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1 PLAIN LANGUAGE SUMMARY 

The Snap Lake Mine (Mine) is a diamond mine owned and operated by De Beers Canada Inc. 

(De Beers), and is located about 220 kilometres (km) northeast of Yellowknife, Northwest 

Territories (NWT). Mining began in 2007 and to date De Beers has completed ten years of 

environmental monitoring.  

On December 4, 2015, De Beers announced that it would be suspending operations at the 

Snap Lake Mine, and that the mine would be placed under temporary closure termed “Care 

and Maintenance”. The length of the temporary closure was expected to be 3 years or more, 

dependent on market conditions. The scope of activities during Care and Maintenance were 

designed to maintain compliance with De Beers’ water license MV2011L2-0004 and land use 

permits MV2010D0053 and MV2014D0010. In 2016, De Beers filed two separate Care and 

Maintenance Plans to the Mackenzie Valley Land and Water Board (MVLWB). The Care and 

Maintenance Plan was approved by the MVLWB in March 2016 while the Extended Care and 

Maintenance Plan was approved by the MVLWB in June 2016. This plan includes the flooding 

of the underground mine which eliminates the need to pump water from the underground mine 

into the receiving environment.  

Throughout Extended Care and Maintenance De Beers will continue to assess the Snap Lake 

Mine for: 

1) Reopening the mine; 

2) Optimization of Extended Care and Maintenance activities (i.e. Passive Water 

Treatment);  

3) Sale to a Qualified Operator; or 

4) Final Closure. 

De Beers’ priority for extended care and maintenance is to ensure the health and safety of 

humans, wildlife and the environment while continuing to work closely with our stakeholders 

during this period to allow sufficient time to evaluate economic options and conditions for Snap 

Lake Mine preserving the asset in the ground.  

This annual report satisfies the requirements of the Environmental Agreement and provides a 

summary of the monitoring activities and results from 2016.  

Air quality 

When fuel (i.e. diesel) is burned, greenhouse gases are produced. We measure the amount of 

greenhouse gases produced by the Mine because they can add to global warming. In 2016, 

emission rates were lower than in 2015. Emission rates to date have continue to be lower than 

were predicted during the project environmental assessment.  
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Aquatics 

Some water quality parameters have increased in Snap Lake since the mine began operating. 

Concentrations of total dissolved solids, nutrients and some metals have been increasing due 

to the discharge of treated effluent but concentrations for all water quality parameters 

continue to remain below Aquatic Effects Monitoring Program (AEMP) benchmarks. In 2016, 

whole-lake average concentrations in Snap Lake were less than whole lake average model 

predictions from the Extended Care and Maintenance Plan and below the site-specific water 

quality objectives. The benthic community (bugs that live in sediment) were not studied in 

2016. The benthic community and fish health are studied every three years; both were 

completed in 2015. The next study will be completed in 2018. Low Action Levels for further 

investigation were triggered for sodium and strontium due to elevated levels relative to 

baseline in fish tissues.  

Archaeology 

None of the sites discovered near the winter road and Mine were disturbed in 2016. 

Hydrology 

The total mean outflow for 2016 could not be calculated as a result of instrumentation 

malfunction. As a substitute, discharges between May and September were based on the 

2015 stage, discharge, and Levelogger measurements. In 2015 the total mean outflow was 

slightly lower than the 2014 measured value. The Snap Lake water balance calculations 

indicated that an increase in the water elevation would be observed in Snap Lake. The lake 

surveyed elevation changes from September 2014 to September 2015 suggested an increase 

of 257 mm. Differences may be due to uncertainty in the drainage area inflow data and the 

Snap Lake outflow data, although higher precipitation, lower evaporation, less pumping of the 

underground, greater discharge from the Water Treatment Plant (WTP) and less water use at 

the mine site are likely the primary contributors to the increase in elevation from 2014 to 

2015. During construction and operation, the Environmental Assessment Report (EAR) 

predicted slightly high water levels in Snap Lake. 

Hydrogeology and Geochemistry 

The rock types at the Mine have not changed from what was predicted in the EAR. De Beers 

discovered that more water is seeping into the underground mine than originally thought and 

as a result, there are more dissolved minerals in the water. De Beers has procured and 

delivered to site a reverse osmosis plant to solve this issue. However, due to the fact that the 

mine has been put on Extended Care and Maintenance, the decision has been made to not 

install and operate that plant. Under the Extended Care and Maintenance Plan, the mine will 

be flooded beginning in January 2017. The Extended Care and Maintenance Plan also predicts 

that concentrations of total dissolved solids (TDS) will decline beginning in 2016 to 2020 due 

to the lower proportion of minewater relative to surface water in the discharge.  
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Vegetation 

Total dustfall measurements did not exceed the Alberta Ambient Air Quality Guideline (AAAQG) 

(AESRD, 2013) for commercial and industrial operations (158 mg/dm²/30d) at any on-site 

location. The reference station DF006 did not exceed the AAAQG of 53 mg/dm2/30d for 

residential and recreational areas (AESRD, 2013). 

The average total dustfall rate in 2016 (23.3 mg/dm²/30d) was 17% lower than observed in 

2015 (28 mg/dm²/30d), and 43% lower than observed in 2014 (41 mg/dm²/30d). These 

results cannot solely be used to determine whether dustfall is affecting vegetation 

communities. The Alberta dustfall guidance document was developed in 1975 to address 

aesthetic concerns associated with elevated dustfall levels (Fu, 2006). There are no 

scientifically defensible relationships between dustfall guidance and discernible effects on 

vegetation communities. 

