
 
TECHNICAL NOTE 

Water Balance Computations for Typical Wet 
and Dry Years 

Prepared by:  PS 

Reviewed by:  MHP 

Rev. Date Page 

636766-0000-4HER-0001 00 April 1st, 2016 i  

 

Title of 
document: 

 Water Balance Computations for Typical Wet and Dry Years 

 

Client: GROUPE HÉMISPHÈRES 

Project: HOWSE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Prepared by: Patrick Scholz, Eng., M.Eng.  

Reviewed by: Marie-Hélène Paquette, Eng. M. Env.  

   



 
TECHNICAL NOTE 

Water Balance Computations for Typical Wet 
and Dry Years 

Prepared by:  PS 

Reviewed by:  MHP 

Rev. Date Page 

636766-0000-4HER-0001 00 April 1st, 2016 ii  

 

 Mining & Metallurgy 
 

REVISION INDEX 
 

Revision Pages 
Revised 

Remarks 
# Prep. App. Date 

PA PS MHP 24 Mar 16 All For internal review 

PB PS MHP 24 Mar 16 All For Client comments 

00 PS MHP 1 Apr 16 All Final version 

      

      

 
 

NOTICE TO READER 

 
This document contains the expression of the professional opinion of SNC-Lavalin Inc. (“SNC-
Lavalin”) as to the matters set out herein, using its professional judgment and reasonable care.  It is 
to be read in the context of the agreement dated March 15th 2016 (the “Agreement”) between SNC-
Lavalin and Groupe Hémisphères (the “Client”) and the methodology, procedures and techniques 
used, SNC-Lavalin’s assumptions, and the circumstances and constraints under which its mandate 
was performed. This document is written solely for the purpose stated in the Agreement, and for the 
sole and exclusive benefit of the Client, whose remedies are limited to those set out in the 
Agreement.  This document is meant to be read as a whole, and sections or parts thereof should 
thus not be read or relied upon out of context.  

SNC-Lavalin has, in preparing estimates, as the case may be, followed accepted methodology and 
procedures, and exercised due care consistent with the intended level of accuracy, using its 
professional judgment and reasonable care, and is thus of the opinion that there is a high probability 
that actual values will be consistent with the estimate(s). Unless expressly stated otherwise, 
assumptions, data and information supplied by, or gathered from other sources (including the Client, 
other consultants, testing laboratories and equipment suppliers, etc.) upon which SNC-Lavalin’s 
opinion as set out herein are based have not been verified by SNC-Lavalin; SNC-Lavalin makes no 
representation as to its accuracy and disclaims all liability with respect thereto.  

To the extent permitted by law, SNC-Lavalin disclaims any liability to the Client and to third parties in 
respect of the publication, reference, quoting, or distribution of this report or any of its contents to 
and reliance thereon by any third party 
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1.0 INTRODUCTION 

In 2015, SNC-Lavalin (SNC-Lavalin, 2015) developed a water management plan for the Howse project at a 
conceptual engineering level. Elements of this plan were used by Groupe Hémisphères to prepare an 
environmental impact study (EIS), including the results of water balance computations for a typical average year. 

Following the EIS submission, a request from the EIS revision agency was to obtain additional water balance 
computations for wetter and drier years. In this context, Groupe Hémisphères mandated SNC-Lavalin to perform 
water balance computations for wetter and drier years. 

2.0 DATA 

The same data used for the development of Howse project Water Management Plan (SNC-Lavalin, 2015) was 
used for the present study. 

Daily hydro-meteorological data time series, representative for the Howse project site, covering a period of up to 66 
years (1948-2014), were obtained from Environment Canada nearby meteorological stations Schefferville A, 
Schefferville, and Fermont. This data consisted of: 

 Temperature 

 Precipitation 

 Rainfall 

 Snowfall 

 Snow cover 

Monthly lake evaporation values, compiled from measurements made during the period 1951 to 1980 for the 
Schefferville meteorological station (Rollings, 1997), are also used in the present study. 

3.0 METHODOLOGY 

The following methodology was used to determine typical wet and dry years representative for the Howse project 
site: 

 The amount of annual runoff was used to determine if a particular year is a wet or a dry year. 

 Hydrological years, starting October 1st, just before snow cover starts to accumulate, and ending 
September 30st are used. 

 Available snow cover data from meteorological station Schefferville A, covering the period 1955 to 1993, 
was used with concomitant temperature and precipitation data to setup and calibrate a snowmelt model. 

 This model was then applied to the whole period for which precipitation and temperature data is available 
(66 hydrological years) and daily runoff was computed. 
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 Runoff was computed using a runoff coefficient of 0.4 during the summer months (June-September) and 
1.0 during the rest of the year (SNC-Lavalin, 2015). Then, a frequency analyses was performed on annual 
runoff, using a Log-Pearson type III probability distribution. 

 Hydrological year 1978-1979 was selected as typical wet year because it resulted in an annual runoff of 
794 mm, which is more than the runoff corresponding to a 100 years wet year return period (776 mm). 

 Hydrological year 1996-1997 was selected as typical dry year because it resulted in an annual runoff of 
343 mm, which is less than the runoff corresponding to a 100 years dry year return period (350 mm). 

