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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 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 condition. 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. De Beers in 2016 filed two separate Care and
Maintenance Plans to the MVLWB. Progress to these plans will be detailed in future
Environmental Agreement Annual Reports.
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 of the Snap Lake Mine.
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 2015.
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 2015,
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- ii emission rates were higher than in 2014. Greenhouse gas emissions have increased since
2005 due to increased fuel consumption, and were the highest in 2015. All emission rates are
lower than were predicted during the project environmental assessment, except for
greenhouse gases, which were higher.
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.
However increases in these parameters have been accompanied by increased hardness. In
2015 there were exceedances in TSS and Fecal Coliforms. An amendment to Water License
MV2011L2-0004 allowed for an increase for TDS. The benthic community (bugs that live in
sediment) remained healthy in 2015. As well, fish were healthy and abundant in 2015. Cesium
and Thallium Response Plans are in place as a result of an increase in both parameters.
Archaeology
None of the sites discovered near the winter road and Mine were disturbed in 2015.
Hydrology
The total mean outflow for 2015 is 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 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 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 Environmental
Assessment. We have 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, and the fact that
the TDS concentrations will not be increasing (no footwall extension taking place), the decision
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- iii has been made to not install and operate that plant. Should the situation change then the
decision will be revisited.
Vegetation
Total dustfall measurements did not exceed the AAAQG (AESRD, 2013) guideline 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 2015 (28 mg/dm²/30d) was 32% lower than observed in
2014 (41 mg/dm²/30d), and 33% lower than observed in 2013 (42 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). 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 ELC type.
Wildlife
In 2015, 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
WEMP suggest that all the wildlife VECs continue to be present and active in the RSA, and no
critical issues were identified in 2015. Monitoring indicators for caribou all indicate low levels
of activity in 2015. 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 two Robin chick mortalities recorded in 2015, likely due to abandonment.
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- iv 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.
Compliance
There were 14 inspections conducted by the GNWT Resource Management Officer(s) in 2015,
including 10 Water License inspections and 4 Land Use Permit Inspections. 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. Three early warnings (i.e., Low Action
Levels) were triggered in 2015: cesium, thallium, and strontium in small-bodied fish tissue;
Ceriodaphnia dubia sublethal toxicity at the diffuser; and, increased number of benthic
invertebrates in Snap Lake. Response Plans for cesium, thallium and nutrient enrichment for
benthos 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. Response Plans
for TDS, Strontium and Nitrogen were 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 Maitenance.
Adaptive Measures


An additional pump and tank was added to the dirty water system, in the 5180 pump
chamber.



Two additional pipes were added to the conveyor portal.



Construction of the West Cell expansion of the PK disposal was initiated. Note that this
project was on track for completion in March 2016, however all project development
work was stopped December 4, 2015. Part of the West Cell expansion was the
extension of the PS5 perimeter water containment sump. Although the main work on
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-vthis sump was not completed prior to the C&M decision, work is proceeding 2016 with
respect to this.


Construction of the East Cell is ongoing and a new West Cell Phase I design was
approved by the Board.



Inline chloride meters were installed and continue to be monitored.



Generator 6 was installed and commissioned. The purpose of generator 6 to add
additional capacity for the life of mine underground pumping requirements.



Life of mine pumping configuration was designed and issued. Initial work on the piping
configuration deep into the mine was started, although stopped December 4, 2015.



A reverse osmosis (RO) plant was procured, and delivered to site. The associated
engineering and process design for the first and subsequent phases of the plant was
completed, however, its installation has been deferred during Care and Maintenance.
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- vi INSERT TRANSLATED PLAIN LANGUAGE SUMMARY HERE
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local study area
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Material Safety Data Sheets
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1.0

INTRODUCTION

De Beers Canada Inc., (De Beers) owns and operates the Snap Lake Mine (Mine). The Mine is
located in the Northwest Territories (NWT) approximately 220 kilometres (km) northeast of
Yellowknife and 30 km south of MacKay Lake (Figure 1-1).
An Environmental Assessment Report (EAR) for the proposed mine (De Beers, 2002a) was
completed and submitted to the Mackenzie Valley Environmental Impact Review Board
(MVEIRB) in February 2002. The MVEIRB in turn completed a review, and recommended that
the Mine proceed subject to the implementation of measures to mitigate environmental
impacts (MVEIRB, 2003). The MVEIRB’s report and recommendation was submitted to the
Minister of Indian and Northern Affairs (INAC), now Indigenous and Northern Affairs Canada
(INAC) in July 2003 and received ministerial approval in October 2003. De Beers received the
necessary Water License, Land Use Permit, Land Leases, and Environmental Agreement in
May 2004 to begin construction and operation of the Mine. Operation of the Mine began in
2008. The water licence was renewed in 2011 with the Mackenzie Valley Land and Water
Board (MVLWB), during the licence renewal, lower limits for Total Dissolved Solids (TDS) and
its constituents came into effect on January 1st, 2015.
De Beers, in 2013, applied to the MVLWB to amend seventeen conditions of the Snap Lake
Mine Water licence; MV2011L2-0004 with the main request to amend two specific measures
from the 2003 EAR that required the mine to have a whole lake average for TDS below 350
mg/L. The Water Licence Amendment was received on June 19, 2015.
On December 4, 2015, De Beers announced that it would be suspending operations at 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 condition. 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. De Beers in 2016 filed two separate Care and
Maintenance Plans to the MVLWB. Progress to these plans will be detailed in future
Environmental Agreement Annual Reports.
Throughout Extended Care and Maintenance De Beers will continue to assess the Snap Lake
Mine for:
1) Reopening the mine;
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2) Optimization of Extended Care and Maintenance activities (i.e. Passive Water
Treatment);
3) Sale to a Qualified Operator; or
4) Final Closure of the Snap Lake Mine.
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.
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Figure 1-1

Location of Snap Lake Mine, Northwest Territories
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1.1 ANNUAL REPORT REQUIREMENTS
As part of its environmental agreement, De Beers must prepare and submit an annual report
outlining the results of the previous year’s environmental monitoring programs. This report
presents a summary of the results of the 2015 Snap Lake Environmental Monitoring Programs.
De Beers notes for readers that in 2016 De Beers requested under article 14.11 to alter the
reporting requirements of the Environmental Agreement Annual Report. This will be the last
Environmental Agreement Annual Report provided in this format until the resumption of
operations at Snap Lake Mine. De Beers will work closely with SLEMA to develop a report that
is fit for purpose for the 2016 Report and beyond.
Article X, Section 10.1 of the Environment Agreement outlines the requirements for the Annual
Report submission as follows:
”10.1 Annual Report
a. De Beers shall prepare and submit an annual report (the “Annual Report”)
to the Parties and the Monitoring Agency for each calendar year during the
term of this Agreement.
Each Annual Report shall include the results of Environmental Monitoring Programs,
and a rolling summary and analysis of environmental effects data over the life of the
Project to illustrate any trends. The actual performance of the Project shall be
compared to the results predicted in the environmental assessment and the MVEIRB
Report and an evaluation provided as to how De Beers’ Adaptive Management has
performed to the date of each Annual Report.
b. Each Annual Report shall include, but not be limited to, the following:
i.

a comprehensive summary of all supporting information, data and
results from the Environmental Monitoring Programs and all studies
and research;

ii.

a comprehensive summary of all compliance reports required by the
Regulatory Instruments;

iii.

a comprehensive summary of operational activities during the
preceding year;
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iv.

actions taken or planned to address effects or compliance problems
which are set out in the Annual Report;

v.

a comprehensive summary of operational activities for the next year;

vi.

lists and abstracts of all Environmental Plans and Programs;

vii.

verification of accuracy of environmental assessments;

viii.

determination of effectiveness of mitigative measures;

ix.

a comprehensive summary of all Adaptive Management measures
taken;

x.

a comprehensive summary of public concerns and responses to
public concerns;

xi.

a comprehensive summary of the new technologies investigated;

xii.

the Minister’s comments, including any Minister’s Report, on the
previous Annual Report;

xiii.

a plain English executive summary and translations into Dogrib and
Chipewyan using appropriate media.

c. In order to prepare each Annual Report and with a view to both ensuring
that an opportunity is provided for early disclosure and discussion of
problems and that each Annual Report meets with the requirements of this
Agreement, 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.”
A summary of where the requirements of the Environmental Agreement are addressed in the
2015 Environmental Agreement Annual Report is provided in Table 1-1.
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Table 1-1

Environmental
Agreement Section

Article X, 10.1, b

Article X, 10.1, b

Article X, 10.1,c,i
Article X, 10.1,c,ii
Article X, 10.1,c,iii
and v
Article X, 10.1,c,iv

Summary of the Environmental Agreement Annual Report Requirements and
Sections Addressing Those Requirements in the 2015 Annual Report
Requirement in the Environmental Agreement

Each Annual Report shall include:

the results of Environmental Monitoring Programs

a rolling summary and analysis of environmental effects Section 2 – 2015 Environmental
data over the life of the Mine
Monitoring Program Summary

the performance of the Mine shall be compared to the
results predicted in the environmental assessment and
the MVEIRB Report
Each Annual Report shall include:

an evaluation provided as to how De Beers’ Adaptive
Management has performed to the date of each Annual
Report
Comprehensive summary of all supporting information, data
and results from the Environmental Monitoring Programs and
all studies and research
Comprehensive summary of all compliance reports required
by the Regulatory Instruments
Comprehensive summary of operational activities during the
preceding year and next year
Actions taken or planned to address effects or compliance
problems which are set out in the Annual Report

Article X, 10.1,c,vi

Lists and abstracts of all Environmental Plans and Programs

Article X, 10.1,c,vii

Verification of accuracy of environmental assessments

Article X, 10.1,c,viii

Determination of effectiveness of mitigative measures

Article X, 10.1,c,ix
Article X, 10.1,c,x
Article X, 10.1,c,xi
Article X, 101.1,c,xii
Article X, 101.1,c,xiii
Article X, 101.1,d

Section in the 2015 Annual Report

Comprehensive summary of all Adaptive Management
measures taken
Comprehensive summary of public concerns and responses
to public concerns
Comprehensive summary of the new technologies
investigated
Minister’s Report on the previous Annual Report
Plain English executive summary and translations into Dogrib
and Chipewyan using appropriate media
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 8 - Summary of Adaptive
Measures
Section 2 - 2015 Environmental
Monitoring Program Summary
Section 4 - 2015 Report Submissions
Section 5 - Summary of Compliance
Section 6 - Summary of Activities at
Snap Lake
Section 5 - Summary of Compliance
Section 3 - Summary of Snap Lake
Monitoring and Management Plans
Section 2 - 2015 Environmental
Monitoring Program Summary
Section 7 - Summary of Mitigation
Measures
Section 8 - Summary of Adaptive
Measures
Section 9 - Summary of Public
Concerns
Section 10 - Summary of New
Technologies Investigated
Section 1 – Introduction
Plain Language Summary
Section 1.2 – Introduction

MVEIRB= Mackenzie Valley Environmental Impact Review Board; GNWT= Government of the Northwest Territories.
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1.2 2014 ANNUAL REPORT
De Beers submitted the Final 2014 Annual Report to the various stakeholders in March 2016.
Prior to the submission of the 2014 Annual Report, De Beers provided SLEMA a draft version
in January 2016 to ensure that the concerns noted in 2013, specifically as it related to content,
met the agencies and GNWT requirements. Comments were received from both SLEMA and
ENR for the 2014 Environmental Agreement Annual Report, collectively.
De Beers thanks ENR and SLEMA 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.
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2.0

2015 ENVIRONMENTAL
SUMMARY

MONITORING

PROGRAM

As required under Article X Section 10.1c (vii) of the Environmental Agreement, this section of
the report provides a summary of the 2015 monitoring activities, observations, and
comparisons of results with EAR predictions (Table 2-1).
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Table 2-1
Program

Summary of 2015 Snap Lake Mine Environmental Monitoring Programs
Purpose of the Monitoring
Program

Key Activities

Environmental Assessment Report Predictions
A)

Air Quality and
Emissions
Monitoring

Aquatic Effects
Monitoring

Aquatic Effects
Monitoring
(continued)

Verify the accuracy of
impact predictions made
in the EAR and meet
regulatory requirements
and corporate
commitments.