There were no signs of dust accumulation or impacts to vegetation in the surveyed reference 

or exposure Permanent Sample Plots (PSPs) during the last survey in 2013 with the next survey 

scheduled for 2018. Disturbance to vegetation was observed to a distance of 20 m from the 

west side of the airstrip due to gravel accumulation from airstrip clearing and maintenance. 

Overall, no signs or symptoms of stress were observed, the vegetation in the west and east 

side of the airstrip appeared healthy and species composition was typical of the heath boulder 

Ecological Land Classification (ELC) type. 

Wildlife 

In 2016, wildlife monitoring at the Mine was focused on regional programs that support 

conservation and management of caribou, grizzly bears, and wolverine by the GNWT. The 

wildlife monitoring data from these monitoring programs collected at the Mine as part of the 

Wildlife Effects Monitoring Plan (WEMP) suggest that all the wildlife valued ecosystem 

components (VECs) continue to be present and active in the regional study area (RSA), and no 

critical issues were identified in 2016. Monitoring indicators for caribou all indicate low levels 

of activity in 2016. These levels may be related to the recent decline in the presence of caribou 

in the RSA and in the population of the Bathurst caribou herd. 

There was one shrew and two American Sparrow mortalities recorded in 2016. The shrew was 

found in one of the lockers at the Airport terminal. One sparrow was found dead in the 

Processing Plant and the other sparrow was found dead inside the Dustfall sampling jar at the 

West end of the Airstrip.  

Natural variation is inherent in ecosystems. As a result, it is often difficult to detect indirect 

effects until several years of data have been collected. Therefore, a comprehensive analysis 

and discussion of all data from the monitoring program will be completed every five years. The 

2013 WEMP report was a comprehensive report, presenting a full analysis of baseline and 

construction phase wildlife data gathered from 1999 to 2012 (Golder, 2013). The next 

comprehensive report will include all data collected up to December 2017. 
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Compliance 

There were 17 inspections conducted by the GNWT Resource Management Officer(s) in 2016, 

including 16 Water License inspections and 1 Land Use Permit Inspection. All issues identified 

by the Inspector were addressed. 

Mitigative Measures 

The AEMP annual report demonstrates that the Snap Lake Mine’s impact is similar to what 

was predicted in the Environmental Assessment. This demonstrates that the mitigative 

measures being used by De Beers are working effectively. Two early warnings (i.e., Low Action 

Levels) were triggered in 2016: sodium and strontium in small-bodied fish tissue and fish 

tasting. Response Plans for sodium and strontium are in place. However, given that the Mine 

is now in Care and Maintenance (i.e., mining has ceased, and discharges to Snap Lake are 

reduced), further management actions are not presently being considered. Revised Low Action 

Levels for toxicity were adopted in September 2016, cancelling the Low Action Level trigger for 

toxicity in 2015. The Response Plan for Strontium was incorporated in the Water Licence 

amendment submitted in December 2013 and approved in September 2015. Updated 

response plans for submission in 2017 have been deferred during Care and Maintenance. 

Adaptive Measures 

• At Perimeter Sump 5, two submersible pumps were installed to monitor the inflow of 

water. The existing station remains as a backup in case the submersible pumps fail.  

• The Mine Water Treatment Plant underwent changes to revise chemical dosage rates 

necessary to treat waste water. Physical changes in the water quality (specifically total 

suspended solids) necessitated the need for a revised chemical regime to effectively 

treat for metals in the effluent. 
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2 INTRODUCTION 

De Beers Canada Inc. (De Beers) owns and operates the Snap Lake Mine (Mine). The Mine is 

in the Northwest Territories (NWT) approximately 220 kilometres (km) northeast of Yellowknife 

and 30 km south of MacKay Lake (Figure 1). The Mine received all permits and licences 

required for operations in 2004, construction and operation started in 2005. In December 

2015, the Mine suspended operations and is currently in Extended Care and Maintenance 

phase which is expected to be 3 years or more, depending on market conditions. 

Figure 1: Location of Snap Lake Mine, Northwest Territories.  
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3 PURPOSE OF REPORT 

In 2003, De Beers Canada Inc. (De Beers) received the necessary legal instruments that 

specify the requirements to operate the Mine. One of these instruments, the 2004 

Environmental Agreement1, requires De Beers to prepare and submit an annual report 

outlining the results of the previous year’s environmental monitoring programs. This 

document, the Environmental Agreement Annual Report (EAAR), satisfies this requirement. 

Table 1 provides a summary of the EAAR requirements and the location within this document 

where this information is presented. 

Table 1: Summary of the EAAR requirements. 

