
 

Snap Lake Environmental Monitoring Agency 
Main Floor, Lahm Ridge Tower 
4501 Franklin Avenue 
PO Box 95,  
Yellowknife, NT 
X1A 2N1 
 
December 11, 2007 
 
 
RE:  Response to Snap Lake Environmental Monitoring Agency Comments - 2006 Water 
Licence Annual Report 
 
DeBeers Canada was presented with a series of comments from SLEMA regarding the 2006 
Water Licence Annual Report and asked to respond to these comments.  We acknowledge that 
there were some typos and missed edits that we will endeaver to fix for the 2007 report.  Below 
there are responses to the comments related to the content of the report.   
For ease of reading the comment from SLEMA including the section is listed, followed by the 
response from DeBeers in an alternate colour. 
 
Section 5 (Part B, Item 5a, ii) p5, Table 3-1: The values in the row of maximum discharge do not match with 
the ones in each month. 
This is section 3.  The review of the spreadsheet shows incorrect equations in the maximum 
row, thereby, producing incorrect data.  This has been noted and will be corrected for the 2007 
report.  The actually data in the columns is correct and the maximum values can be seen by 
scanning the columns. 
 
Section 10 (Part B, Item 5a, ix) no measurements of snowfall precipitation at Snap Lake were received for 
2006 due to the difficulties with the snow meter in cold winter conditions. No runoff data were provided, either. What 
will be done to improve snow and runoff monitoring?   
 
Snow and Precipitation data: 
Trouble shooting of the meter was was conducted by the Environmental Technician on-site with 
phone assistance from the supplier.  The unit was sent off-site for calibration and was re-
installed upon receipt in February 2007.  The precipitation gauge still failed to work and the 



 

supplier was requested to come to site to assess and repair the unit.  Campbell Scientific was 
on site in June 2007 to inspect and repair the meter.  The meter was not repairable and was 
sent out for replacement.  The new one was received in November and is currently being 
installed.  If this is unsuccessful, DeBeers will look for alternate solutions and measurement 
methods. 
Runoff Monitoring: 
The SNP stations where surface runoff measurements are to be taken have not had sufficent 
flow to be able to record flows. Most of the stations tend to have ponding rather than flow. 
DeBeers is taking the runoff measurement item to the Snap Lake Working Group (January 24, 
2008) for technical assistance as to how this can be approached. 
 
Section 11 (Part B, Item 5b)  It is noticed that the seasonal mean elevation of water in Snap Lake during the 
ice-free conditions increased from 444.096 meters above sea level (MASL) in 2004, to 444.200 MASL in 2005, then 
to 444.279 MASL in 2006. Is it a natural trend or related to the Project development? The following chart indicates 
an association between the net discharge (discharge from Water Treatment Plant and Sewage Treatment Plants 
minus water intake) and the water level in Snap Lake. Further investigation is recommended.  
 
Your graph shows a correlation (Correlation – measures the strength of the relationship between two sets of data 
(two variables).  Remember: correlation is not cause and effect. Two variable may move in a related way but that doesn’t mean 
thee is a cause and effect relationship between them. www.infopeope.org) but does not nessacarily indicate 
causation.  There are multiple variables that must be considered when looking at a lake level 
rise.  You must consider all inputs and outflows, from the site, as well as natural trends, and 
natural flows from the surrounding watersheds, etc.   
Our monitoring programs take all of these into consideration when looking at a water balance 
and assessing the cause of lake level rises.  Please review the following exerpts from the 2006 
Hydrology Monitoring Reports, October 2007 this suggests that the water level rise is at least 
partly a natural trend.  These levels and the water balance is monitored and reported annually. 

Lake Levels, Streamflow, and Outflow - The results indicate that 2006 water levels and 
streamflow were near normal in terms of stream discharge and water levels.  Snap Lake water 
elevations remain within the normal range and exhibit similar increases and decreases as other 
monitored lakes.  The EAR predicted small increases in the mean water elevation of Snap Lake as 
a result of the mining operations.  Predicted increases above baseline conditions ranged from 
0.033 m to 0.053 m over the period of operations.  A measure of change related to mining 
influence would be if Snap Lake water elevations remained high while other measured lakes 
dropped during a drought or if Snap Lake water elevations were increasing while other measured 
lakes remained constant.  The average measured water elevations in Snap Lake, Reference Lake, 



 

and North Lake all increased in 2006 from the average levels in 2005.  The elevation in Northeast 
Lake decreased in 2006 from that recorded in 2005.  Changes in Snap Lake water levels appear to 
be less than predicted in the EAR for the construction period, and impacts to the water level 
remain negligible. 