Verify the accuracy of
impact predictions made
in the EAR and meet
regulatory requirements
and corporate
commitments.

Meteorological and
hydro-meteorological
monitoring
Ambient monitoring of
TSP, PM10, and PM2.5
concentrations
Ambient monitoring of
dustfall
GHG emissions
calculations

Water and sediment
quality monitoring
Zooplankton and
phytoplankton
monitoring
Benthic invertebrate
monitoring
Fish health special
study
Fish tasting
Plume characterization
special study

B)
C)

D)

The maximum predicted SO2 and NOX
concentrations were predicted to be
below both the applicable NWT air quality
standards and the federal objectives of
SO2 30 ug/m3
NOx 60um/m3 GNWT AAQS (2014).
The maximum 24-hour TSP, PM10, and
PM2.5 were predicted to be above
applicable NWT and federal criteria within
and near the active mine area; however,
the annual concentrations of these
compounds were predicted to be below
the respective criteria.
GHG emissions: Activities and operations
at the Mine will result in the emission of
carbon dioxide and other GHGs. The
overall GHG emissions (expressed as
equivalent CO2) from the Mine were
projected to be 102 kt/yr.

The
maximum
whole
lake
average
concentrations in Snap Lake of all assessed
water quality parameters will remain below
water quality guidelines or EAR benchmarks.
The maximum total area or volume that could
be affected by seepage and runoff would be
less than 0.5% of Snap Lake area or volume.
The effect on sediment quality is expected to be
negligible. Concentrations are expected to stay
near baseline levels.

Key Results
A)
B)
C)
D)

The annual average SO2 concentration is 0.43 micrograms per cubic metre (μg/m3), which is an increase of 0.03 μg/m3 from 2014 and below the NWT and federal objectives.
The annual average NO2 concentration is 1.7 μg/m3, a decrease of 0.2 μg/m3 from 2014 and is still below the NWT AAQS
Exceedances of the NWT AAQS were recorded for PM2.5 at the airstrip and the explosives emulsion plant stations. Annual TSP averages measured in 2015 were lower than those
measured in 2014, while the annual average for PM2.5 was higher than that recorded in 2014.
Total greenhouse gas emissions (GHG) emissions (expressed as CO2) were 122.282 kt/yr, higher than those projected.

When any fuels are burned, greenhouse gases are produced. We measure the amount of greenhouse gases produced by the Mine because they can add to global warming. 2015
emission rates were higher than those of 2014. GHGs have increased since 2005 due to increased fuel consumption, and were the highest in 2015.
A comparison of site-wide emission rates showed that 2015 emission rates are higher than those reported in 2014. Emission rates remain lower than those predicted in the EAR (De
Beers, 2002a) and in the 2007 Air Modelling Update (De Beers, 2007), with the exception of GHGs, which were higher.

Water Quality

Concentrations of water quality parameters in Snap Lake were within AEMP benchmarks and Water Licence limits.

Ten metals, which are present in elevated concentrations in the treated effluent discharge, are increasing in Snap Lake: barium, boron, cesium, lithium, molybdenum, nickel,
rubidium, strontium, thallium, and uranium.

Based on the average flow-weighted concentrations of total phosphorous (TP), the total loading of TP to Snap Lake was approximately 98 kilograms (kg) between January 1, 2015,
and December 31, 2015.

The flow-weighted average concentrations in the treated effluent were below or similar to (i.e., within 10% of) the model predictions, with the exception of total aluminum, barium,
and uranium. The maximum concentrations of these parameters were also above the maximum predicted concentrations for the year 2015.

The May 2015 dilution factor (13) was slightly higher than the EAR prediction for ice-covered conditions (12), applicable after the initial seven years of operations (De Beers,
2002a). The 2015 seasonal patterns observed in the dilution factors were consistent with the 2012 and 2014 seasonal patterns for the dilution factors (Golder, 2016). The
highest dilution factor occurred during the late open-water season (September), when effluent dilution was affected by additional mixing due to wind-driven currents.

In 2015, dissolved oxygen (DO) concentrations in Snap Lake were considered healthy for fish and other aquatic organisms, with the exception of one location the northwest arm
(SNAP20B) in September 2015 where field DO readings dropped below the CCME (1999) WQG of 6.5 mg/L at depths below 18 meters.

The ranges in whole-lake average concentrations in Snap Lake were below the EAR and the updated whole-lake average predictions for most parameters in 2015. The exceptions
were barium and uranium, which were above the predictions.

Concentrations of TDS within 200m of the treated effluent discharge (i.e., the diffuser area) were typically less than the updated predictions for the lower bound and upper bound
scenarios.

Concentrations of TDS in the main basin at 2,000m from the treated effluent discharge were similar to updated predictions for the upper bound scenario during ice-covered
conditions, and were similar to or less than updated predictions for the lower bound scenario during open-water conditions. Concentrations of TDS at the Snap Lake outlet in 2015
were greater than the updated predictions for the upper bound scenario during ice-covered conditions, and were similar to or less than the updated predictions for the lower
bound scenario during open-water conditions.

Treated effluent samples did not show acute toxicity responses to either juvenile Rainbow Trout or D. magna, and were therefore characterized as not being acutely lethal.

There was no acute toxicity associated with the treated effluent. Reproduction of C. dubia was affected by treated effluent samples in 2015, consistent with all previous years
except that there were no such effects in 2012.

Chronic toxicity was predicted to occur in treated effluent in the EAR (De Beers, 2002a). Toxicity occurred in chronic tests performed on the treated effluent in 2015, but did not
show a trend of increasing frequency or severity over time.

Chronic toxicity occurred periodically at the diffuser stations between 2006 and 2010 but did not increase in frequency or severity; this was followed by a period of little or no
toxicity at the diffuser stations between 2011 and 2013, but toxicity occurred again in 2014 and 2015.

The effect of toxicity from changes in sediment
Sediment Quality
and water quality on benthic invertebrates,

Comparison of sediment parameter concentrations in the top 5-cm and top 2-cm layers at the diffuser station showed that available sulphate had higher concentrations (defined
phytoplankton, and zooplankton were
as having a negative relative percent difference (RPD) greater than 20%) in the thinner sediment layer in each year from 2012 to 2015, as did antimony in three of the four years.
predicted to range from negligible to moderate.
This result indicates the potential for Mine-related increases for these parameters. Two other parameters had negative RPDs greater than 20% in 2015: available nitrate and
Snap Lake was predicted to remain
available phosphate.
mesotrophic (i.e., moderately productive).
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Purpose of the Monitoring
Program

Key Activities

Environmental Assessment Report Predictions
The effect of changes to Snap Lake and inland
lakes and streams was predicted to be
negligible for fish abundance and fish health.
The permanent diffuser was expected to result
in dilution factors that ranged from 34 to 200
across the range of effluent discharges
expected over the life of the Mine.

Key Results


Most sediment quality parameters are not increasing over time. Statistically significant positive trends were observed for available nitrate, available potassium, available sulphate,
aluminum, antimony, beryllium, boron, calcium, iron, manganese, mercury, molybdenum, nickel, selenium, silver, sodium, and strontium at the diffuser station. Only available
potassium, available sulphate, bismuth, boron, calcium, selenium, silver, sodium, and strontium had significant positive trends in the Snap Lake main basin. Antimony, mercury,
and silver concentrations were undetected in most samples in the early years of the AEMP, but have been detected with greater frequency since 2010.
Toxicity
Treated effluent samples did not show acute toxicity responses to either juvenile Rainbow Trout or D. magna, and were therefore characterized as not being acutely lethal.

Treated effluent samples did not show acute toxicity responses to either juvenile Rainbow Trout or D. magna, and were therefore characterized as not being acutely lethal.

There were no effects on survival of C. dubia (i.e., LC25 and LC50 values were greater than 100%) in any of the treated effluent or diffuser station samples tested in 2015. There
were effects on C. dubia reproduction in 4 of the 5 treated effluent samples and 6 of the 11 diffuser station samples, with IC25s and/or IC50s less than 100%.

There were no effects on algal growth of P. subcapitata in any of the treated effluent or diffuser station samples tested in 2015; the IC25s were all greater than 91%, which was
the highest sample concentration tested.

There have been no effects in any of the acute toxicity tests performed on treated effluent samples between November 2005 and November 2015.

The results show that toxicity occurred in chronic tests performed on the treated effluent, but did not show a trend of increasing frequency or severity over time. With the possible
exception of 2007, when C. dubia reproduction was reduced to some degree in all samples, these occurrences of toxicity appear to be episodic.
Phytoplankton/Zooplankton

Total phytoplankton biomass in the main basin of Snap Lake was higher in 2015 than baseline. In contrast, total phytoplankton biomass decreased in the northwest arm of Snap
Lake and reference lakes.

In the main basin of Snap Lake, mean annual phytoplankton biomass increased slightly in 2014 (386 µg/L) and approximately doubled in 2015 (777 µg/L). In 2015, mean annual
phytoplankton biomass in the northwest arm of Snap Lake (753 µg/L) was almost equal to the main basin.

Mean annual total phytoplankton biomass in Northeast Lake increased from 2013 (406 µg/L) to 2014 (1,946 µg/L) and was approximately five times higher than the value in
2008. In 2015, mean annual total phytoplankton biomass in Northeast Lake decreased to 1,452 µg/L. In Lake 13, mean annual total phytoplankton biomass has remained
relatively consistent from 2012 to 2015.

No spatial trends relative to the diffuser were observed in the main basin of Snap Lake; there were no strong spatial trends for phytoplankton and zooplankton.

There is no indication of toxicological impairment of the phytoplankton community in the main basin of Snap Lake; however, the increase in total phytoplankton biomass could be
a Mine-related nutrient enrichment response.

Phytoplankton increased outside the normal range in 2015 for the first time since 2010. A decrease outside the normal range was not observed in total zooplankton biomass in
2015. At this time, a low Action Level for nutrient enrichment has not been triggered.

In 2015, mean annual total phytoplankton richness values decreased in all three lakes. The main basin of Snap Lake had the lowest mean annual richness value relative to the
northwest arm and the reference lakes, consistent with previous years.

In general, mean annual zooplankton taxonomic richness has remained relatively low in the three lakes and exhibited a slight decreasing trend over time.