Environmental 

Agreement Section 
Requirement in the Environmental Agreement Section in the 2016 EAAR 

Article X, 10.1, b 

Each Annual Report shall include: 

• the results of Environmental Monitoring Programs 

• a rolling summary and analysis of environmental 

effects data over the life of the Mine 

• the performance of the Mine shall be compared to the 

results predicted in the environmental assessment 

and the MVEIRB Report 

Section 6 – The Environment 

Article X, 10.1, b 

Each Annual Report shall include: 

• an evaluation provided as to how De Beers’ Adaptive 

Management has performed to the date of each 

Annual Report 

Section 6 – The Environment 

Article X, 10.1,c,i 

Comprehensive summary of all supporting information, 

data and results from the Environmental Monitoring 

Programs and all studies and research 

Section 6 – The Environment 

Article X, 10.1,c,ii 
Comprehensive summary of all compliance reports 

required by the Regulatory Instruments 

Section 7 - Summary of Snap Lake 

Regulatory Monitoring and 

Management Compliance 

Article X, 10.1,c,iii and v 
Comprehensive summary of operational activities during 

the preceding year and next year 

Sections 5.1 – Activities Completed 

in 2016 

and 5.2 – Anticipated Activities for 

2017 

Article X, 10.1,c,iv 
Actions taken or planned to address effects or compliance 

problems which are set out in the Annual Report 

Section 8 – Regulatory Inspection 

Compliance 

Article X, 10.1,c,vi 
Lists and abstracts of all Environmental Plans and 

Programs 
Section 6 – The Environment 

Article X, 10.1,c,vii Verification of accuracy of environmental assessments Section 6 – The Environment 

Article X, 10.1,c,viii Determination of effectiveness of mitigative measures Section 6 – The Environment 

Article X, 10.1,c,ix 
Comprehensive summary of all Adaptive Management 

measures taken 
Section 6 – The Environment 

Article X, 10.1,c,x 
Comprehensive summary of public concerns and 

responses to public concerns 

Section 5.1 – Activities Completed in 

2016 

Article X, 10.1,c,xi 
Comprehensive summary of the new technologies 

investigated 

Section 5.1 – Activities Completed in 

2016 

Article X, 10.1,c,xii Minister’s Report on the previous Annual Report 
Section 4 – 2015 EAAR Stakeholder 

Input 

                                                      
1 Signatories of the Environmental Agreement include: Indigenous and Northern Affairs Canada, Government of the Northwest 

Territories, De Beers Canada Mining Inc., Dogrib Treaty 11 Council, Lutsel K’e Dene Band, Yellowknives Dene First Nation, and 

North Slave Métis Alliance. 
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Environmental 

Agreement Section 
Requirement in the Environmental Agreement Section in the 2016 EAAR 

Article X, 10.1,c,xiii 
Plain English executive summary and translations into 

Dogrib and Chipewyan using appropriate media 

Section 1 - Plain Language Summary 

– Translated Dogrib and Chipewyan 

Article X, 10.1,d 

De Beers shall Consult with the Minister, the Monitoring 

Agency, and the GNWT as De Beers compiles the 

information and data to be included in such Annual Report 

Section 4 – 2015 EAAR Stakeholder 

Input 

 

In the 2015 EAAR, De Beers requested2 to alter the reporting requirements of the annual 

report. In 2016, De Beers has prepared two versions of the EAAR, as follows: 

• One version of the 2016 EAAR was prepared using the same format as in previous 

years. 

• One version, this document, of the 2016 EAAR prepared using the proposed format to 

be utilized in future years. 

De Beers encourages stakeholders to provide feedback on the proposed format for 

consideration in the development of the 2017 EAAR. In 2017, the EAAR will only be prepared 

using the new format. The new format addresses the required content, as specified in the 

Environmental Agreement, and provides a plain language synopsis with reference to applicable 

reports for specific technical details. 

  

                                                      
2 As per Article 14.11 of the Environmental Agreement. 
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4 2015 EAAR STAKEHOLDER INPUT 

De Beers submitted the Final 2015 EAAR to the various stakeholders in November 2016. 

Comments were received from both Snap Lake Environmental Monitoring Agency (SLEMA) and 

Government of Northwest Territories – Environment and Natural Resources (ENR) for the 2015 

Environmental Agreement Annual Report, collectively.  

De Beers thanks SLEMA and ENR for their input on improving the Environmental Agreement. 

Revisions have been completed based on the recommendations provided, however not all 

requests could be accommodated. 

De Beers encourages stakeholders to view the full documents, plans and technical reports, 

located on the MVLWB public registry whenever more detail or additional information is 

required during review of the EAAR. References to these additional plans and technical reports 

are provided throughout this EAAR. 
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5 ABOUT THE SNAP LAKE MINE 

The Mine commenced operations in 2005 and is scheduled to operate until 2028. The Mine 

is an underground operation, which includes the underground workings, as well as surface 

facilities. Notable surface components include the North Pile, water management structures, 

a water treatment plant, fuel storage facilities, roadways, an airstrip, laydown areas, and 

various buildings (i.e., accommodations complex, mine dry, etc.), as shown in Figure 2. 

Figure 2: Aerial view of the Snap Lake Mine (photograph taken in 2016). 

In December 2015, the Mine suspended operations and is currently in temporary closure, 

called Extended Care and Maintenance phase, which is expected to last 3 years or more, 
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depending on market conditions. As part of on-going evaluation, De Beers will explore the 

options for: 

• Reopening the Mine; 

• Further optimization of Extended Care and Maintenance activities; 

• Sale to a qualified operator; and, 

• Final closure of the Mine. 

In temporary closure, the Mine will be maintained to protect the health and safety of humans, 

wildlife and the environment. Further, the main site infrastructure will be maintained to ensure 

the Mine can resume operations. Select equipment, consumables and surplus facilities that 

can be decommissioned will be considered for removal as a component of progressive 

reclamation. 