In 2006, water levels in Snap Lake were higher than in 2005 but lower than 2002 levels.  This is 
consistent with two other monitored lakes in the area (1999 Reference Lake and North Lake).  
The average surveyed water level on Northeast Lake in 2006 was slightly lower than the average 
value in 2005.  Water levels at Snap Lake, the 1999 Reference Lake, North Lake and Northeast 
Lake were surveyed three times on or about the same date in each of 2002, 2004, 2005, and 2006.  
Data for all lakes indicate that water levels are recovering from the low values of 2004 but remain 
lower than 2002 measured values (Table 2-6).  A graphical presentation of the changes in water 
levels for each lake relative to their 2002 measurements is provided in Figure 2-6. 

Table 2-6 Average Surveyed Water Elevations for Lakes in the Snap Lake Area (2002 to 2006) 

 
Snap Lake 

(masl) 

1999 
Reference 
Lake (m) 

North 
Lake 
(m) 

Northeast 
Lake (m) 

2002 444.297 97.509 98.614 97.011 

2004 444.112 97.379 98.493 96.872 

2005 444.151 97.444 98.541 96.909 

2006 444.250 97.502 98.564 96.884 

Note: Elevations for 1999 Reference Lake, North Lake and Northeast Lake are relative to local datums, each assigned an 
elevation of 100 m. 
masl = metres above sea level; m = metres. 



 

Figure 2-6 Average Change in Water Elevations for Selected Lakes near the 
Snap Lake Project, Relative to 2002 
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Section 12 (Part B, Item 5c) The storage capacity of the Water Management Pond (WMP) decreased 5% 
from 185703.7 m3 in 2002 to 176439 m3 in 2005. The decline may have impacts on the site water management, 
i.e. the retention time, and the operation of Water Treatment Plant. What adaptive management measures will be 
taken? Regular bathymetric surveys of the WMP are recommended.  
 
Adaptive Measures already include bathymetry, a plan to dredge (remove) the bottom solids to 
regain the capacity, and maintaining the pond level as low as possible and verifying the level at 
least weekly.  The permanent Water Treatment Plant is online with a design capacity of 
30,000m3 per day.  The temporary water treatment plant is also available if needed with a 
capacity of approximately 10,000m3 per day. 
 
Section 23 (Part B, Item 5n) It is not clear in the summary of the SNP program which ones of “the remaining 



 

nine (SNP) stations were either not active, unavailable for sampling or were only required for construction”. The list 
of all SNP stations with status (active, inactive, etc.) and the map with the locations of all SNP stations are to be 
provided.  
 
DeBeers will provide a table of all SNP stations and their status in the 2007 report. 
A map or series of maps with all SNP stations will be provided as well. 
 
Section 23 (Part B, Item 5n) The summary of activities at each active SNP stations was provided. Even 
though Appendix III presents detailed tabular summaries of the 2006 water quality data for the SNP stations, it 
would be great to have a Conformity Summary Tables/Figures for related SNP stations, especially for SNP 02-16, 
02-17, 02-18, and 02-19, within this Section.  
Key parameters against the discharge criteria of maximum concentration and average monthly;  
Calculation of annual loadings for ammonia, nitrate and total phosphorus against the annual mass loading criteria.  

 
Examples of Conformity Summary Table 
 

Maximum Concentration Average Monthly Parameter 
Discharge Maximum Number of Discharge Monitored 

Regulatory limit (compliance level) 

Actual value 

Time 

Trigger limit (warning level) or Environmental Assessment Predictions 



 

Criterion Monitored 
Concentration 

in 2007 

Occurrences 
above the 
Criterion 

Criterion  Results in 
2007 

TSS      
…      
 

Parameter Annual Mass Loading Criteria Annual Loading in 2007 
Ammonia   
Nitrate    
Total Phosphorus   
 
 
DeBeers feels that the determination of “key parameters” is arbitrary and should be defined as 
all permitting values under the water licence.  Due to the number of graphs this would produce, 
it may be best as an appendix.   
DeBeers will consider doing conformity figures for the final effluent that goes to the lake, that is, 
SNP station 02-17The alternative that will be considered will be putting the discharge criteria of 
max concentration and average monthly in the detailed tabular summaries.  
DeBeers will present a table for loadings with the monthly and ytd numbers for the following 
parameters:  ammonia, nitrate and total phosphorus. 
 