In 2015, mean annual chlorophyll a and c concentrations in the two reference lakes were comparable to the main basin of Snap Lake. Chlorophyll a concentrations varied between
2004 and 2015 in the three lakes, with no clear temporal trend observed. Chlorophyll c concentrations have remained similar in Snap Lake and the reference lakes since 2005.
A decrease in chlorophyll a concentrations was observed in the three lakes between 2014 and 2015, indicating a regional rather than Mine-related effects. Chlorophyll c
concentrations remained consistent between years.

Phytoplankton community composition, based on biomass, has shifted back to a pre-Mining diatom-dominated community in the main basin of Snap Lake, although the proportion
of diatoms was higher in 2015; however, the northwest arm of Snap Lake has remained chrysophyte dominated.

In 2015, decreases in cyanobacteria occurred in all lakes, with the exception of Northeast Lake, which stayed relatively consistent to the previous year. These changes do not
appear to be Mine-related.

Mean annual total zooplankton biomass has varied over time in Snap Lake and the reference lakes, with values typically higher in the northwest arm and reference lakes relative
to the main basin of Snap Lake. Since 2008, mean annual total zooplankton biomass has remained below 2004 baseline biomass in the main basin of Snap Lake, although
increases have occurred in recent years. There is no evidence of toxicological impairment.

Zooplankton community composition in Snap Lake, based on biomass, has remained copepod dominated. In 2015, no obvious spatial patterns in zooplankton community
composition were observed in the main basin of Snap Lake.

Over time, relative cladoceran abundance and biomass have been low in Snap Lake and the two reference lakes, suggesting a regional rather than Mine-related effect. No
persistent increases or decreases (i.e., greater than, equal to or less than three years) beyond the normal range have occurred since 2010.
Benthic Invertebrates

Changes in the benthic invertebrate community in the main basin of Snap Lake were observed in fall 2015. The upward trend in density and biomass in the main basin of Snap
Lake, and significant differences between the main basin of Snap Lake and Northeast Lake, with magnitudes beyond the critical effect sizes and normal ranges, are consistent
with a nutrient enrichment response pattern.
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Purpose of the Monitoring
Program

Key Activities

Environmental Assessment Report Predictions

Key Results




There are no definitive factors evident in the 2015 water and sediment quality data and a regional effect may be contributing to some of the observed change; however, given the
magnitude of the change in the benthic community observed in the main basin of Snap Lake relative to the northwest arm of Snap Lake, Northeast Lake, and Lake 13, the change
is likely Mine-related.
Overall, the effects on the benthic invertebrate community from construction and operation of the Mine, due to nutrient enrichment and increasing TDS concentration, were
predicted to be of negligible to low magnitude. In 2015, the magnitude of effect observed on the total density and densities of dominant taxa was greater than predicted. However,
changes related to all other benthic invertebrate community variables would be classified as being within the EAR predictions.
A low Action Level for Nutrient Enrichment was triggered in 2015. This trigger was related to statistically significant changes in the benthic invertebrate community of the Snap
Lake main basin, extending beyond the normal range for densities of dominant benthic invertebrate taxa.

Fish Health

It is unlikely that fish health has been affected by changes in water and sediment quality in Snap Lake. Snap Lake fish health conclusions were consistent with past programs (De
Beers, 2013a). The fish health endpoints that were statistically different between Snap Lake and the reference lakes in 2015 were fish age, size, weight, liver weight, LSI, gonad
weight, GSI, liver triglyceride concentration, and condition; however, the magnitude of difference in the majority of endpoints was below that which would be considered biologically
significant, and/or were within the normal range.

Changes in Snap Lake fish health measured in 2015 are not greater than predicted. Chemicals of potential concern in water and sediment were predicted to possibly have a
negative effect on fish health, but the magnitude of this effect was predicted to be negligible. No changes to fish reproduction were predicted. There is no direct evidence that any
of the differences measured in fish health in Snap Lake in 2015 have affected the ability of fish to survive, grow, or reproduce in Snap Lake.
Fish Tissue Chemistry

The small-bodied fish tissue chemistry survey conducted in 2015 identified metals in Lake Chub tissue from Snap Lake that increased relative to the normal range. Normal range
exceedances occurred in Snap Lake for Lake Chub carcass concentrations of cesium, chromium, strontium, titanium, tin, and thallium.

Snap Lake metal concentrations that were below the lower bound of the normal range included arsenic, barium, and selenium. There was no evidence of negative effects on fish
health or condition, or risk to human health due to changes in Lake Chub tissue metal concentrations.

The small-bodied fish tissue chemistry survey conducted in 2015 identified increased tissue concentrations of some metals in fish from Snap Lake relative to the reference lakes.
Metals with significantly greater concentrations in Lake Chub from Snap Lake compared to the reference lakes in 2015 were cesium, copper, mercury, potassium, sodium,
strontium, thallium, and uranium. Cadmium concentrations in Lake Chub from Snap Lake were greater than those measured in Lake 13 in 2015, but were less than those
measured in Northeast Lake. Molybdenum concentrations were greater in Snap Lake relative to the reference lakes.

Eight metals were measured at significantly lower concentrations in Snap Lake in 2015 compared to reference lakes (i.e., arsenic, barium, cadmium, calcium, magnesium,
rubidium, selenium, and tin).

No guideline exceedances were observed for arsenic (3.5 mg/kg ww), lead (0.5 mg/kg ww), or mercury (0.5 mg/kg ww) in Lake Chub carcasses in Snap Lake, Northeast Lake, or
Lake 13 in 2015 (CFIA, 2015).
Fish Community Monitoring

The fish community monitoring component of the Aquatic Effects Monitoring Program (AEMP) is conducted every three years; the last survey was performed as part of the 2013
AEMP. The fish community monitoring is next scheduled to be conducted in 2016 and reported in the 2016 AEMP Annual Report.
Fish Tasting

Fish tasting is conducted annually by De Beers. Fish tasting is an informal, annual gathering of members of Aboriginal organizations and De Beers staff at the Mine site to taste
fish from Snap Lake. In 2015, 19 Lake Trout were captured with 3 that were released. Overall, Aboriginal community members agreed that the health, and taste of the fish from
Snap Lake ranged from good to very good.

Archaeology
Monitoring

Verify the accuracy of
impact predictions made
in the EAR and meet
regulatory requirements
and corporate
commitments.

Hydrology
Monitoring

Verify the accuracy of
impact predictions made
in the EAR and meet
regulatory requirements
and corporate
commitments.

Aerial archaeological
survey

The probability that direct and indirect effects
would occur to archaeology sites was rated as
negligible.

Lake water and inflow
and outflow monitoring,
collection of
atmospheric data

The EAR predicted small increases in the mean 
water elevation of Snap Lake as a result of
mining operations. Predicted increases above
baseline conditions ranged from 3.3 to 5.5 cm 
over the period of operations.

Increases in peak flow due to mine
construction, during the spring runoff are

There were no effects to the archaeology sites in the vicinity of the Mine and winter access road.

The EAR (De Beers, 2002a) predicted an elevation increase in Snap Lake by 53 mm in year 6, a decrease in Northeast Lake by 16 mm and a decrease in North Lake of 30 mm.
These trends have not yet been observed and would be difficult to differentiate from the normal annual lake water elevation fluctuations. These fluctuations may occur resulting
from precipitation, evaporation, and other environmental factors.
According to the Snap Lake 2015 water balance, the water inputs were greater than the losses by 2,243,288 cubic metres (m3).
Water elevations and lake discharges are measured at Snap Lake, North Lake, Northeast Lake, and 1999 Reference Lake. Over the period of September 2014 to September
2015, water elevations increased at Snap Lake, North Lake and Northeast Lake by 257 mm, 100 mm, and 190 mm respectively, and decreased at the 1999 Reference Lake by
250 mm.
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Hydrogeology and
Geochemistry
Monitoring

Vegetation
Monitoring

Purpose of the Monitoring
Program

Verify the accuracy of
impact predictions made
in the EAR and meet
regulatory requirements
and corporate
commitments.

Verify the accuracy of
impact predictions made
in the EAR and meet
regulatory requirements
and corporate
commitments.

Key Activities

Site-runoff monitoring,
seepage and visual
inspection of the site
Supplemental sampling
and geochemical
analysis of mine rock

Calculation of direct
impacts to total area
and ELC area
Satellite data
interpretation
Reclamation Monitoring
and Soil sampling
Dust fall deposition
monitoring

Environmental Assessment Report Predictions
predicted to be negligible, with no effect on
channel morphology.
Geochemical characterization completed
during the EAR demonstrates that the
kimberlite unit at Snap Lake can be classified
as non-PAG.
During construction and operations,
groundwater inflows to the underground mine
workings are predicted to result in a minor
decrease (up to 5%) in deep groundwater
levels; however there will be little or no change
in the overall quantity of deep groundwater is
predicted. Groundwater levels are predicted to
decrease progressively during Project
construction and operations, but reverse within
one month of mine closure.
The residual changes in deep groundwater
quality due to the underground mine are
limited to a small portion (less than 5%) of the
LSA during post-closure. No change was
predicted to deep groundwater quality during
construction and operations.
Mine-affected groundwater was predicted to
have a pH of 11.9 and elevated concentrations
of aluminum (468 µg/L), chromium (313
µg/L), and molybdenum (81µg/L) relative to
baseline groundwater quality. The high pH and
elevated metal concentrations are expected to
decline in the long-term; however, the duration
is uncertain and could be much greater than
100 years.
Changes in shallow groundwater quality are
predicted to result from a small volume of
seepage from the North Pile and the water
management pond, resulting in localized
effects, originating on the northwest peninsula
and seeping into Snap Lake which is predicted
to be greatest during operations, and
decreasing after decommissioning as
reclamation proceeds.
At full development, the EAR predicted a total
disturbance of 218.8 ha in the LSA and 83.7
ha in the RSA (excluding the LSA).
39% of ELC units were predicted to be lost or
altered in the LSA.
Effects from habitat loss or alteration to rare
plant potential were considered to be
moderate, and effects on traditional plant
potential were considered to be low.
The effect of air emissions, including dust, on
vegetation health were predicted to be low for
the ELC components assessed and for rare
and traditional plant health.

Key Results

A geochemical site inspection was performed to identify any visible signs of acid generation where rock has been used for construction at the Mine, and areas of seepage or runoff
that may represent non-point source runoff to Snap Lake.

Water quality trends observed in water collected at SNP 02-01 in 2015 are discussed below and include general qualitative comparisons to model predictions for those parameters
where model results are available.

Total dissolved solids: TDS concentrations ranged from 618 to 979 mg/L and generally decreased over 2015. Concentrations often exceeded the EAR predictions during early
2015, and were generally greater than the 2013 Base Case Site Water Quality Model predictions.

Nitrate as N: Nitrate concentrations ranged from 0.92 to 3.5 mg/L as N. Measured concentrations were generally stable over the 2015 monitoring period, and were lower than
both the EAR and 2013 Base Case Site Water Quality Model predictions.

Chloride: Chloride concentrations were typically between about 280 and 486 mg/L with a maximum of 486 mg/L in 2015. Chloride concentrations generally decreased over
2015, and exceeded the EAR and 2013 Base Case Site Water Quality Model predictions throughout most of the 2015 monitoring period.