5.1 ACTIVITIES COMPLETED IN 2016 

In 2016, the Mine received approval from the Mackenzie Valley Land and Water Board 

(MVLWB) to operate according to the Extended Care and Maintenance Plan3. The following 

activities occurred: 

• Achieved compliance with all regulatory requirements; 

• Engaged with communities as per the MVLWB approved Engagement Plan4; 

• Commenced the decommissioning of select non-essential buildings; 

• Prepared the underground mine for flooding, including removal of hazardous 

materials; 

• Prepared for the removal of materials and supplies via the winter road; 

• Erosion protection material was placed on the downslope embankment of the East Cell 

and Starter Cell crest; and, 

• Completed necessary maintenance on the North Pile. 

No new technologies where investigated for use at the Mine. 

De Beers encourages stakeholders to view the reports summarized in Section 6 of this 

document for specific details regarding 2016 activities and the outcomes from the Mine’s 

monitoring programs.  

A summary of community engagement is provided in the 2016 Water Licence Annual Report5. 

                                                      
3 De Beers (2016).  Snap Lake Mine Care and Maintenance Plan.  Submitted to MVLWB January 8, 2016.  Approved by MVLWB 

March 31, 2016. 

De Beers (2016).  Snap Lake Mine Extended Care and Maintenance Plan. Submitted to MVLWB April 20, 2016.  Approved by 

MVLWB June 30, 2016. 
4 De Beers (2016).  Snap Lake Mine Community Engagement Plan.  Approved by MVLWB April 18, 2016. 
5 De Beers (2016).  2016 Annual Report Type A Water License MV2011L2-0004 Snap Lake Mine.  June 14, 2016 resubmission.  

Accepted by MVLWB May 25, 2016. 
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5.2 ACTIVITIES ANTICIPATED FOR 2017 

In 2017, it is anticipated the Mine will operate as per the MVLWB approved Extended Care and 

Maintenance Plan3. The following activities are anticipated: 

• Maintain compliance with all regulatory requirements; 

• Engagement with communities per the MVLWB approved Engagement Plan; 

• Participate in MVLWB technical workshop regarding the Mine’s Interim Closure and 

Reclamation Plan; 

• Removal of materials and supplies via the winter road; 

• Continue the decommissioning of select non-essential buildings; and, 

• Commence sequential flooding of the underground workings. 
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6 THE ENVIRONMENT 

This section of the EAAR provides a summary of the environmental monitoring programs 

completed at the Mine and results for 2016.  The monitoring programs are grouped into the 

following categories: 

• Air; 

• Water; 

• Fish; 

• Animals; and, 

• Plants. 

6.1 AIR 

Air quality monitoring is performed continuously to identify changes to the quality of the air 

that may result from the planning, construction and operation of the Mine. When problems are 

found early it provides an opportunity to take measures to limit potential impacts to the air. 

There are three main monitoring components to air quality:  

• Meteorological occurrences. These include wind speed, wind direction, solar radiation, 

temperature, relative humidity, and rainfall. 

• Air particulates. This includes the amount and size of dust particles found in the air. 

• Gas emissions. The actual concentration of nitrogen dioxide (NO2) and sulphur dioxide 

(SO2) gas in the air, and a calculated estimate based on site activities of the carbon 

dioxide (CO2), methane (CH4), and nitrous oxide (N2O) emissions. 

The specific air quality parameters to be measured, their locations, monitoring frequency, and 

acceptable limits are detailed in several documents (Table 2). The revised air modelling 

predictions to the Environmental Agreement Report (EAR) completed in 2007 provide an 

expected estimate of air quality levels at the Mine. Further, the National Ambient Air Quality 

Objective (NAAQO) and the NWT Ambient Air Quality Standards (NWT AAQS) provide the 

standard limits for acceptable air quality. If air quality values obtained as part of the monitoring 

program are outside of these acceptable limits, or outside the range predicted as part of the 

EAR, it is a signal that air quality may be affected.  

Table 2: Air Quality Monitoring Regulatory Requirements, Program Plans and Reports 

Regulatory Requirements Monitoring Program Plan Monitoring Program Report 

Environmental Agreement Report (EAR) 

Article VI Section 6.3 Items d and e 

Article VI Section 7.2 Item a 
Air Quality and Emissions Monitoring 

and Management Plan (AQEMMP) 

Air Quality, Meteorological Monitoring 

and Emissions Annual Report 
Surveillance Network Program 

Section C 

Snap Lake Environmental 

Management System 
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The monitoring station locations for the Mine outlined in the regulatory documents are shown 

in Figure 3. 

 

1) TSP Partisol 1, Dichotomous PM10/PM2.5 Partisol 1 (pre-July 2014), 5030 SHARP PM2.5 Monitor PM001 (November 2014 

onwards), Dust Fall Sampling Location DF011, South Airstrip Passive Gas and Dust Fall Monitoring Site (PS001, PS001A, DF011). 

2) TSP Partisol 2, Dichotomous PM10/PM2.5 Partisol 2 (pre-July 2014), 5030 SHARP PM2.5 Monitor PM002 (November 2014 

onwards), Ammonium Nitrate Fuel Oil Area (Explosives Emulsion Plant) Passive Gas and Dust Fall Monitoring Site (PS002, DF012). 

3) West Shore Snap Lake Passive Gas and Dust Fall Monitoring Site (PS006, DF006). 

4) North Shore Snap Lake Passive Gas and Dust Fall Monitoring Site (PS007, DF007). 

