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The study is based on information provided by other consultants retained by Neotech Lithium-Québec, namely, 

 

- Process plant global water balance flowchart from DRA-METCHEM; 

- Sizing of the hydraulic retention pond at the process plant site from DRA-METCHEM; 

- General site layout and preliminary design of the TSF from Exp geotechnical team; 

- Preliminary results of groundwater modeling from Exp geotechnical team 

 

The main opjective of the prefeasibility study is to propose potential sources of water supply for the process plant and to 

identify points of discharges to the environment, based on “Directive 019” for Mining and the “Guide for stormwater 

management” from the Quebec Ministry of Environment. More specifically, water balance analysis is performed on the 

Tailing Storage Facility (TSF) reclaim pond, the process plant retention pond as well as the natural ponds P1 and P2, as 

there have been preliminarily identified as the potential water supply sources.  

 

In a mine site, surface runoffs can be divided in two categories: Contaminated and non-contaminated. The design of the 

non-contaminated runoff drainage systems should respect the requirements and follow the recommendations in “Guide 

de gestion des eaux pluviales”. The design of the contaminated runoff drainage systems should respect the requirements 

of “Directive 019 sur l’industrie manière”. 

According to Directive 019, a retention pond must be provided for contaminated runoffs. The volume of the retention 

pond must be enough to retain 24 hours of rainfall of a critical event plus 30 days of snowmelt. The quantity of snow 

corresponds to a recurrence period of 100 years. A factor of augmentation of 20% is applied to the calculated rainfall 

intensity to consider the effect of climate change, as directed in Directive 19 and “Guide de Gestion des Eaux Pluviales” 

from MDDELCC. The design 100-year 24-hr rainfall depth is estimated at 114 mm. 

 

The snowmelt volume is estimated based on the following data and assumptions:  

- The maximum snow accumulation depth in April observed at the Chibougamau-Chapais station is 898 mm; 

- The snow accumulated on ground in April will melt in 30 days.  

- The snow to water ratio is 10% 

- The observed maximum depth of snow accumulated on ground at Chibougamou-Chapisi airport station 898 mm. The 

equivalent water depth of 30-day snowmelt is estimated at 89.8 mm 

 

Calculations of surface runoff and snowmelt volume 

Description TSF Mine pit Process plant 

Catch basin area 59.5 30.9 9.6124 

Runoff coefficient 0.82 0.82 0.82 

100-yr 24-hr rainfall depth 114 114 114 

30-day snowmelt 89.8 89.8 89.8 

Volume of retention ponds 109 173 56 697 17 637 

 

Based on the above recommendations, the list of required water infrastructure is presented below. The estimation is based 

on the preliminary information that are available at the time of this prefeasibility. Estimated cost fo the following works 

will be precised at Design stage.  

 

 



 

 

 Works Description Preliminary Design criteria Estimated cost 

A Pumping station and 

pipe from Pond #P1 to 

Process plant and to 

the fire water tank  

Initial fillup of the 

process tank 

 

Initial fillup of the fire 

water tank 

 

Pump capacity:  

- Flow: 5000 m³/d (58 L/s)  

- Head: 15 m approx. 

Forcemain: 

- 250 mm dia. 

- 1200 m approx. 

Equipements: 

- 1 sump 2 m x 3.5 m 

- 2 submersibles pumps 15 

kW approx. 

Pumping station: 

300 000$ 

Forcemain:  1 000 000$ 

Total: 1 300 000$ 

B Sormwater collector 1 Main stormwater 

collector between the 

pit to the reclaim pond 

Gravity pipe 

Diameter: 600 mm 

Length: 2000 m  

With chambers for pipe 

connection 

Maximum flow of 12 000 m³/d 

4 000 000$ 

C Sormwater collector 2 Connect the plant yard 

retention pond to 

Collector 1 

Gravity pipe  

Diameter: 300 mm 

Length: 300 m 

With chambers for pipe 

connection 

Maximum flow of 1500 m³/d 

300 000$ 

D Process plant 

retention pond and 

pumping station 

Retention pond  

 

With a pumping station 

to Collector 2. 

Retention pond volume: 18 000 

m³ 

Pump capacity: 2500 m³/d 

1 500 000$ 

     

E Mine pit dewatering 

system including 

pumping stations.   

To pump groundwater 

from pit dewatering to 

Collector 1 

Pump flow according to the 

study of Numerical 

Groundwater Flow Model 

 

Pump head according to the 

actual depth of the dewatering 

system 

The cost of the pumping 

station is to be gradually 

increased as the 

excavation of the pit 

grows.  

Pumps from P1 cost can 

be transferred here so no 

extra cost should be 

accounted at this stage. 

F Retention pond and 

pumping station for 

mine pit runoff 

To pump stormwater 

from pit to Collector 1 

Maintain a hydraulic retention 

pond of 57 000 m³ all time at the 

bottom pof the pit, with a 

pumping station of 8 000 m³/d 

capacity to send stormwater to 

Collector 1.  

 

Excavation costs included 

in mine operation costs. 

 

Pumping station to be 

gradually increased as 

the mine is excavated. 

 



 

 

Pump head depends on the 

elevation of the bottom of the 

pit. 

G Pumping station from 

the reclaim pond to 

process plant 

Principal process make-

up water supply. 

 

To be used for process 

tank fill up, daily 

operation makeup. 

Pump capacity:  

- Flow: 450 m³/d (5.2 L/s)  

- Head: 60 m 

Forcemain: 

- 75 mm dia. 

- 2000 m approx.  

Equipements: 

- 2 pumps on barge 5 kW  

Cost included in the TSF 

reclaim pond design 

H Pumping station for 

process plant surplus 

water to Collector 2 

 

To be used in daily 

operations, for 

discharge of process 

surplus water to the TSF 

retention pond 

Pump capacity:  

- Flow: 250 m³/d (3 L/s)  

- Head: 5 m 

Gravity pipe: 

- 250 mm dia. 

- 150 m approx. 

Equipements: 

2 lift pumps 0.5 kW 

 

Pumping station:  

150 000$ 

Forcemain:  100 000$ 

Total: 250 000$ 

 

 

Figure 8-1: Water infrastructures locations on site 
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