Aluminum: Aluminum concentrations remained similar to those measured in previous years, ranging from 0.003 to 0.13 mg/L. Concentrations were generally less than both the
EAR predictions and the 2013 Base Case Site Water Quality Model predictions.

Strontium: Strontium concentrations have increased from near 1.5 mg/L to near 2.4 mg/L from 2009 to June of 2013. Concentrations were stable and ranged from 2.1 to 2.7
mg/L in 2015, and were higher than EAR predictions and 2013 Base Case Site Water Quality Model predictions.
Minewater Discharge Rates:

Minewater discharge rates generally increased over 2015 and varied from 40,516 cubic metres per day (m3/day) to approximately 53,595 m3/day during the 2015 monitoring
period. The measured minewater discharge rates were slightly higher than predictions between January and November of 2015, at which point the discharge decreased to a rate
lower than predicted in the 2013 Base Case Site Water Quality Model predictions.
Metavolcanic/Granite

A total of 197 samples of metavolcanic rock underwent geochemical characterization in support of the EAR, and 109 samples have been submitted for geochemical testing as
part of subsequent annual assessments (including 10 samples collected in 2015). Geochemical characterization completed as part of the EAR indicated that sulphide
concentrations in metavolcanic rocks vary widely, largely as a function of the occurrence of relatively small zones of high-sulphide content. In general, metavolcanics contain low
neutralization potential.

Ten samples were submitted for kinetic leach testing for the EAR. The results of kinetic leach tests of metavolcanic rock with greater than 1 wt.% sulphide content indicate a
potential for long-term generation of acidic leachate, with elevated dissolved concentrations of aluminum, cadmium, cobalt, copper, iron, nickel, lead, and zinc (De Beers, 2002a).
The results of ongoing kinetic testing carried on after the submission of the EAR indicated that samples of metavolcanic rock that contained up to 0.29% sulphide-sulphur were
not likely to generate acidity.

According to the results of comprehensive geochemical characterization conducted during the EAR, massive, un-fractured granite not associated with metavolcanics is
characterized by low sulphide content, rendering it essentially non-AG. Although this category of granitic rock typically contains little NP, the sulphide content is not sufficient to
generate significant acidic runoff or seepage. Kinetic testing conducted during the EAR found that leachate generated from granite not associated with metavolcanics had a
neutral pH and low trace metal concentrations (De Beers, 2002a).

Area of Impact
A Quick Bird satellite image was used to compare the total disturbance area in 2013 with predictions made in the EAR. As of July 5, 2013, 194.9 hectares (ha) of the Local Study
Area (LSA) and esker complex has been disturbed, which represents 13% of the LSA. The current land disturbance area is less than the predicted disturbance area and therefore the
Detailed ELC Monitoring Program is not triggered and modifications to the monitoring program are not needed at this time.
Ecological Land Classification Area Monitoring
Estimates of the disturbance to ELC units were calculated by using both Landsat Thematic Mapper (TM) in 2002 and Quick Bird satellite imagery in 2013 to compare the Mine
footprint with the vegetation types known to be present before start-up construction of the Mine. The total area occupied or impacted in the LSA in July 2013 was 192.4 ha, which
represents 88 % of the maximum predicted extent of the Mine. For the Regional Study Area (RSA), construction activities have impacted 2.5 ha or 3% of the expected disturbed area.
None of the ELC units have received a greater proportionate disturbance than predicted in the EAR, with the exception of the esker complex. As reported in previous VMPs, the area
of disturbance to the esker was expected to be 0.5 ha; however, the actual disturbance was 1.6 ha. Granular material was removed from this esker in the winter of 2000/2001. Any
additional material required for construction will be sourced from site based quarry areas. Overall, the disturbance covers 13% of the LSA, which is below the predicted 15%. The
esker is no longer considered part of the Mine lease area. The Detailed ELC Monitoring Program is not triggered and modifications to the monitoring program are not needed.
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Purpose of the Monitoring
Program

Key Activities

Environmental Assessment Report Predictions
The effect of the Mine on vegetation
biodiversity was predicted to be low for all
vegetation communities assessed.

Key Results
Passive Regeneration Monitoring
During the 2004 and 2005 field surveys, 11 passive regeneration permanent sample plots (PSPs) were established at existing disturbed sites to determine the rate and effectiveness
of passive regeneration as a revegetation method (i.e., natural revegetation relying on establishment or colonization by local species). Disturbed sites were the quarry at the esker,
the air strip, and the temporary camp.
The established PSPs were assessed in 2013 and a total of 74 plant species had naturally colonized the passive regeneration PSPs; an increase of 30 additional species from the
first survey in 2008. These plant species were similar to the plant species observed in the reference and exposure PSPs for the Triggered Monitoring Programs.
Due to growth rates and colonization of vegetation in the Arctic, reclamation surveys are not required annually. Passive regeneration PSPs were last surveyed in 2013 and will be
monitored again in 2018 and every five years thereafter. Passive regeneration PSPs will be assessed for changes in vegetation community composition and changes in physical and
chemical properties of soil over time.
Vegetation Dustfall Monitoring
To assess if there is a linkage between dustfall and vegetation community composition and vigour, a 20 km dustfall transect was established in a west-northwest direction based on
prevailing winds away from the Mine in 2013. Beginning at the edge of the land altered by the Mine, nine vegetation PSPs were established along the transect at 0 metres (m), 50 m,
150 m, 500 m, 1 km, 5 km, 10 km, 15 km, and 20 km. Dustfall and soil sampling was conducted adjacent to each PSP. The Vegetation Dustfall Plots will be monitored again in
2018.
A qualitative assessment of the impacts of dust on vegetation was completed in 2013 at the airstrip and select reference and exposure PSPs that support Triggered Monitoring. The
Qualitative Dustfall Assessment will be conducted again in the summer of 2018. At that time, vegetation dustfall PSPs will be used in place of the former exposure PSPs.
Annual Dustfall Monitoring

Monthly dustfall results are provided in Table 4-1 for the months of December 2014 and January to December, 2015. The results are presented in units of mg/dm2/30d.

Station DF006 on the west end of Snap Lake is considered a reference station. Fixed dustfall for this station remained below the AAAQG of 53 mg/dm2/30d for residential and
recreational areas (AESRD, 2013). Total dustfall for this station did not exceed the AAAQG of 53 mg/dm2/30d for residential and recreational areas (AESRD, 2013). The highest
total dustfall at DF006 was reached in August/September (46.1 mg/dm2/30d).

Average deposition rates for 2015 were highest in September/October, followed by August/September. The monthly maximum on-site rate of 95.4 mg/dm2/30d was recorded
at DF009 in May/June 2015. Total dustfall measurements for all on-site locations were below the AAAQG (AESRD, 2013) for commercial and industrial (158 mg/dm²/30d).

The average total dustfall rate in 2015 (28 mg/dm²/30d) was 32% lower than observed in 2014 (41 mg/dm²/30d), and 33% lower than observed in 2013 (42 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 these dustfall guidance and discernible effects
on vegetation communities.
Triggered Monitoring Programs

The Detailed ELC Monitoring Program was not triggered in 2015. In 2004, 2005, 2008, and 2013 baseline vegetation and soils data were collected to provide a basis for
comparisons, should Triggered Monitoring Programs be implemented in the future (De Beers, 2008a). No data were collected in 2015. The existing exposure PSPs will be replaced
with the vegetation dustfall PSPs starting in 2018. Vegetation dustfall PSPs will be compared to baseline and reference data, to assess whether there were significant differences
among data. Soils data will be collected again in 2023.

The Dustfall Monitoring Program was not triggered in 2015. Total dustfall measurements did not exceed the AAAQG (AESRD, 2013) guideline for commercial and industrial (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).

Wildlife Effects
Monitoring

Verify the accuracy of
impact predictions made
in the EAR and meet
regulatory requirements
and corporate
commitments.

A comprehensive
analysis conducted on
data conducted to date
(2004 to 2007)
Surveys specific to each
of the VEC species to
assess changes to
abundance and
distribution
On-site monitoring and
wildlife management to
avoid and document
wildlife injuries and
mortalities

Based on estimates of home range size and
the area of the Mine lease in which wildlife
habitat will be disturbed, the effect of direct
habitat loss was predicted to be low for each of
the current VEC species (i.e., <1% for caribou,
grizzly bears, and wolves; <5% for waterfowl;
<10% for wolverines; and 22% for falcons).
The effect of indirect habitat loss on VEC
species from dust was predicted to be low.
The effects of blasting, human, vehicle and
aircraft traffic, habitat fragmentation, and
increased access on wildlife movement and
behaviour was expected to be negligible too
low for all VEC species.
The effects of wildlife attraction, wildlife-human
interactions, vehicle collisions, toxic spills, and
increased access for hunting and trapping on







Through 2015, the effects of the Mine to wildlife have been within the range predicted in the EAR (De Beers, 2002a). In 2015, the monitoring of caribou by means of collar data
indicated low levels of interaction with the Mine by these species.
Aerial surveys of caribou were not completed during 2015 due to an insufficient number of caribou observations needed to trigger the program.
In 2015, a raptor nest survey was conducted in order to provide in kind raptor nest use and productivity data to the North American Peregrine Falcon survey.
The wildlife surveillance data suggest that all the wildlife VECs continue to be present and active in the Mine area, and no critical issues were identified in 2015. Surveillance
data of the Mine winter access road detected wildlife presence but did not observe evidence of mortality due to collisions with traffic or harvest. Although the Mine winter access
road has the potential to improve public access to the Mine area, no evidence of public use of the road was observed in 2015.
In addition to the raptor survey in 2015, monitoring at the Mine was focused on regional programs that support conservation and management of barren-ground caribou in the
NWT. Mine-related monitoring indicators for caribou within the RSA all indicated low levels of activity in 2015. These levels may be related to the recent low presence of caribou
in the RSA and in the population decline of the Bathurst caribou herd.
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Purpose of the Monitoring
Program

Key Activities

Environmental Assessment Report Predictions

Key Results

wildlife abundance were predicted to range
from negligible to moderate for VEC species.
Moderate effects were predicted for raptors,
wolverines, and barren ground grizzly bears.
A/ARD = acid/alkaline rock drainage; AN = Ammonium Nitrate; AEMP = Aquatic Effects Monitoring Program; ANFO = ammonium nitrate and fuel oil; CCME = Canadian Council of Ministers of the Environment; CO2 = carbon dioxide; DO= dissolved oxygen; EAR = Environmental Assessment Report; ELC = ecological
land classification; FAR = fresh air raise; GHG = greenhouse gas; ha = hectares; ISQG = Interim Sediment Quality Guidelines; kg = kilograms; kt/yr = kilotonnes per year; L = litre; LSA = local study area; m = metre; mg/dm²/30d = milligrams per square decimetre per 30 days; mg/L = milligrams per litre; PM10 =
particulate matter with particle diameter nominally smaller than 10 micrometres (µm); PM 2.5 = particulate matter with particle diameter nominally smaller than 2.5 µm; ppmw = parts per million by weight; NO 2 = nitrogen dioxide; PAG = potentially acid generating; PK= processed kimberlite; PSPs = permanent
sample plots; RSA = regional study area; SO2 = sulphur dioxide; TDS = total dissolved solids; TKN = Total Kjeldahl Nitrogen; TOC= total organic carbon; TSP = total suspended particulate; VEC = Valued Ecosystem Component; VMP = Vegetation Monitoring Program; WMP = Water Management Pond; WTP = Water
Treatment Plant; < = less then; % = percent; µg/L = micrograms per litre; µg/m3 = micrograms per cubic metre.
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3.0