5) TSP Partisol 3, Wetlands Passive Gas and Dust Fall Monitoring Site (PS008, DF008). 

6) Tank Passive Gas and Dust Fall Monitoring Site (PS009, DF009). 

7) West Airstrip Passive Gas and Dust Fall Monitoring Site (PS013, DF013). 

8) Hill Meteorological Monitoring Station. 

9) Lake Hydro-Meteorological Monitoring Station. 

Figure 3: Air Quality and Meteorological Monitoring Stations. 

 Results for 2016 

The results for 2016 indicate that the gas and emission levels at the Mine are within applicable 

ambient air quality criteria and predictions. The 24-hour maximum PM2.5 concentration 

exceeded standards and predictions twelve times in 2016, and the annual average was slightly 

above predictions but well within criteria. An estimate of greenhouse gas emission was 

reported. Based on the 2016 monitoring results, the existing operational practices appear to 
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be successfully managing air quality levels. Based on the action levels outlined by the 

AQEMMP, no mitigation is necessary. 

 Moving Forward 

Under care and maintenance, monitoring will continue per the schedule outlined in the 

AQEMMP; however, subject to approval, a few monitoring changes will be implemented moving 

forward: 

• Particulate monitoring will not occur when Mine Personnel are not at the site – 

approximately between the months of October and April. 

• Particulate monitoring will occur at the current locations for the remaining months of 

the year – approximately between the months of May to September. 

• Updated air modelling will be completed to understand particulate during care and 

maintenance.  

6.2 WATER 

Monitoring local water sources is performed regularly to identify changes to the quantity or 

quality of the water that may result from the planning, construction and operation of the Mine. 

Poor water conditions have the potential to harm the local aquatic and terrestrial habitats. 

When potential problems are identified early, it provides an opportunity to take measures to 

limit further impacts to the water. There are two monitoring programs that are focused on 

assessing the health of the water, which include: 

• Hydrology testing: Water levels and streamflow are monitored in the area surrounding 

the Mine to assess whether there have been any changes to the quantity of water at 

the site. 

• Geochemical testing: Water samples taken from locations throughout the Mine are 

tested for a variety of parameters that may alter water quality, including: pH, nutrients, 

ions, metals and non-metals. Rock samples taken from locations throughout site are 

also tested to assess if they are capable of releasing acid or metals that may come 

into contact and contaminate the water in the future. 

The specific parameters to be measured, their locations, monitoring frequency, and acceptable 

limits are all set out in detail in several documents (Table 3). The EAR predictions provide an 

estimate of the expected water levels and streamflows to which hydrology testing results are 

compared. Deviations from the predicted water quantities may point to effects from the Mine’s 

design or operation that should be reviewed, or from natural environmental trends. The 

hydrology monitoring locations are presented in Figure 4. 

Upper concentration limits for all geochemical parameters are set out in Water Licence 

MV2011L2-0004, and the 2013 Base Case Site Water Quality Predictions provide guidance 

as to the expected water quality figures. Exceedance of concentration limits or deviation from 
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model predictions are used as signals of changing water quality that should be reviewed. Water 

quality monitoring locations are presented in Figure 5. 

Table 3: Water Quality Monitoring Regulatory Requirements, Program Plans and Reports 

Regulatory Requirements Monitoring Program Plan Monitoring Program Report 

Water Licence MV2011L2-0004 

Part E Items 9, 10 and 11 

Schedule 1 Part B Item 1 v 

Schedule 4 Part E Items 3 and 4 
Acid/Alkaline Rock Drainage and 

Geochemical Characterization Plan 

Acid/Alkaline Rock Drainage and 

Geochemical Characterization Annual 

Report 
Environmental Agreement 

Article VII Section 7.2 Item f and h 

Water Licence MV2011L2-0004 

Part B Item 12 

Schedule 1 Part B Item 1 h and i 

Schedule 6 Part G Item 1 
Hydrology Monitoring Program Annual Hydrology Report 

Surveillance Network Program 

Part C Items 1 a to h 

Environmental Agreement 

Article VII Section 7.2 Item g 
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Figure 4: Location of Stream Flow and Monitoring Location  
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Figure 5: Snap Lake Mine Site Configuration, including Water Monitoring Locations 
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 Results for 2016 

The following list summarizes the results of the 2016 Hydrology Monitoring Program: 

• Some lakes within the monitoring area experienced a relative decrease in lake surface 

elevation while others increased. 

• Snap Lake experienced a measured decrease in water levels. Higher evaporation, 

more pumping from the underground Mine, and potentially higher outflow may have 

contributed to the measured decrease in elevation from 2015 to 2016. 

• Water level trends predicted by the EAR as a result of mining operations have not yet 

been observed and would be difficult to differentiate from the normal annual lake 

water elevation fluctuations that result from precipitation, evaporation, and other 

environmental factors. Thus, mitigation measures have not been considered 

necessary. 

The following list summarizes the results of the 2016 Acid/Alkaline Rock Drainage (ARD) and 

Geochemical Characterization Plan: 

• No visible signs of acid generation from material at the Mine were observed. 

• Geochemical characterization of mine rock is consistent with observed ARD results 

and trends in the EAR and subsequent geochemical monitoring. 

• Water quality at the Mine site was consistent with previous years and/or water quality 

predictions.  

Because site runoff/seepage quality in 2016 is conforming to updated EAR predictions, no 

mitigation measures are required.  