Section 28 (Part B, Item 5s)  It is understood that the hydrological model is in a continual state of evolution. 
However, the quantity of water flowing into the underground mine at Snap Lake has important ramification to the 
Snap Lake Project. What adaptive management measures are taken or being taken associated with the 
ramification? There is a typo in page 52. The first sentence of Sub-section 28.5 repeats twice.  

The mine has a plan to minimize settlement and cracking of the hanging wall which could 
potentially increase the hydraulic conductivity of the rock if settlement occurred.  A grouting 
program is in place to mitigate inflow quantities.  The grouting program appears successful 
adpative management as the volumes have levelled off. 

HCI consulting has done some work on the modelling to improve predictions so the mine can 
adapt to the changes. 

Below, see the graph showing the updated data for actual mine water flows compared to the EA 



 

predictions.  Snap Lake Mine is currently at 1500 m3/day below the EA predicted values. 
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Appendix I (ARD and Geochemistry Monitoring) SLEMA concerns about the elevated mine water 
amount and the accumulative impacts on the lake-wide concentration of Total Dissolved Solids (TDS). Once the 
mine water balance and the mass loading predictions are updated, the report is requested for review by SLEMA. 
 
While this topic is best address in an alternate section; TDS and the hydrogeology are 
continually monitored.  The water licence Part F, section 11, stipulates that the calculated whole 
lake average TDS remain below 350 mg/L.  
DeBeers is committed to investigating options and developing a plan regarding TDS, before it 
becomes an issue.   
When mine water balance and mass loading predictions are updated, report will be submitted. 
 
Appendix III (SNP Tabular Summaries) 
Table 02-16: According to Part F, Item 15 of the Water Licence, the maximum concentration of any grab sample is 
20 CFU/100 mL for Faecal Coliforms, then the sample results on Oct. 19, Nov.1, and De. 20 did not exceed Water 
Licence criterion, thus they should not be highlighted in red. 
These have been highlighted as warnings, because of the average concentration maximum is 
10CFU/100ml.  DeBeers will not highlight them in the 2007 report to avoid confusion. 



 

 
In addition, for SNP 02-16, there seems to be no limit for TSS in Part F, Item 15. De Beers appeared to use 35 
mg/L as the criterion, which is for SNP 02-19.  
As there is no criteria for SNP station 02-16 for TSS, and that station is comprised of all sewage 
treatment plants (SNP stations 02-19); DeBeers has used the SNP station 02-19 criteria as a 
guideline to show consistency. 
 
Table 02-17: The discharge criteria were not listed in the Table as were done in Table 02-16 and Table 02-19. 
Discharge criteria will be in the Table for the 2007 report. 
 
No calculation for average monthly values of related parameters appeared to be done, neither for annual loading 
calculation of ammonia, nitrate and total phosphorus.   
Calculation of monthly averages, and annual loading calculations of ammonia, nitrate and total 
phosphorus to be presented in the 2007 report in Section 23 ( Part B, Item 5n), as previously 
commented. 
 
Table 02-19, Table 02-19B, Table MBR#1, and Table MNR#2: There seems to be a typo for pH limits in these four 
tables, 6-9 rather than 5.0-9.5.   
Yes, this would be a typo. 
 
Table 02-19, Table 02-19B, Table MBR#1, and Table MNR#2: SNP Program defines SNP02-16 as sewage 
discharge from Sewage Treatment Plant, prior to mixing with Water Treatment Plant effluent, and Part F, Item 13 
and 15 of the Water Licence prescribe the discharge limits for the “existing” and “new” sewage treatment plants 
(STPs), respectively. However, the Water Licence did not seem to clearly define the “existing” and “new” STPs. For 
STP #1 and #2, MBR #1 and #2, which ones are “existing” STPs, and which are “new” STPs? De Beers seemed to 
treat all of them as “existing” ones with SNP02-19, except the criterion for Faecal Coliforms (with SNP02-16).  
 