SUMMARY OF SNAP
MANAGEMENT PLANS

LAKE

MONITORING

AND

De Beers has developed various compliance reports (Section 3.1) and Management Plans
(Section 3.2) for the Mine to meet the requirements under its regulatory approvals and
corporate commitments. The monitoring programs were developed to verify the impact
predictions made in the Mine’s EAR (De Beers, 2002a) for the construction, operation, and
closure phases of the Mine. The management plans were developed to outline operational
practices and procedures for mitigating impacts associated with the Mine.
This section contains a brief summary of each of the monitoring and management plans that
De Beers has produced as part of their regulatory and corporate commitments. The monitoring
and management requirements, submission dates, approvals, and status are listed in Table
3-1. De Beers notes that all plans associated with the Snap Lake Mine, at the time of report
submission, have been updated inclusive of 2016. However, only plan updates that occurred
in 2015 are discussed in this annual report.
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Table 3-1

Summary of Compliance Reports required under the Snap Lake Mine’s Regulatory Approvals

Compliance Reports

Current Submission
Date

Source of Requirement

Approval Date

Status

Annual Report
Section

Acid Rock Drainage and
Geochemical
Characterization Plan

Water Licence, Part E, Item
9

Air Quality Monitoring
Program (AQMP) and
Emissions Management
Plan (EMP)

Environmental Agreement,
Article VI, Section 6.3d and
e and Article VII,
Section 7.2a
Not included in Water
License MV2011L2-0004

November 2, 2009

August 25, 2008

Aquatic Effects
Monitoring Program
(AEMP)

Water License, Part G,
Schedule 6
Environmental Agreement,
Article VII, Section 7.2h

July 27, 2016

September 8, 2016

Best Management
Practices Plan for
Ammonia Source
Control

Not included in Water
Licence MV2011L2-0004

November 29, 2004

N/A

Plan does not require approval. De Beers submitted
a letter to the MVLWB outlining the Best
Management Practices for Ammonia Source Control.

Interim Closure and
Reclamation (C&R) Plan
“Revision A”

Water License, Part I, Item 2
and 3
July 2013
Land Use Permit, Part C,
Item 81

January 30, 2014

The updated C&R Plan was approved in 2014 after
several community visits and technical sessions. The
Section 3.2.4
C&R Plan will continue to be updated and refined as
the Mine approaches final closure.

October 8, 2014

October 15, 2014

In compliance.
In compliance. This document was submitted to the
GNWT (ENR), AANDC, SLEMA and Environment
Canada as one Plan known as the Air Quality and
Emissions Monitoring and Management Plan
(AQEMMP). Comment was received in February
2008. A meeting between Golder, De Beers and ENR
occurred on March 6, 2008. Approved.
In compliance. The 2013 AEMP Design Plan is
approved. Under the Water License, the AEMP is to
be reviewed again in 2017, and every four years
thereafter. In light of the Care and Maintenance of
the Snap Lake Mine, De Beers has requested that
the AEMP re-evaluation and re-design be submitted
prior to recommencing operations. This request is
currently before the MVLWB. An updated plan for
extended care and maintenance was approved in
2016.
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Current Submission
Date

Source of Requirement

Approval Date

Emergency Response
Plan (ERP)

Water License, Part H,
Item 2
Land Use Permit, Part C,
Item 78
Environmental Agreement,
Article VI, Section 6.3a(iii)

April 20, 2016

Environmental Health
Monitoring Program

Environmental Agreement,
Article VII, Section 7.2d

September 30,
2003

N/A

Waste Management
Plan

Water License, Part E,
Item 1

July 25, 2016
(Revised)

July 26, 2016

Hydrology Monitoring
Program

Environmental Agreement,
Article VII, Section 7.2g

July 2009

N/A

July 7, 2016

Nitrogen Response Plan

Water Licence MV2011L20004, as per section F, Item
17.

December 20, 2013

N/A

North Pile Monitoring
Program

Environmental Agreement,
Article VII, Section 7.2e

N/A

N/A

North Pile Management
Plan

Water License, Part E, Item
7
Environmental Agreement,
Article VI, 6.3a (vii)

October 2014

October 24, 2014

Status
In compliance. The ERP is reviewed annually.
Modified ERPs will be submitted as necessary to
reflect new developments and comments from
reviewers. An updated plan for extended care and
maintenance was approved in 2016.
This Plan currently does not require approval. It is a
trigger program that will not be activated unless
dustfall amounts monitored through the AQEMMP
are greater than EAR predictions for three
consecutive months.
In compliance. Plan is reviewed and updated on an
ongoing basis. Plan has been reviewed and
approved for extended care and maintenance in
2016.
Approved upon submission
Plan was incorporated into the new Water Licence
and the first submission date is December 20,
2013. An updated plan is to be submitted in July
2016. In light of the Care and Maintenance of the
Snap Lake Mine, De Beers has requested that the
Nitrogen Response Plan be submitted prior to
recommencing operations as the source of nitrogen
is from operation of the underground mine. This
request is currently before the MVLWB
This Plan is included as part of the North Pile
Management Plan. Submission occurred in January
2014.
This Plan is approved. Engagement regarding the
future size and height of the North Pile is ongoing.
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Section 3.2.7

Section 3.1.7

N/A

Section 3.2.8
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Quality
Assurance/Quality
Control Management
Plan
Quarry Management
Plan
Reclamation Research
Plan

Spill Contingency Plan

Current Submission
Date

Source of Requirement
Water License- SNP- Part A.
Item 6-7
Environmental Agreement,
Article VI, Section 6.3a (vi)
Land Use Permit Part C Item
6
Not included in Water
Licence MV2011L2-0004
Water License, Part HItem 1
Land Lease, Item 45
Land Use Permit, Part C,
Item 78
Environmental Agreement,
Article VI, Section 6.3a (ii)

Approval Date

Status

Annual Report
Section

2013

N/A

In compliance. This Plan is reviewed annually and
modified as necessary under the Surveillance
Network Program.

Section 3.2.9

N/A

N/A

The Quarry Management Plan was submitted as part
of the EAR (Appendix III.5).

Section 3.2.10

July 2013

January 30, 2014

In compliance. Submitted as part of the C&R Plan.

Section 3.2.4

July 7, 2016

In compliance. The Spill Contingency Plan is
reviewed annually. Modified Spill Contingency Plans
will be submitted as necessary. Plan has been
reviewed and approved for extended care and
maintenance in 2016.

Section 3.2.12

April 20, 2016

Strontium Response
Plan

Water Licence MV2011L20004, as per section F, Item
12.

December 27, 2013

N/A

Plan was incorporated into the new Water Licence
and the first submission date is December 27,
2013. An updated plan is to be submitted in July
2016. In light of the Care and Maintenance of the
Snap Lake Mine, De Beers has requested that the
N/A
Strontium Response Plan be submitted prior to
recommencing operations as the source of strontium
is from operation of the underground mine. This
request is currently before the MVLWB.

Cesium and Thallium
Response Plan

Water Licence MV2011L20004, as per section G,
Item 7.

June 30, 2015

March 31, 2016

In compliance.

De Beers – Mining, Canada
NWT Operations | Snap Lake Mine | Gahcho Kué Project
300-5120 49th Street | Yellowknife, Northwest Territories | X1A 1P8
T: 867 766 7300 | F: 867 766 7347
www.canada.debeersgroup.com | info.canada@debeersgroup.com

N/A

- 19 Compliance Reports

TDS Response Plan

Vegetation Monitoring
Program
Water Management
Plan

Current Submission
Date

Source of Requirement

Water Licence MV2011L20004, as per section F, Item
16.

Environmental Agreement,
Article VII, Section 7.2b
Water License- Part F,
Item 5
Environmental Agreement,
Article VI, Section 6.3a(iv)

Approval Date

Status

Annual Report
Section

December 20, 2013

N/A

Plan was incorporated into the new Water Licence
and the first submission date is December 20,
2013. An updated plan is to be submitted in July
2016. In light of the Care and Maintenance of the
Snap Lake Mine, De Beers has requested that the
TDS Response Plan be submitted prior to
recommencing operations as the source of TDS is
from operation of the underground mine. This
request is currently before the MVLWB.

May 2007

N/A

In compliance. VMP reports submitted annually.

Section 3.1.9

July 14, 2016

July 15, 2016

In compliance. Plan has been reviewed and
approved for extended care and maintenance in
2016.

Section 3.2.13

Section 3.1.11

Section 3.2.11

Wildlife Effects
Monitoring Program

Environmental Agreement,
Article VII, Section 7.2c

Submitted annually

N/A

Currently undergoing revision based on new GNWT
guidance. Future reporting is to be split into a
Wildlife Effect Monitoring Program/Wildlife and
Wildlife Habitat Protection Pla

Engagement Plan

Water Licence, Part B, Item
16

March 1, 2016

April 18, 2016

In compliance.

N/A

(a) Regulatory Requirements are as follows: Mackenzie Valley Land and Water Board Class A Water License MV2011L2-0004 (issued April 2004 (issued 2012, amended September
2015); Environmental Agreement (issued May 2004); Type “A” Land Use Permit (issued June 2004, renewed February 2011); Northwest Territories Land Lease #75m/10-1-2,
#75m/10-2-2; 75 m/10-3-2; #75m/10-4-2 (issued June 2004); DFO Fisheries Authorization SC00196 (updated August 2006); DFO Approval of Fish Screen for the Temporary
Water Intake SC99123-A2 (issued September 2004); DFO Approval for Permanent Water Intake SC00196-7.1 (issued August 2004).
GNWT = Government of the Northwest Territories; INAC= Indian and Northern Affairs Canada; SLEMA= Snap Lake Environmental Monitoring Agency; MVLWB = Mackenzie Valley Land
and Water Board; S27 = Stream 27; TSS = total suspended solids; EAR = Environmental Assessment Report; DFO = Fisheries and Oceans Canada; TDS = total dissolved solids; mg/L
= milligrams per litre; N/A = Not Applicable.
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3.1 MONITORING PROGRAMS
Air Quality Monitoring Program
The Air Quality Monitoring Program (AQMP) is a requirement of Article VI, Section 7.2 a) of the
Environmental Agreement and Section C (Surveillance Network Program [SNP]), of the Mine’s
Water License.
The initial draft of the AQMP was prepared in September 2003 and updated in September
2005 based on feedback from the GNWT and Environment Canada. A draft of an Emissions
Management Plan (EMP) was submitted to the GNWT ENR and Environment Canada in
February 2006, and based on feedback received in April and August 2006; these two
documents were harmonized into one document, the Air Quality and Emissions Monitoring and
Management Plan (AQEMMP) to demonstrate the linkages between the two programs. The
data from the two programs will be presented together each year in the annual report.