 Moving Forward 

Beginning in January 2017, the underground mine was flooded for the duration of care and 

maintenance. The Extended Care and Maintenance Plan predicts that concentrations of total 

dissolved solids (TDS) in Snap Lake will decline beginning in 2016 to 2020 due to the lower 

proportion of mine water relative to surface water in the discharge. Should the situation 

change, mitigation measures such as the installation of a reverse osmosis water treatment 

plant, will be evaluated for implementation. 

6.3 FISH 

Mine operations have the potential to adversely affect the aquatic ecosystem of Snap Lake. 

The Aquatic Effects Monitoring Program (AEMP) was designed to provide a plan for monitoring: 

• The quality of the water and sediment of Snap Lake; and, 
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• The abundance and health of aquatic species living within Snap Lake. 

The regulatory documents pertaining to the AEMP are presented in Table 4. 

Table 4: Aquatic Effects Monitoring Regulatory Requirements, Program Plans and Reports 

Regulatory Requirements Monitoring Program Plan Monitoring Program Report 

Water Licence MV2011L2-0004 

Part G 

Schedule 6 Part G 
Aquatic Effects Monitoring Program 

Design Plan 

Aquatic Effects Monitoring Program 

Annual Report 
Environmental Agreement 

Article VII Section 7.2 Items h and i 

Fisheries Authorization SC00196 

Section 5 

 

 Water and Sediment Quality 

Water samples taken from Snap Lake and surrounding water bodies are collected and tested 

for indicators of water quality such as: pH, temperature, physical parameters, major ions, 

nutrients, metals, organics, and biologicals. Analysis results are compared against Water 

Quality Guidelines, predictions made within the EAR, site specific water quality objectives of 

the AEMP, and previous years’ data.  

Similarly, sediment samples taken from Snap Lake are also tested for a variety of quality 

indicators such as: physical parameters, carbon content, nutrient content, and metals content. 

The results are compered to sediment quality guidelines and probable effects levels developed 

by the Canadian Council of Ministers of the Environment, and are examined for any changes 

that occur over time. Deviations from predictions, changes in trends in the results, or results 

outside of guidelines are all indicators that activities at the Mine may be having an adverse 

impact in the water and/or sediment of Snap Lake. 

To assess whether the water and sediment quality objectives within the AEMP are adequate, 

water samples taken from the Mine water treatment plant, along with samples from Snap 

Lake, are used in toxicity studies. Algae, water fleas, and fish are all exposed to the water 

samples and studied to examine whether exposure is linked to any adverse effects on the 

aquatic species. Changes in the behavior, or health, of the test species indicate that 

deterioration of the water and/or sediment quality may have occurred. 

 Abundance and Health of Aquatic Species in Snap Lake 

Changes in the populations of plankton, benthic invertebrates and fish in Snap Lake over time 

can provide insight into the overall health of the Snap Lake ecosystem. Water quality changes 

within Snap Lake can adversely impact the abundance and composition of lake plankton 

(small aquatic plants and animals) communities before evidence is found in fish populations. 

Since plankton is used as a food source for other fish species, the abundance, diversity and 

health of the plankton communities can have a significant impact on the health of larger lake 

fish. Further, the abundance, health, and species diversity of benthic invertebrate and fish 
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communities within Snap Lake provide an additional assessment of the water and sediment 

quality of Snap Lake. Measures of actual plankton, benthic invertebrate and fish communities 

are compared against predictions make in the EAR to identify any potential issues. 

Fish chemistry studies are performed to assess whether traces of contaminants from the diet, 

or lake water and sediment can be found in fish tissues. Tissues are evaluated for moisture 

content, and metal and lipid concentrations. The presence of contaminants in fish tissues may 

be a precursor for a deterioration in fish quality. All parameters are tested against the Canadian 

Food Inspection Agency’s Commercial Consumption Guidelines. An annual fish tasting 

conducted by local Aboriginal organizations and De Beers, uses the Traditional Knowledge of 

local communities to assess whether Mine activities have had a negative impact on the quality 

of fish in Snap Lake. Fish are rated on their appearance, texture, and taste. 

 Results for 2016 

All programs, except for benthic invertebrates and fish health, were completed in 2016. A 

summary of the water and sediment quality results include: 

• The water of Snap Lake is safe to drink. 

• The observed changes to water and sediment quality in Snap Lake and downstream 

are not expected to cause adverse effects to resident aquatic life, do not pose a human 

health risk, and have not adversely affected the drinkability of the water. 

Concentrations of Mine-related parameters are predicted to decrease in Snap Lake 

due to reduced discharges to Snap Lake during the care and maintenance period. 

• Toxicity from Mine effluent is not affecting the small plants or animals in Snap Lake, 

and changes in the plankton community have not adversely affected the function of 

this community as a key part of the food chain for fish. 

A summary of the aquatic species health and abundance results include: 

• The functionality of the aquatic communities in Snap Lake has not been adversely 

affected by the Mine. The fish in the lake have sufficient food to eat and are safe to 

eat.  

• There were no indications that fish in Snap Lake were being affected by the Mine; in 

2016, fish were healthy and abundant in Snap Lake. 

• An Action Level for fish tasting was triggered as some Elders thought the fish did not 

taste good, although further actions will not be taken given that the Mine stopped most 

discharge and is in care and maintenance. 