 
All plants were treated as existing because they are not in the final permanent location.  The 
commitment to use the criterion for Faecal Coliforms (with SNP02-16) was made under 
separate cover to the Water Board.  DeBeers felt was important to exceed the existing criteria 
for this parameter. 
 
Table MBR #2: The BOD5 value (47 mg/L) on May 9, 2006 should be highlighted in red bold indicating it exceeded 
the discharge limit (30 mg/L).  
Okay 
 
For SNP 02-16, there are discharge criteria for both maximum concentration limits for any grab sample and 
average monthly limit, but for SNP 02-19, there are only average monthly limits and no maximum limits in the Water 
Licence. De Beers did not seem to calculate monthly average values for TSS, BOD5, Oil and Grease, and Faecal 
Coliforms. 
The monthly average values will be calculated for the 2007 report where the criterion exists in 



 

the water licence. 
 
Table 1735-11: There seems to be no discharge limits for SNP 1735-11 in the Water Licence MV2001L2-0002. De 
Beers seemed to use the same discharge limits in Table 1735-11 as used in Table 02-19, Table 02-19B, Table 
MBR#1, and Table MNR#2. Will SNP 1735-11 be integrated into the Water Licence?  
Station 1735-11, is a station from the original “B” Licence.  This station was used as a 
verification point to show that the wetland was providing adequate treament for the discharged 
treated sewage effluent prior to the lake.  The discharge limits from SNP station 02-19 were 
used because it was effluent from these stations being further treated. 
As the wetland is being used less frequently and will eventually not be used at all, this station 
will not become part of the water licence. 
 
General comments: There are a few problems with the application of the Water Licence discharge criteria.   

• Maximum concentration of any grab sample vs. average monthly limit.  
This will be more prominantly seperated in the 2007 report.  Generally the monthly 
average is used as an indicator, ie. If the sample number is over the monthly average 
then DeBeers considers this one of many triggers.  The monthly average number is also 
used when no grab sample maximum criteria exists, again, this is considered a trigger for 
site personnel. 

• Discharge criteria for SNP 02-16 vs. SNP 02-19.  
The discharge criteria for SNP 02-19 is used for all sewage plants; the feacal coliform 
limit of 10CFU/100mL is not the use of the SNP 02-16 criteria, but a commitment that 
DeBeers made regarding the sewage treatment plants. 

• In Table 02-19, De Beers put 30 mg/L as the BOD5 discharge limit for any grab sample, but that value is 
the average monthly limit; in the same table, De Beers put 10 CFU/100 mL as the Faecal Coliforms 
discharge limit for any grab sample, but that is for the average monthly limit of SNP 02-16.  
30mg/L for BOD5 is the average monthly limit for SNP station 02-19, it is used as a 
trigger or flag because there is no grab sample maximum. 
Again, the limit for Faecal Coliforms at 10CFU/100mL is not taken from SNP 02-16 it was 
a separate commitment that DeBeers made to lowering the faecal coliform going to the 
environment. 

Recommendations:  
• The difference of the maximum concentration limits for grab samples and the monthly average limits should 

be noticed.   
This will be more prominantly seperated in the 2007 report. 

• The application of discharge limits should be consistent. If De Beers wants to adopt a set of tougher 
discharge limits for sewage treatment plant effluent, all the limits could be from SNP 02-16, i.e. 25 mg 
BOD5/L, 5 mg Oil and Grease/L, and 20 CFU Faecal Coliforms /100mL for any grab sample, and 15 mg 
BOD5/L, 3 mg Oil and Grease/L, and 10 CFU Faecal Coliforms/100mL for average monthly thresholds.   
MVLWB sets the discharge limits and has just streamlined and clarified this section to 
make it easier to understand.  All plants from December 2007 forward will be reported 
against one set of criteria. This includes the incorporation of DeBeers’ previous 



 

commitment to the low faecal coliform standard.   Please review the revision to the permit 
on the MVLWB website. 
For the 2007 report, the reporting adjustments mentioned above will be implemented to 
clarify the reporting criteria.   