Aquatic Effects Monitoring Program
The Aquatic Effects Monitoring Program (AEMP) is a requirement of the Water License and
Environmental Agreement. A draft AEMP was submitted to the MVLWB in July 2004 and an
updated AEMP was submitted in June 2005. This Plan was approved in July 2005. In 2014,
De Beers resubmitted a redesign of the AEMP and was approved in June of 2014. In 2016, De
Beers submitted an updated AEMP for extended care and maintenance and was approved in
September of 2016.
The purpose of the AEMP is to meet requirements in Part G of the Water License, Section 7.2h)
of the Environmental Agreement, related corporate commitments, and to compare Minerelated effects with EAR predictions. Mine monitoring will measure future changes in water
and sediment quality, including dissolved oxygen concentrations within Snap Lake, and effects
to the following biological receptors:


fish health;



fish taste;



benthic invertebrate community;



phytoplankton and zooplankton communities; and
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fish habitat.

The primary study area is Snap Lake, which receives treated effluent from the combined water
treatment plant and domestic waste water treatment plant discharges. A reference lake
(Northeast Lake) was selected in November 2005 and was approved by the MVLWB in May
2006. It is sampled as part of the annual AEMP field program.
De Beers submits an Annual Report for the AEMP as part of the Water License Annual Report
to the MVLWB and Fisheries and Oceans Canada (DFO) by May 1 of each year. This Annual
Report describes the AEMP activities that took place in the previous year, including monitoring
results for all components listed above and any special studies as required.

Water and Sediment Quality
The principal objective of the water and sediment quality component of the AEMP is to provide
information that will allow De Beers to evaluate changes in water and sediment quality of Snap
Lake resulting from the construction, operation, and closure of the Mine. This component of
the AEMP focuses on monitoring and analysis of changes in concentrations of specific
parameters in the water column (water quality) and lake bottom sediments (sediment quality).
The focus of the water quality program is changes in the following four parameter types:


nutrients;



dissolved oxygen (DO);



total dissolved solids (TDS) and major ions; and



metals, ammonia, nitrate, and other contaminants.

The sediment quality program monitors for changes in the following parameters in lake bottom
sediments:


nutrients;



total metals; and



particle size and total organic carbon (TOC).
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Fish Health
The principal objective of the fish health component of the AEMP for the Mine is to answer the
study question: “Will fish health be affected by the changes in water quality in Snap Lake and
will any change be greater than that stated in the EAR?” This question is related to the following
direct effects:


lake-wide increases in TDS;



slight increases in the concentration of hexavalent chromium in the mixing zone and,
potentially, in sediments; and



reduced DO concentrations during winter in deeper areas of Snap Lake.

Benthic Invertebrates
The principal objective of the benthic invertebrate community component of the Mine AEMP is
to answer the following questions:


Was the benthic invertebrate community affected by the changes in water and
sediment quality in Snap Lake?



If the benthic invertebrate community was affected, was the change greater than that
stated in the EAR?

Effects monitoring for benthic invertebrates includes:


statistical comparisons of benthic invertebrate summary variables between near-field
and mid-field exposure areas of Snap Lake, and Northeast Lake (reference lake);



statistical evaluation of differences among years for benthic invertebrate summary
variable;



multi-variate statistical evaluation of potential differences in community structure
between Snap Lake and Northeast Lake; and



qualitative evaluation of temporal trends in Snap Lake to evaluate whether observed
trends in the benthic invertebrate community are consistent with Mine dischargerelated effects.
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Phytoplankton and Zooplankton
Both phytoplankton and zooplankton (plankton) communities can be useful indicators of
environmental stress because of their rapid turnover times. However, the inherent variability
within the plankton community poses a challenge and a limitation to its usefulness as a
monitoring tool. The existing dynamics of the Snap Lake plankton communities, like all Arctic
lakes, are not well understood. Therefore, the purpose of the plankton component of the AEMP
is to collect data annually, with particular emphasis on assessing the following variables within
Snap Lake during the open-water season:


Phytoplankton and Zooplankton community composition, abundance, and biomass;



Picoplankton (Small phytoplankton) and flagellated phytoplankton abundance; and



Concentrations of microcystin, which is a cyanotoxin.

Fish Tasting
Fish tasting is an informal annual gathering of members of Aboriginal organizations and De
Beers’ staff at the Mine site to taste fish from Snap Lake. The principal objective of the fish
tasting is to determine if the flavour and texture of the fish in the lake is acceptable to
community members, while incorporating traditional knowledge in the assessment.

Environmental Health Monitoring Program
The draft Environmental Health Monitoring Program was submitted to the GNWT and
Environment Canada in September 2003. The objective of the Environmental Health
Monitoring Program is to respond to triggers initiated from the air quality program. If dustfall
monitoring conducted as part of the AQMP (i.e., the updated AQEMMP) shows dust amounts
greater than predicted in the EAR (De Beers, 2002a) and the Alberta guideline (AESRD, 2013;
since there is no NWT standard for dustfall) for more than three consecutive months, the
Environmental Health Monitoring Program would be activated. If triggered, the Program is also
designed to evaluate the potential uptake of chemicals from dust into plants and snow, and
subsequent ingestion by wildlife (the chemical analysis is collected as part of the Vegetation
Monitoring Program [VMP]).
The following components are included in the Environmental Health Monitoring Program:
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uptake of metals and polycyclic aromatic hydrocarbons in vascular plants and
deposition to lichens;



deposition of dust on snow; and



a wildlife health risk assessment.

At this time the Environmental Health Monitoring Program has not been triggered and
therefore, the Plan has not been updated. The results of the Environmental Health Monitoring
Program will be part of the annual environmental monitoring report for the Environmental
Agreement for the year in which monitoring activities are conducted.

Hydrology Monitoring Program
Section 7.2 (g) of the Environmental Agreement for the Mine includes a requirement for a
Hydrology Monitoring Program. Hydrology -related requirements of the Mine’s Water License
are as follows:


provide data for components of the overall project water balance, specifically,
estimates and measurements of precipitation and runoff;



monitor monthly water elevations in Snap Lake during the open-water season;



provide quality assurance/quality control (QA/QC) for selected equipment used for flow
or water level measurements;



evaluate Mine impacts to Snap Lake by monitoring outflow from Snap Lake; and



collect meteorological data (precipitation and evaporation).

A draft Hydrology Monitoring Program document was prepared in December 2004. This
document was updated and approved in 2009.
Water elevation and streamflow are monitored near the Mine to meet three principal objectives
as follows:


confirm EAR predictions related to changes in lake water levels and streamflow;



provide flow and water level information for fish habitat compensation monitoring and
to provide an annual water balance and lake level data for water quality monitoring;
and



fulfill requirements of the Mine’s Water License and the Environmental Agreement.
De Beers – Mining, Canada
NWT Operations | Snap Lake Mine | Gahcho Kué Project
300-5120 49th Street | Yellowknife, Northwest Territories | X1A 1P8
T: 867 766 7300 | F: 867 766 7347
www.canada.debeersgroup.com | info.canada@debeersgroup.com

- 25 Consistent with the other environmental monitoring requirements under the Water License,
the annual hydrology requirements as part of the Water License Annual Report will be
submitted by March 31 of each calendar year.

North Pile Monitoring Program
The North Pile Monitoring Program (geotechnical stability and deformation, and temperature
monitoring) was incorporated into the North Pile Management Plan as outlined in Section 3.2.6
of this report.

Vegetation Monitoring Program
This VMP is a requirement of the Mine’s Environmental Agreement (Article VII, 7.2b), and
provides support for the Closure and Reclamation (C&R) research and monitoring
requirements outlined in Part I of the Mine’s Water License. A draft VMP was prepared for the
Mine in April 2005 and submitted with the 2005 Environmental Agreement Annual Report
Supplement in May 2007.
To comply with regulatory requirements, De Beers has designed the VMP to address the
following objectives:


verify the accuracy of impact predictions made in the EAR;



implement, through the Environmental Management System (EMS), operational
practices that mitigate disturbance to native vegetation;



determine the effectiveness of mitigation measures implemented through the EMS;



consider and incorporate where possible, traditional knowledge;



establish action levels or triggers for early warning signs to implement adaptive
management and mitigation measures where appropriate;



provide opportunities for the involvement and active participation of Aboriginal parties
in the implementation of the VMP; and,



design studies and data collection techniques that are consistent with, and will
contribute to, understanding and managing vegetation effects and ensuring effective
reclamation.

To meet these objectives, three vegetation monitoring studies will be conducted as follows:
De Beers – Mining, Canada
NWT Operations | Snap Lake Mine | Gahcho Kué Project
300-5120 49th Street | Yellowknife, Northwest Territories | X1A 1P8
T: 867 766 7300 | F: 867 766 7347
www.canada.debeersgroup.com | info.canada@debeersgroup.com

- 26 1) Area of Impact Monitoring Program (monitoring the total area of direct impact due to
the Mine);
2) Ecological Land Classification (ELC) Area Monitoring Program (monitoring the change
in the ELC area due to the Mine); and,
3) Reclamation Monitoring Program (monitoring the success of revegetation and
reclamation activities).
Two additional triggered monitoring programs may be implemented, when necessary, if
specific action levels set out in the VMP are exceeded:
1) Detailed ELC Monitoring Program; and,
2) Effects of Dustfall on vegetation.

Wildlife Effects Monitoring Program
The principal purpose of the Wildlife Effects Monitoring Program (WEMP) is to meet Condition
42 of the Land Use Permit and to comply with relevant Articles in the Environmental Agreement
(e.g., Articles VII and VIII) and related corporate commitments (Appendix A). The intent of this
document is to establish the guidelines and scope of the WEMP including monitoring
components, objectives, methods, frequency, analyses, and reporting. To comply with the
relevant terms and conditions stated in the Land Use Permit and Environmental Agreement,
De Beers has designed the WEMP to include the following objectives:


test impact predictions made in the EAR;



implement, through the Environmental Management System (EMS) (De Beers, 2002b),
operational practices that mitigate disturbance to wildlife and wildlife habitat, including
migratory birds and their nesting areas, species at risk, and caribou;



determine the effectiveness of mitigation measures implemented through the EMS;



consider and incorporate where possible, traditional knowledge;



establish action levels or triggers for early warning signs to implement adaptive
management and mitigation measures where appropriate;



provide opportunities for the involvement and active participation of the public in the
implementation of the WEMP;



design studies and data collection techniques that are consistent with, and will
contribute to, understanding and managing regional cumulative effects; and,
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develop and review the WEMP in collaboration with the Government of the Northwest
Territories Department of Environment and Natural Resources and SLEMA.

To achieve the principal purpose of the WEMP, monitoring of Mine-related effects will include
measuring the following environmental components grouped under three main headings:
Wildlife Habitat


direct change of habitat types associated with the Mine footprint; and,



indirect change of habitat value for caribou and grizzly bears within the zone of
influence of the Mine.

Disturbance to Wildlife


caribou number, movement, distribution, behaviour, and group composition during the
northern and post-calving migrations;



presence and distribution of grizzly bear (and black bear) within the study area; and,



relative activity of wolverines in the study area.

Wildlife Incidents:


number of Mine-related incidents with wildlife.