• Low Action Levels for further investigation were triggered for sodium and strontium in 

fish tissues, although concentrations are not presently a concern for fish health or for 

human consumption of fish from Snap Lake, and no further management actions are 

presently being considered given that the Mine is in care and maintenance. 
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 Moving Forward 

Water quality and mine-related effects to aquatic life were generally below or consistent with 

EAR or updated predictions, and although some action levels were triggered regarding fish 

tissue chemistry and taste, no further management or mitigation actions are proposed given 

that the Mine has minimized discharge and is presently in care and maintenance. 

6.4 ANIMALS 

Local wildlife is important to the culture and economy of the Aboriginal communities in the 

region of the Mine. As such, wildlife conservation and management efforts have been a central 

focus of the Mine’s regulatory requirements. Table 5 provides a list of the associated regulatory 

requirements and monitoring program plans and reports that focus on wildlife monitoring. 

Table 5: Wildlife Monitoring Regulatory Requirements, Program Plans and Reports 

 

The monitoring programs are focused on: 

• Wildlife habitat loss and wildlife behavior within the Mine (Wildlife and Wildlife Habitat 

Protection Plan (WWHPP)); and, 

• Wildlife habitat loss and wildlife behavior outside of the Mine boundary (Wildlife Effects 

Management Plan (WEMP)). 

The WWHPP requires the following be monitored: 

• Habitat loss due to mine operations (e.g. expansion); 

• Animal sightings and incidents reporting including any animal mortalities or 

interactions on site; and, 

• Regular wildlife site surveillance through scheduled site inspections. 

The WEMP dictates the procedures for wildlife monitoring outside of the Mine boundary and 

includes: 

• Habitat loss due to mine operations (e.g. expansion); 

• Caribou movement through tracking of satellite collared animals, employee 

observations, and aerial surveys; 

• Grizzly movement through hair snagging programs; 

Regulatory Requirements Monitoring Program Plan Monitoring Program Report 

Environmental Assessment Report 

Wildlife Effects Management Plan 

Wildlife and Wildlife Habitat Protection 

Plan 

Wildlife Effects Monitoring Program 

Annual Report 

Wildlife and Wildlife Habitat Protection 

Monitoring Annual Report 

Land Use Permit MV2010D0053 

Part C Item 42 

Environmental Agreement 

Article VI Section 6.3 Items f and g 

Article VII Section 7.2 Item c 

Article VII Section 7.4 Item b 
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• Wolverine movement through hair snagging programs; and, 

• Raptor movement through nest surveys. 

Results from the wildlife monitoring programs are compared to predictions made in the EAR.  

Unexpected results would indicate that Mine operations may be having unintended impacts 

on local wildlife. 

 Results in 2016 

The following summarizes the wildlife monitoring results for 2016: 

• Four wildlife incidents occurred, consisting of three mortalities and one deterrent 

action. 

• Mitigation efforts designed to protect wildlife present at the Mine is effective as Mine-

related wildlife incidents and mortality remain low.  

• Wildlife surveillance data suggest that the local ecosystem can support wildlife in the 

area. No critical issues were identified. 

 Moving Forward 

To date, the effects of the Mine to wildlife have been within the range predicted in the EAR, 

and mitigation outlined in the Snap Lake Wildlife Management Plan is limiting direct Mine-

related effects to wildlife and wildlife habitat. 

6.5 PLANTS 

Vegetation monitoring is designed to assess whether mine operations has impacted the health 

of the vegetation within, or surrounding, the Mine. The Vegetation Monitoring Program is 

focused on the following: 

• Ecological Land Classification (ELC) area monitoring is focused on assessing whether 

there have been any changes to the diversity, abundance, and health of the vegetation 

within, and surrounding, the Mine. 

• Passive Regeneration Monitoring assesses the rate and effectiveness of using natural 

colonization of local species as a revegetation method for areas of the Mine terrain 

that have been disturbed. 

• Vegetation Dustfall Monitoring assesses whether the presence of dust on vegetation 

impacts the diversity, abundance, and health of local species. 

• Air Dustfall Monitoring is used to compare the amount of dust present in the air with 

the Alberta Ambient Air Quality Guideline (AAAQG). Although the thresholds of the 

AAAQG have not been correlated with impacts on vegetation, exceeding relevant 

thresholds may indicate operational changes are necessary. Interval and annual 

dustfall monitoring locations are shown in Figure 6 and Figure 7, respectively. 

Table 6 provides a list of the regulatory requirements and monitoring program plans and 

reports that direct the vegetation monitoring procedures. Monitoring results from all programs 
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are compared against predictions made in the EAR and against past years’ data to identify 

potential vegetation issues.  

Table 6: Vegetation Monitoring Regulatory Requirements, Program Plans and Reports 

Regulatory Requirements Monitoring Program Plan Monitoring Program Report 

Water Licence MV2011L2-0004 

Part I Item 1 and 4 
Vegetation Monitoring Program 

Vegetation Monitoring Program Annual 

Report Environmental Agreement 

Article VII Section 7.2 Item b 

 

 Results in 2016 

A summary of the vegetation monitoring results from 2016 includes: 

• An assessment of land disturbance associated with the West Cell construction resulted 

in the area of impact to be updated to 196.6 ha, which is less than the predicted 

disturbance area (218.8 ha) in the Local Study Area (LSA). 

• Total dustfall measurements did not exceed the AAQG guideline for commercial and 

industrial areas, but did exceed the threshold for residential and recreational areas at 

four sampling locations. 

