

Storage Facility 

Year (4) 

Collection Pond 1 Collection Pond 2 
Collection 

Pond 3 NE Collection Pond 
NW 

Collection 
Pond 

(m3/day) (m3/day) (m3/day) (m3/day) (m3/day) 

Peak Inflows 521,978  81,823  53,522  273,564  278,981  

Average Inflow 32,602  5,054  3,866  20,690  21,028  

Peak Outflows (1) 30,491  30,322  10,088  39,283  39,575  

Average Outflows (1) 29,282  4,968  3,698  20,562  21,059  

Note:  (1) includes evaporation and dust suppressant use.  
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Table 5-6 Summary of the Water Balance Model Results for Year 23 

Storage Facility 

Year (23) 

Collection Pond 1 Collection Pond 2 
Collection 

Pond 3 
NW Collection Pond 

(m3/day) (m3/day) (m3/day) (m3/day) 

Peak Inflows 521,978  377,013  53,522  53,212  

Average Inflow 32,602  23,535  3,866  7,371  

Peak Outflows (1) 30,778  30,592  10,088  44,456  

Average Outflows (1) 29,415  23,517  3,698  7,445  

Table 5-7 Summary of the Water Balance Model Results for Year 35 

Storage Facility 

Year (35)  

Collection Pond 2 Collection Pond 3 

(m3/day) (m3/day) 

Peak Inflows 182,364  53,522  

Average Inflow 11,377  3,866  

Peak Outflows (1) 29,045  10,088  

Average Outflows (1)  11,365 3,725  

Note:  (1) includes evaporation and dust suppressant use.  

Table 5-8 Summary of the Water Balance Model Results for Year 41 

Storage Facility 

Year (41)  

Collection Pond 2 Collection Pond 3 

(m3/day) (m3/day) 

Peak Inflows 118,060  19,759  

Average Inflow 7,361  136 

Peak Outflows (1) 29,045  10,000  

Average Outflows (1) 7,377  1,232  

Note:  (1) includes evaporation and dust suppressant use.  

Table 5-9 Summary of the Water Balance Model Results for Pit Lake Outflows 

Storage Facility 

Discharge from Pit Lake via closure spillway 

To North Driftwood River To West Buskegau 

(m3/day) (m3/day) 

Peak  324,438 191,149 

Average 20,733 12,783 
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5.3 Design Storms 

The results indicate that the Collection Ponds and pit storage are able to manage the design storms within 
the project site, without release to the environment. The table below compares the onsite storage 
capacities available under normal conditions, as well as 1/10-year, 24-hour and 1/100-year, 24-hour design 
storm events. The active storage outlined in the table reflects the design storage volume, including 
the freeboard considerations. 

Table 5-10 Summary Water Storage Volume for Different Scenarios  

Storage 
Facility 

Active 
Storage (1) 

Permanent 
Storage 

1/10-year, 24-hour Storm 1/100-year, 24-hour Storm  

Inflow 
Volume 

High-
Water 
level (2) 

Available 
Freeboard 

Inflow 
Volume 

High-Water 
level (2) 

Available 
Freeboard 

(m3) (m3) (m3 /d) (m) (m) (m3 /d) (m) (m) 

Collection 
Pond 1 2,033,333 1,016,667 1,196,054 4.4 1.6 1,837,839 5.6 0.4 

Collection 
Pond 2 2,160,000 1,080,000 828,938 3.5 2.5 1,273,734 4.4 1.6 

Collection 
Pond 3 160,000 80,000 102,933 4.6 1.4 158,165 5.9 0.1 

NE Collection 
Pond 1,764,706 735,294 1,617,527 6.4 0.4 2,421,964 6.8 0(3) 

NW Collection 
Pond 2,400,000 1,000,000 1,603,751 5.2 1.6 2,464,300  6.8 0(3) 

(1) Designed active storage volume including freeboard allowance. 
(2) Including the 2 m permanent pond elevation 
(3) Excess water in the pond will be returned to the Open Pits. 
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6.0 Discussion and Conclusion  

The following key conclusions can be drawn from the water balance simulations conducted 
for the Crawford project: 

 The site water management infrastructures are able to contain and manage the 1/10 and 
1/100-year, 24-hour storm events. 

 Peak treatment rates of 10,000 m3/day to 28,000 m3/day at each of the water management ponds 
are required to manage typical inflows. Larger events will be stored and attenuated within 
the ponds or within the Pits. 

 The water balance simulations demonstrate that adequate makeup water will be available to meet 
. Makeup water will primarily be sourced 

from pit dewatering, supplemented by water from TMF Collection Ponds. 

 It is estimated that following closure, the pits will take approximately 117 years (i.e. mine year 159) 
to fill and form a pit lake.  

As the project evolves, it will be essential to continue assessing water balance dynamics and adjusting 
management strategies accordingly to mitigate any potential risks or changes. 

It is important to note that the water balance presented here is based on design components that are 
currently undergoing development, as well as the available data and assumptions presented in this report.  

7.0 Closure 

We sincerely appreciate the opportunity to have assisted you with this project. 

Report prepared by: 
Ausenco Sustainability ULC 
 

 
Jonathan Cooper, M.Sc., P.Eng. 
Senior Water Resource Engineer 
 
This document represents an electronic version of the original hard copy document, sealed, signed and dated 
by Jonathan Cooper, M.Sc., P.Eng. and retained on file. The content of the electronically transmitted 
document can be confirmed by referring to the original hard copy and file. This document is provided in 
electronic format for convenience only. Ausenco Sustainability ULC shall not be liable in any way for errors 
or omissions in any electronic version of its report document  
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Appendix A 
Daily Climate Adjusted Data Provided by Stantec 



































 

Appendix B 
Overview of Mine Facility Footprint 





 

Appendix C 
Monthly Water Balance Model Results 

Throughout the Life of Mine 
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