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Snap Lake Environmental Monitoring Agency 
Main Floor, Lahm Ridge Tower 
4501 Franklin Avenue  
P.O. Box 95, Yellowknife, NT X1A 2N1 
Phone: 867-765-0961  FAX: 867-765-0963 
Website: www.slema.ca 

 
 
Marc Casas  
Regulatory Officer 
Mackenzie Valley Land and Water Board 
7th Floor – 4910 50th Avenue 
P.O.Box 2130 
Yellowknife, NT X1A 2P6 

 
 

File: Water Licence MV2011L2-0004 
 
 
September 21, 2012 
 
Re: SLEMA Modeling Update 
 
Dear Mr. Casas, 
 

Snap Lake Environmental Monitoring Agency (SLEMA) had conducted water 
quality modeling for Total Dissolved Solids (TDS), Calcium and Chloride in 2010, 
and sent the results, related analysis and recommendations to the Mackenzie 
Valley Land and Water Board (MVLWB) on July 19, 2010 and September 2, 
2010, respectively. 
 
After two years, SLEMA updated the modeling with two more years of data (up to 
April 2012), deleted Calcium from the parameter list because it was not predicted 
in 2010 to exceed any action levels, and added Sulphate into the parameter list 
because it was a concern during the Water Licence Renewal process in 2011. 
 
SLEMA is pleased to provide the MVLWB with the update of SLEMA modeling as 
below. 

 TDS (detail seen in Section 6.2 of June 2012 Environmental Update, 
http://www.slema.ca/wp-content/uploads/2012/01/June-2012-
Environmental-Update-Compatibility-Mode.pdf), 

 Chloride (detail seen in Section 6.2 of July 2012 Environmental Update, 
http://www.slema.ca/wp-content/uploads/2012/01/July-2012-
Environmental-Update1.pdf), and 

 Sulphate (detail seen in Section 6 of August 2012 Environmental Update, 
http://www.slema.ca/wp-content/uploads/2012/01/August-2012-
Environmental-Update-Compatibility-Mode.pdf). 
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Modeling results are summarized as follow. 
 

Table 1 Results of TDS Modeling 
Scenario Assumed 

Discharge 
Quantity, 
m3/month 

Assumed 
Quality, mg/L 

TDS 

Water Quality 
Objective 
(WQO, 350 

mg/L TDS) to 
be exceeded? 

If Yes, When? 

1 400,000 450 No
2 500,000 500 Yes January 2025
3 600,000 550 Yes January 2019

 
Table 2 Results of Chloride Modeling 

Scenario Assumed 
Discharge 
Quantity, 
m3/month 

Assumed 
Quality, mg/L 

Chloride 

WQO (120 
mg/L 

Chloride) to 
be exceeded? 

If Yes, When? 

1 400,000 240 Yes January 2016
2 500,000 280 Yes March 2014
3 600,000 310 Yes January 2014

1C 400,000 310-160* Yes April 2014
2C 500,000 310-160 Yes January 2014
3C 600,000 310-160 Yes January 2014
1D 400,000 160 No
2D 500,000 160 Yes February 2024
3D 600,000 160 Yes January 2020

*310-160 means effluent Chloride levels are assumed to be 310 mg/L before December 
2014, 160 mg/L after January 2015  
 

Table 3 Results of Sulphate Modeling 
Scenario Assumed 

Discharge 
Quantity, 
m3/month 

Assumed 
Quality, mg/L 

Sulphate 

WQO (50 mg/L 
Sulphate) to 

be exceeded? 

If Yes, When? 

1 400,000 51.65 No
2 500,000 60 No
3 600,000 70 Yes January 2026

2A 500,000 75 Yes January 2027
2B 500,000 70 No
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The assumptions for the modeling are conservative. As a reference, the monthly 
ranges of effluent quantity and quality at the discharge diffuser in Snap Lake 
Diamond Mine from April to July 2012 are in the following table. 
 

Table 4 Discharge Data from April to July 2012 
Discharge 

Period 
Effluent 

Discharge, 
m3/month 

Monthly Average Concentration, mg/L 
TDS Chloride Sulphate 

April to July 
2012 

787,545-
1,005,544

552-623 246-272 48-58

 
The above results indicate that the exceedance of WQO for Chloride is imminent, 
the exceedance of WQO for TDS is very possible, and the exceedance of WQO 
for Sulphate is also possible. 
 
SLEMA believes the modeling results may help the MVLWB in the file of Snap 
Lake Diamond Mine. If you have any questions whatsoever please feel free to 
contact the undersigned or David White at 867-765-0961 / dwhite@slema.ca. 
 
 
 
Sincerely, 
 
 
Johnny Weyallon 

  
Chairperson   