Typical wet and dry years monthly temperature, rainfall and snowfall values are used as inputs for the 
corresponding water balance computations The following steps were used to estimate evaporation corresponding 
to typical wet and dry years: 

 Monthly temperature and precipitation data for typical average, wet, and dry years was used to compute 
potential evapotranspiration based on the Thornthwaite equation (Maidment, 1993). 

 Annual potential evapotranspiration percentage differences between typical years were determined and 
applied to monthly lake evaporation values adopted for the typical average water balance computations 
(SNC-Lavalin, 2015) to obtain an estimation of typical wet and dry monthly lake evaporation values. 

The following tables present the monthly data adopted for typical wet and dry years. 

Table 3-1 : Monthly Data – Wet Year 
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Table 3-2 : Monthly Data – Dry Year 

 

Pit dewatering values of 23 000 m3/day and 8 400 m3/day were adopted for typical wet and dry years respectively. 

Then, water balance computations for typical wet and dry years were performed based on the same computations 
made for a typical average year in SNC-Lavalin (2015). 

4.0 RESULTS 

The following tables present monthly water balance computation results, for typical wet and dry years, for the three 
natural watersheds (Goodream Creek, Burnetta Creek, and Pinette Lake) impacted by the project. Existing and 
modified conditions are representative of site conditions before and after Howse project construction. Indicated 
drainage areas correspond to the drainage areas from SNC-Lavalin (2015). 
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Table 4-1 : Wet Year – Goodream Creek – Existing Conditions at Junction with Timmins 4 
Sedimentation Pond 3 Outflow (316 ha) 

 

Table 4-2 : Wet Year – Goodream Creek – Modified Conditions at Junction with Timmins 4 
Sedimentation Pond 3 Outflow (304 ha) 
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Table 4-3 : Wet Year – Goodream Creek – Existing Conditions at Junction with HOWSEB Outflow 
(1068 ha) 

 

Table 4-4 : Wet Year – Goodream Creek – Modified Conditions at Junction with HOWSEB Outflow 
(1162 ha) 
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Table 4-5 : Wet Year – Burnetta Creek – Existing Conditions at Junction with HOWSEA Outflow 
(83 ha) 

 

Table 4-6 : Wet Year – Burnetta Creek – Modified Conditions at Junction with HOWSEA Outflow 
(143 ha) 
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Table 4-7 : Wet Year – Pinette Lake – Existing Conditions at Pinette Lake Outlet (237 ha) 

 

Table 4-8 : Wet Year – Pinette Lake – Modified Conditions at Pinette Lake Outlet (228 ha) 
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Table 4-9 : Dry Year – Goodream Creek – Existing Conditions at Junction with Timmins 4 
Sedimentation Pond 3 Outflow (316 ha) 

 

Table 4-10 : Dry Year – Goodream Creek – Modified Conditions at Junction with Timmins 4 
Sedimentation Pond 3 Outflow (304 ha) 
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Table 4-11 : Dry Year – Goodream Creek – Existing Conditions at Junction with HOWSEB Outflow 
(1068 ha) 

 

Table 4-12 : Dry Year – Goodream Creek – Modified Conditions at Junction with HOWSEB 
Outflow (1162 ha) 
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Table 4-13 : Dry Year – Burnetta Creek – Existing Conditions at Junction with HOWSEA Outflow 
(83 ha) 

 

Table 4-14 : Dry Year – Burnetta Creek – Modified Conditions at Junction with HOWSEA Outflow 
(143 ha) 
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Table 4-15 : Dry Year – Pinette Lake – Existing Conditions at Pinette Lake Outlet (237 ha) 

 

Table 4-16 : Dry Year – Pinette Lake – Modified Conditions at Pinette Lake Outlet (228 ha) 
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The following tables summarize spring, summer and fall monthly maximum flow differences between existing and 
modified conditions for typical wet, average, and dry years. 

Table 4-17 : Monthly Maximum Flow Differences - Goodream Creek at Timmins 4 SP3 Outflow 

 

Table 4-18 : Monthly Maximum Flow Differences - Goodream Creek at HOWSEB Outflow 

 

Table 4-19 : Monthly Maximum Flow Differences - Burnetta Creek at HOWSEA Outflow 

 

Table 4-20 : Monthly Maximum Flow Differences – Pinette Lake at Pinette Lake Outlet 

 

Note that monthly maximum flow differences are the same for each type of typical year for Burnetta Creek and 
Pinette Lake because only drainage areas differences are applied for each typical year runoff. For Goodream 
Creek, these differences are not constant because pit dewatering values change and pit runoff is treated in priority 
in the existing Timmins 4 sedimentation pond 3. 
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The following tables present monthly water balance computation results, for typical wet and dry years, for the 
project infrastructures. 

Table 4-21 : Dry Year – Sedimentation Basin HOWSEA (59 ha) 

 

Table 4-22 : Wet Year – Sedimentation Basin HOWSEA (59 ha) 
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Table 4-23 : Dry Year – Sedimentation Basin HOWSEB (178 ha) 

 

Table 4-24 : Wet Year – Sedimentation Basin HOWSEB (178 ha) 
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Table 4-25 : Dry Year –Timmins 4 Sedimentation Pond 3 (82 ha) 

 

Table 4-26 : Wet Year – Timmins 4 Sedimentation Pond 3 (82 ha) 
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Table 4-27 : Dry Year –Howse Mine Pit (76 ha) 

 

Table 4-28 : Wet Year – Howse Mine Pit (76 ha) 
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