De Beers (on behalf of the Mine and the Gahcho Kue Project) in collaboration with Dominion
Diamond Ekati Corporation and Diavik Diamond Mine Inc. will help the GNWT monitor and
assess cumulative effects for caribou, grizzly bears and wolverines.
During the WEMP, De Beers will record all incidental observations of rare or new species (i.e.,
species that have expanded their range to include the study area). De Beers will provide an
annual monitoring report that summarizes the data collected under the WEMP during each
year. As experience has shown that significant patterns associated with effects from mining
operations and natural factors are typically not apparent with data collected during one- to
two-year periods, the annual monitoring report will be expanded every three years to include a
discussion of the cumulative results for each component of the monitoring program.
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3.2 MANAGEMENT PLANS
Air Quality and Emissions Monitoring and Management Plan
As outlined in Section 3.1.1 (Air Quality Monitoring Program), a draft of an EMP was submitted
to the GNWT and Environment Canada in February 2006. Upon receipt of feedback on this
draft document from GNWT and Environment Canada in April and August 2006, this document
was harmonized with the AQMP into one document, the AQEMMP, to demonstrate the linkages
between the two programs. The data from the two programs will be presented together each
year in the annual report. The original EMP portion of the AQEMMP meets the requirements as
outlined in Article VI, Section 6.3 items d) and e) and Article VII, Section 7.2a(i) of the
Environment Agreement. The AQEMMP was submitted to the GNWT and Environment Canada
in October 2007. De Beers received comment in February 2008. A meeting occurred between
GNWT (ENR), De Beers and Golder Associates Ltd. (Golder) on March 6, 2008 to improve and
agree to a final AQEMMP. The AQEMMP was submitted August 25, 2008. De Beers proposed
revised action levels in December 2014 as an update for the AQEMMP. This was sent for
review to Environment Canada, the Government of the Northwest Territories and SLEMA. The
changes to action levels were agreed upon and were incorporated into the 2015 programs.
During the period of reporting, historic action levels were utilized.
The AQMP concentrates on the following five main components:
1. on-site meteorological monitoring, which consists of hourly measurements of wind
speed, wind direction, solar radiation, temperature, relative humidity, and rainfall;
2. on-site hydro-meteorological monitoring, which calculates and records lake
evaporation rates to calculate the Snap Lake water balance;
3. ambient monitoring of total suspended particulate (TSP) and fine particulate matter
(PM10 and PM2.5) that consists of 24-hour average values;
4. ambient monitoring of dustfall; and,
5. passive monitoring of sulphur dioxide (SO2) and nitrogen dioxide (NO2).
The EMP focuses on the following three main components:
1. emissions estimates of oxides of nitrogen (NOX), SO2, particulate matter (PM), and
greenhouse gases (GHGs) calculated based on annual fuel consumption;
2. annual fuel use summary; and,
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De Beers will provide an annual report that summarizes the air quality monitoring and air
emissions data collected during each year.

Interim Mine and Closure and Reclamation Plan
Mining is considered to be a temporary use of the land. At closure, the Mine site and the land
affected by the mining operations are to be reclaimed to achieve the following objectives, in
order of priority:


protect public health and safety;



prevent or mitigate environmental degradation caused by mining-related activities at
the Mine; and,



ensure that upon the end of mining and processing activities, the Mine site is returned
to site’s original use or an acceptable alternative that considers community input and
values and can be used by future generations.

A Preliminary Mine C&R Plan was submitted to the MVLWB in February 2003. This Plan was
updated with the Interim Mine C&R Plan to meet the specific requirements contained in Part
I, Item 1 and 2 of the Water License. This C&R Plan was submitted in February 2005 and
following regulators’ comments was re-submitted in January 2006 and approved in May 2006.
In July of 2013, De Beers submitted Version 3.2 of the Interim Closure and Reclamation Plan
(ICRP); the plan was approved in 2014. The next iteration of the ICRP will be in 2017.
Version 3.2 of the ICRP was developed in accordance with the updated Guidelines for the
Closure and Reclamation of Advanced Mineral Exploration and Mine Sites in the Northwest
Territories (AANDC et al., 2013), with the following closure goal:


to return the mine site and affected areas to viable and, wherever practicable, selfsutaining ecosystems that are compatible with a healthy environment and with human
activities.

In support of the closure goal, four closure principles were also adopted to guide the selection
of closure objectives for each of the various mine components. Closure principles inclue:


physical stability;
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chemical stability;



no long-term active care requirements; and,



compatibility with future land use.

Reclamation cannot totally remove the entire disturbance caused by development and
operation of the Mine, but it prevents degradation of the surrounding water, air, and land after
mine closure. The targeted post-closure land use for the Mine is wildlife habitat. This end land
use is a reflection of the current use of the tundra area surrounding the Mine site by wildlife
(both resident and migratory), and traditional activities of the local communities and First
Nations.
As such, the C&R Plan is considered to be a “living” document. It is anticipated that the plan
will undergo several further major revisions over the course of the mine’s life. While meeting
Water License requirements, it will continue to be updated and refined as the Mine moves
through operation and approaches final closure. The level of detail of C&R planning contained
within the Plan will continue to increase with each revision. Those revisions will incorporate
the lessons learned from the planned reclamation research and from progressive reclamation
of the North Pile as the initial cells are completed. In addition, the revisions will also reflect the
input from local communities, First Nations, and other stakeholders who have an interest in
how the Mine is ultimately reclaimed.

Domestic Waste and
Management Plan

Sewage

Management

Plan/Waste

A Domestic Waste and Sewage Management Plan for the Mine was submitted to the MVLWB
in June 2004 as a requirement of the Water License (Part E, Item 1) and the Environmental
Agreement (Article VI, Section 6.3a[v]). A subsequent update of the Plan was submitted in
December 2006 and was approved in February 2007. Water Licence MV2011L2-0004
dictates the Plan will be incorporated into a Waste Management Plan, which was submitted in
January 2014. An updated Plan for extended care and maintenance was submitted and
approved in July 2016. In line with the De Beers EMS and the AMP, this Plan is iterative in
nature and is subject to revision due to operational changes and or continual improvement(s).
The overall goal of this Plan is to create a framework for the proper handling and disposal of
wastes, the minimization of potentially adverse effects on the environment, and compliance
with the Mine’s Water License and other regulatory guidelines for waste management. To meet
this overall goal, the Plan has been developed to address the following four specific objectives:
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to describe domestic wastes generated at the Mine;



to establish the principles of hazardous materials management during the operation
of the Project;



to outline practices and procedures for the collection, storage, transport, and disposal
of those wastes; and,



to present monitoring and mitigation procedures for domestic wastes.

As the Mine is located in a remote site, quantities of materials are transported and stored onsite to ensure availability of supplies during the periods when winter road access is not
available. To address this volume of waste, the waste management strategy for operations will
continue to focus on the following:


Reduction of the amount of material consumed wherever possible. These
measures include the following:
o

use of bulk containers for items used in large quantities (i.e., lube oil,
cooking oil, beverages);

o

tire recycling (where opportunities exist);

o

use of waste oil for heat generation (waste oil burners in place in selected
site facilities);

o

selection of environmentally friendly packaging where possible;

o

appropriate separation of waste for on-site and off-site disposal;

o

effective and efficient disposal of waste on-site;

o

appropriate storage of waste awaiting removal from site; and,

o

transportation of waste to an appropriate off-site facility for reuse,
recycling, or disposal.

As part of the overall continuous improvement process for the Mine site, De Beers has
established Safety, Health, and Environment Operational Procedures (SHEOPs) integrated
within the Mine Environmental Management System (EMS). These operational procedures are
reviewed on a regular basis and updates are completed as required on an ongoing basis.
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Emergency Response Plan
As per Part H, Item 2 of the Water License and Article VI, Section 6.3a [iii], the Emergency
Response Plan (ERP) was submitted to the MVLWB in September 2005, and approved in
October 2005. It was updated and re-submitted in June 2007, and approved in August 2007.
De Beers submitted an updated plan in 2014, with approval obtained in May 2015. An
Extended Care and Maintenance ERP was submitted in April 2016 and approved in July 2016.
The ERP contains specific procedures for potential emergency situations at the Mine. The
procedures in the ERP are stand-alone documents, and include the following:


Announcing Emergencies by Radio: Radio Procedure for Announcing Emergencies.



Alarms: Alarms at the Mine.



Medical: Medevac Procedure.



Emergency Communications Protocol for Site: Procedure for Information Technology
(IT) personnel.



Medical Emergencies on Site – Surface and Underground: Trained Emergency
Response Team (ERT) List.



Trained First Aid Personnel List: Underground Emergencies: Emergency Preparedness
and Response Plan for Underground.



Water Treatment Plant Emergencies: Water Treatment Plant Emergencies – Medical,
Fire or Spill.



Fire: Fire Evacuation Procedures for the Snap Lake Main Camp Complex; Fire in the
Main Camp Complex - Management & ERT Duties; Fires On-Site (not including the Main
Camp or Skid Camp Complex) – Management and ERT Duties; Fires Off-Site –
Management Duties.



Aircraft – Helicopter Crash at Site: Aircraft or Helicopter Crash at Site – Management
and ERT Duties.



Spill Response: Short Form – Spill Response Procedure (for posting).



Wildlife: Wildlife Encounters; Caribou on Roads or Runway; Dealing with Bear Sightings,
Encounters or a Bear in Camp – ERT; Encountering Wildlife Carcasses.



Ice Road Emergencies: Emergency Response Procedures for Medical, Fire, and Spill
Response; Emergencies on the Mine Spur Ice Road; Vehicle through the Ice.
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Weather Procedures: Cold Weather Safety; Ice/Winter Road, Reduced Visibility and
White-Outs.

Hazardous Materials Management Plan
Waste management is an important component of the De Beers’ EMS and Environmental
Policy. As per Part E, Item 14 of the old Water License MV2001L2-0002, the Hazardous
Materials Management Plan was submitted to the MVLWB in June 2004. It was revised and
then re-submitted in January 2005. The plan was approved in February 2005. The document
was reviewed by De Beers, and was resubmitted to the MVLWB in November 2009. The newest
version of the plan was submitted to the board in June 2010. Water Licence MV2011L2-0004
dictates the Plan will be incorporated into a Waste Management Plan, which was submitted
on January 31, 2014 and updated for extended care and maintenance in July 2016.
De Beers’ overall waste management policy is based on the following principles:


health and safety of all site employees and visitors is paramount;



reduction, reuse, and recycling of waste materials;



adherence to applicable regulations and waste handling guidelines required under the
Environmental Protection Act (GNWT Department of Resources, Wildlife, and Economic
Development) is mandatory;



treatment, disposal, and management of waste will be performed on-site to the
maximum practical and economic extent in order to minimize the volume of waste
shipped off-site;



proactive management of wastes that may attract wildlife and to minimize the
interaction between humans and wildlife;



a materials procurement policy that stipulates which types of materials are prohibited
on site, due to known unacceptable waste products, and will require that products with
minimal waste generation be given priority over alternatives where economic and
practical; and,



waste management principles and procedures will form a fundamental component of
personnel site orientation and education; environmental awareness training and waste
management training will form part of the EMS.
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regular site inspections and auditing. Construction and services contracts also include
contractual requirements to comply with site waste management procedures.
The majority of hazardous materials that will be used during mining can be grouped into the
following three site categories:


petroleum, oils, and lubricants;



explosives; and,



other hazardous chemicals.