• The average total dustfall rate has fallen from 2014 to 2016. 

 Moving Forward 

Impacts to vegetation at the Project area to date have been within EAR predictions, and no 

additional monitoring or investigation programs were triggered in 2016. Thus, no additional 

adaptive management or mitigation measures are being considered.  
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Figure 6: Vegetation Dustfall Station Locations 



Snap Lake Mine  - 34 - November 2017 

2016 Environmental Agreement Annual 

Report  Version 1 

   

 

 

 

Figure 7: Dustfall and Meteorological Monitoring Stations
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7 SUMMARY OF SNAP LAKE REGULATORY MONITORING 

AND MANAGEMENT COMPLIANCE 

A summary of the monitoring and management plans and reports that De Beers has produced 

for 2016 as part of their regulatory and corporate commitments, are listed below in Table 7.  

De Beers is in compliance with its permits and licences. 

Table 7: Summary of 2016 Compliance Monitoring and Management Reports 

Compliance Reports 
Current Submission 

Date 
Approval Date 

Monitoring Reports 

2016 Acid/Alkaline Rock Drainage and Geochemical Characterization Annual 

Report 
June 14, 2017 (Revised) N/A 

2016 Annual Closure and Reclamation Plan Progress Report May 1, 2017 July 6, 2017 

2016 Annual Hydrology Report March 31, 2017 N/A 

2016 Air Quality, Meteorological Monitoring and Emissions Annual Report March 31, 2017 N/A 

2016 Aquatic Effects Monitoring Program (AEMP) Annual Report May 1, 2017 July 20, 2017 

2016 Geochemical Field Inspection Report September 2016 N/A 

2016 Geotechnical Inspection Report August 30, 2016 N/A 

2016 Geotechnical Instrumentation Monitoring Program Summary March 31, 2017 N/A 

2016 Type A Water License Annual Report June 14, 2017 (Revised) N/A 

2016 Vegetation Monitoring Program Annual Report March 31, 2017 N/A 

2016 Wildlife Effects Monitoring Program Annual Report March 31, 2017 N/A 

2016 Wildlife and Wildlife Habitat Protection Monitoring Annual Report March 31, 2017 N/A 

Monitoring and Management Plans 

Aquatic Effects Monitoring Program (AEMP) Design Plan July 27, 2016 
September 8, 

2016 

Benthos Low Action Level Trigger Response Plan April 20, 2016 July 21, 2016 

Care and Maintenance Plan January 8, 2016 March 31, 2016 

Cesium and Thallium Response Plan April 24, 2016 (Revised) March 31, 2016 

Emergency Response Plan (ERP) April 20, 2016 July 7, 2016 

Engagement Plan March 1, 2016 April 18, 2016 

Extended Care and Maintenance Plan June 29, 2016 (Revised) June 30, 2016 

Spill Contingency Plan  April 20, 2016 July 7, 2016 

Waste Management Plan July 25, 2016 (Revised) July 26, 2016 

Water Management Plan July 14, 2016 July 15, 2016 
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8 REGULATORY INSPECTION COMPLIANCE 

There were 17 inspections conducted by the Government of the Northwest Territories 

Resource Management Officer(s) in 2016, including 16 Water License inspections and 1 Land 

Use Permit Inspection.  

Items identified by the Inspector included: 

• Misdirected waste in the Landfill that did not comply with the approved Waste 

Management Plan that required corrective action; 

• Maximum average concentration for zinc at Station 02-17b was exceeded three times 

in April that required investigation and action to bring effluent discharge back into 

compliance; 

• Residual hydrocarbon contamination was noted for spill #15-043 at Portage 1 that 

required additional clean-up.  

• Storage of chemicals on site required inventorying; and, 

• Spills from Underground Heavy equipment storage line-up required containment. 

All issues identified by the Inspector were successfully addressed by De Beers. With regards 

to the spill at Portage 1, work was completed in 2016 to remediate the area, with confirmatory 

samples collected in 2016 and 2017. The Inspector will complete a final close-out inspection 

of the area in 2018. 
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APPENDIX A – LIST OF ABBREVIATIONS AND UNITS OF 

MEASURE 
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LIST OF ABBREVIATIONS 

AEMP Aquatic Effects Monitoring Program 

AQEMMP Air Quality and Emissions Monitoring and Management Plan 

ARD acid rock drainage 

De Beers De Beers Canada Inc. 

e.g. for example 

EAR Environmental Assessment Report 

ELC ecological land classification 

ENR Department of Environment and Natural Resources 

ERP Emergency Response Plan 

i.e. that is 

LSA local study area 

Mine Snap Lake Mine 

MVEIRB Mackenzie Valley Environmental Impact Review Board 

MVLWB  Mackenzie Valley Land and Water Board 

NAAQO National Ambient Air Quality Objectives 

NO2 nitrogen dioxide 

NWT  Northwest Territories 

PM particulate matter 

PM10 particulate matter nominally less than or equal to 10 micrometres (µm) 

aerodynamic diameter 

PM2.5 particulate matter nominally less than or equal to 2.5 µm aerodynamic 

diameter 

SLEMA Snap Lake Environmental Monitoring Agency 

SO2 sulphur dioxide 

TDS total dissolved solids 

TSP total suspended particulate 

WEMP Wildlife Effects Monitoring Program 

 

UNITS OF MEASURE 

µm micrometres 

ha hectares 

km kilometres 

 