• The sewage treatment plant effluent discharge limits of SNP Program should be streamlined, i.e. the clear 
definition of “new” and “existing” sewage treatment plants, and the integration of SNP 1735-11.  
Please refer to the previous point’s response.  Also note from above that the SNP station 
1735-11 will not continue to be a station and therefore, will not be integrated into the 
water licence. 
 

Comments on Appendix V (AEMP)  

Section 2.3.2.1, p2-42, Table 2-7  How was the annual net precipitation (582,830 m3) was considered into 
the calculation of TDS? How was the total input loads to Snap Lake in 2006 (2,338,553 kg) calculated? From this 
number, the calculated TDS could not be 48 mg/L.  

The calculation is consistent with what we have done in past years to estimate TDS 
concentrations in Snap Lake.  The estimate is based on the existing TDS loads (as of 2006) in 
and 2006 loads to Snap Lake.   
  
The equation used was: 
Cest = (Vsl*Csl + Sum(Vin*Cin))/(Vsl + Vin) 
where: Cest = estimated TDS concentration in Snap Lake due to 2006 loadings 
           Vsl = volume of Snap Lake 
           Csl = concentration in Snap Lake at far-field/North Arm stations in 2005 
            Vin = volume of the different inputs to Snap Lake (not including rainfall) 
            Cin = concentration of the various inputs to Snap Lake 
  
This is a relatively crude estimate but would be sufficient enough to tell De Beers whether the 
TDS observed in Snap Lake was consistent with what should be there, based on the 2006 
loads.   
  
The calculation is not done for regulatory purposes and is meant to provide a logic check on the 
information we are presenting in the report. 
 
 
Section 2.3.3, p2-63, Table 2-10 Two mercury results (out of 293 samples) were above the Canadian 
Council of Ministers of the Environment (CCME) water quality guideline of 0.026 μg/L. Both samples were collected 
at diffuser stations and may be related to the water treatment plant discharge. What might be the mercury sources, 
natural or project related?  



 

 
This is addressed in the 2006 Environmental Agreement Annual Report, due out shortly.   
 
Section 2.3.4.1, p2-68, Table 2-12 In 2006, four parameters (chloride, sodium, sulphate, and total 
strontium) had mean concentrations above the maximum average annual concentration predicted in the 
Environmental Assessment Report (EAR). The chloride might be a major concern, even though the 2006 maximum 
observed concentration in Snap Lake (78mg/L) was well below the CCME guideline (230mg/L for aquatic life and 
250 mg/L for drinking water). However, for the long run, it may be different. If the flow-weighted annual mean 
concentration of chloride in the Water Treatment Plant (WTP) effluent is 482 mg/L (p2-68, Table 2-12) and the 
annual WTP discharge is 2,684,203 m3 (p2-66, Table 2-11), and all the mass loading of chloride (25,875.72 
tonnes) will be accumulated in the Snap Lake (87,021,961 m3, p2-42, Table 2-7) for the next 20 years, the chloride 
concentration in the Snap Lake will be at least 297 mg/L (the baseline concentration not considered) at the end of 
Year 20. Then the chloride concentration might be well ABOVE the guideline. It is recommended that De Beers 
take further step to investigate the chloride issue.  
DeBeers will consider the above calculation and continue to monitor these levels and deal with 
any identified issues from an adaptive management persective. 
 
Section 2.3.4.2, p2-70, Table 2-14 and p2-71, Table 2-15 The Class A licence limits seem to refer to 
SNP 02-16, but the compliance in Table 2-15 refers to SNP 02-19. The inconsistency is to be clarified.  
Table 2-14 refers to the combined sewage effluent, therefore, is measured against SNP 02-16.  
Table 2-15 refers to the sewage effluent components, that is, each sewage plant individually 
therefore, it is measured against SNP 02-19. 
 
Section 2.3.4.2, p2-72 The estimated mass loading of total phosphorus is in the range of 176 to 
344 kg/yr. The upper end is greater than the Water Licence loading limit. If most of the sewage 
treatment plant effluent was not discharged into the wetland, there is a possibility of non-
compliance. Further investigation is recommended. In addition, the annual mass loading values 
for ammonia and nitrate are to be provided.  
DeBeers is able to more accurately track the flows from each individual plant since January 
2007 with the use of in-line flow meters.  The values for 2007 will present a more accurate 
calculation of the mass loadings annually.  
Loading values will be provided for phosphorus, ammonia, and nitrate. 