An inventory control of all hazardous materials is conducted on-site by Materials Management.
Logistics is responsible for insuring that Transportation of Dangerous Goods (TDG) paperwork
is completed as required by TDG legislation. This includes shipments of hazardous materials
received at the Mine, as well as hazardous waste materials that are shipped off-site for
disposal. Contractors are required to submit copies of Material Safety Data Sheets (MSDS) to
Materials Management for all hazardous materials prior to, or accompanying all shipments to
the Mine. Material Safety Data Sheets are submitted to a service provider who uploads the
MSDS to a customized on-line collection which can be easily accessed by contractors and
employees. Contractors are also required to maintain copies of MSDS applicable to their
contracts and ensure copies are available to their crews.
Compliance with all environmental laws, regulations, guidelines, and best management
practices as well as the Mine EMS, will be monitored using the following mechanisms:
1. environmental inspections;
2. environmental audits (internal and external);
3. communication with regulatory authorities (federal, provincial, regional, and
municipal); and,
4. communication with De Beers’ Corporate Legal Department and other De Beers’
facilities.

North Pile Management Plan
The North Pile Management Plan (NPMP), formerly known as Ore Storage, Waste Rock, and
Processed Kimberlite Management Plan (OSWRPKMP), is a requirement of the Mine’s Water
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with the planning and development of three phases of the Mine’s North Pile Waste Rock and
Processed Kimberlite Storage Facility, which includes the schedule, location, and quantities of
stockpiles, operational procedures for the pile development, waste management (hydrocarbon
contaminated soils and solid waste management), and monitoring programs in October 2005.
It was also approved in October 2005. The North Pile was revised by De Beers in 2009, and
was resubmitted to the MVLWB in November 2009. It was revised again in January 2010 and
approved in February 2010. The latest submission occurred in October 2014, which was
approved by the Board in the same month. A new Water Licence was issued in 2012 which
provided new terms and conditions for the NPMP.
The NPMP consists of the following monitoring programs related to the North Pile:


geotechnical stability and deformation;



temperature monitoring (thermal conditions of the waste rock pile using thermistors);



hydrology (measuring surface runoff); and,



hydrogeology and geochemistry (evaluation of flow and geochemistry of seepage from
the North Pile Starter Cell).

The Acid Rock Drainage (ARD) and Geochemical Characterization Plan, which discusses the
assessment of potentially acid generating (PAG) rock and the monitoring and managing of this
rock was formerly an appendix of the North Pile Management Plan. The ARD Plan was updated
and submitted to the MVWLB in January 2013 and again in October 2014, and approved that
same month.
The Acid/Alkaline Rock Drainage and Geochemical Characterization Plan was updated and
submitted to the MVLWB on January 31, 2013, as required by the Type A Water Licence. The
plan was further updated and re-submitted on October 8, 2014, and approved October 15,
2014.
In an effort to improve the Environmental Agreement Report, photos of the North Pile have
been included in Appendix A.
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Quality Assurance/Quality Control Management Plan
This QA/QC Plan is a requirement of the Water License SNP Section (Part A, Items 6 to 8). The
Plan addresses the analysis of blanks, and certified reference material and replicate sampling
to assess accuracy, precision, and field contamination during environmental effects
monitoring. The Plan was submitted in July 2004, revised and re-submitted in March 2006,
and approved in April 2006. The plan was last submitted and approved in 2014.
The QA/QC Plan discusses field sampling procedures including sample site locations and
designations, sampling equipment and methods, and sample handling procedures including
preservation, sample identification, and shipping protocols. Water sampling frequency,
monitoring requirements, laboratory requirements (including laboratory accreditation,
detection limits, methodology and reporting procedures), and SNP reporting requirements are
also described.
The AEMP and the Monitoring Plan for TDS, calcium, and chloride include all SNP Stations
located within Snap Lake, specifically SNP Stations 02-18, 02-20, and 02-21. Because
sampling, including QA/QC is described in detail in these and other plans, details related to
SNP Stations 02-18, 02-20, and 02-21 are not included in the QA/QC Plan.
The QA/QC Plan is reviewed annually and modified as necessary, as per Part A, Item 7 of the
Water License SNP.

Quarry Management Plan
The Quarry Management Plan is a required under the Environmental Agreement (Article VI,
Section 6.3a, [vi]) and under the Land Use Permit (Part C, Item 6). A Quarry Management Plan
was submitted as part of the EAR (Appendix III.5). As there are no plans to quarry the esker,
this plan has not been updated. A Quarry Management Plan will be designed before the esker
is excavated.

Spill Contingency Plan
The Spill Contingency Plan is a requirement of the Mine’s Environmental Agreement (Article VI,
Section 6.3a [ii]), Water License (Part H Item 1), and Land Leases. This Plan was initially
submitted in 2004 and was approved in July 2005. It has been reviewed and updated annually,
De Beers submitted the Spill Contingency in April 2014, which was approved by the Board in
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approved in July.
The purpose of this Spill Contingency Plan is to:


facilitate the prompt, efficient, and safe clean-up of materials used during the
construction and operation of the Mine;



identify the team members, responsibilities, and reporting procedures of the Snap
Lake ERT in the event of an emergency or spill; and,



provide support and information on available resources, facilities, and trained
personnel if a spill or an emergency occurs.

This plan deals with the following types of materials that are handled on the Mine site:


fuels, oils, lubricants, coolants and and other petroleum products;



compressed gases;



explosives;



process and water treatment chemicals; and,



effluents and slurries.

The Spill Contingency Plan outlines contact information, response organization, training
courses taken by spill response teams, and reporting responsibilities. An overview of spill
response exercises for the response team is also included. It provides a brief description of
the major facilities found at the site that have the greatest potential to have a large or
environmentally significant spill and preventative measures to avoid environmental incidents,
including clean-up strategies. Basic emergency response actions and procedures and basic
spill response theory and actions are also outlined in the Spill Contingency Plan. The Spill
Contingency Plan provides a list of all spill response equipment and a list of support documents
used in preparation of this plan.
Of all the facilities at the site, those having the greatest potential for spills include the following:


fuel storage and transfer systems;



chemical and explosives storage and transfer systems;



hazardous materials handling and storage facility;
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water treatment and management systems;



sewage treatment system; and



auxiliary systems (pipelines).

Basic procedures and decontamination steps during any spill response have been established,
and Action Plans and SHE OPs have been developed for liquid and fuel spills on land, water,
snow, and ice. General spill response equipment, including small and large kits are available
on-site to assist in spill response. The Spill Contingency Plan is reviewed annually and updated
as needed.

Water Management Plan
The Water Management Plan is a requirement of the Mine’s Water License and Environmental
Agreement. A Plan was submitted initially in August 2004 and was updated in March 2005 for
the Phase 1 Pre-production Program, commencing in 2004, through construction in 2006 and
up to, but not including commissioning of the permanent water treatment plant. The Plan was
revised and resubmitted to the MVLWB in November 2009. An updated Plan was submitted
December 2014, as per Water Licence MV2011L2-0004, and the Board approved the Plan in
February 2015. An Extended Care and Maintenance Water Management Plan was submitted
and approved by the Board in July 2016.
The Water Management Plan has two principal objectives:
1. to minimize the impacts of the Mine on the quantity of surface water; and,
2. to minimize the impacts of the Mine on the quality of surface and groundwater.
The Plan has been developed to include the following sections:
Section 1.0 Water and Wastewater Management


Predicted care and maintenance water balances to describe inflows, outflows and
internal water transfers related to project activities inclusive of two North Pile thermal
scenarios; completely frozen or completely unfrozen;



a description of the management of core facilities water systems, including raw water
and fire suppression water supply, potable water treatment, and sewage treatment
and discharge; and,
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a description of the management of mine water systems, including North Pile Starter
Cell and East Cell drainage, core and outlying facilities drainage, Water Management
Pond, Underground Pumping System and Water Treatment Plant and discharge.

Section 2.0 Monitoring


monitoring details, including a rationale for the components of the Water management
system; and,



linkages to other monitoring programs.

Section 3.0 Responses to Monitoring results-Framework
This section describes the Response Framework for the Snap Lake Water Management Pond.
The Response Framework links monitoring results to actions with the purpose of maintaining
the Assessment Endpoints.
As water management planning requires a multidisciplinary understanding of water-related
issues (e.g., water quality, water quantity, contingency planning, and environmental
monitoring), aspects of its management are found in other monitoring plans including the
North Pile Management Plan; the Sampling Plan for Total Dissolved Solids, Calcium, and
Chloride; the Groundwater Quantity and Quality Monitoring Program; the Hydrology Monitoring
Program; and the AEMP. This Plan was updated with the water balance information for
operations.

Engagement Plan
The submission of an Engagement Plan is a condition of the Water Licence (MV2011L2-0004)
issued to De Beers on September 16, 2015. This plan describes the methods by which De
Beers will undertake Engagement on key topics related to the water licence and land use
permit(s) inclusive of the Care and Maintenance period. The Engagement Plan was submitted
to the Board on March 1, 2016, and subsequently approved on April 18, 2016.
This Plan is primarily based upon the guidance identified in the Mackenzie Valley Land and
Water Board (Board)’s Engagement Guidelines for Applicants and Holders of Water Licences
and Land Use Permits (The “Engagement Guidelines”). It also conforms to De Beers’
Sustainable Development Policy and Guidelines for working with Aboriginal Communities. As
noted in the Board’s Engagement Guidelines, this Engagement Plan describes how De Beers
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- 40 will continue to work with affected parties and parties of interest, throughout the life of the
project.
Engagement will be:


Respectful: recognize each parties’ unique history, knowledge, perspective, values,
customs and culture



Timely: provide adequate time to evaluate and respond



Informative: honest communication in a diversity of formats will provide sufficient
detail and explanation to promote trust and understanding



Comprehensible: communication will be in an understandable manner, cognizant of
differences in language, culture, customs, literacy and knowledge



Ongoing: the process allows for feedback and fosters lasting and meaningful
relationships



Responsive: communication leads to meaningful changes and/or feedback regarding
perspectives or practices.
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4.0

2015 REPORT SUBMISSIONS

Table 4-1 This section provides abstracts of the Annual Reports and Non-Annual Reports
(i.e., As-Built and Detailed Design Reports, and monitoring reports under the Fisheries
Authorization related to habitat compensation). Abstracts have not been included for the
updates to the monitoring and management plans as these monitoring programs are outlined
in Section 3.
Table 4-1

Summary of 2015 Report Submissions for the Snap Lake Mine
Submission Title

2015 Air Quality-Meteorological and Emissions Report
2015 Hydrology Monitoring Program Annual Report
2015 Vegetation Monitoring Program Annual Report
2015 Wildlife Effects Monitoring Program Annual Report
2015 Type A Water License Water License Annual Report
2015 Dam Inspection Report
2015 Acid Rock Drainage and Geochemistry Annual Monitoring Report
2015 Aquatic Effects Monitoring Program Annual Report

Date of Submission
May 2016
April 2016
May 2016
March 2016
March 2016
November 2015
March 2016
May 2016

Report Section
4.1.1
4.1.2
4.1.3
4.1.4
4.1.5
4.1.7
4.1.8
4.1.9

4.1 ANNUAL SUBMISSIONS
Air Quality, Meteorological Monitoring and Emissions Reporting
2015 Annual Summary
Why do we conduct air quality and meteorological monitoring at Snap Lake?
The principal objective of the Air Quality, Meteorological Monitoring and Emissions Reporting
Annual Summary is to comply with the SNP described in Section C of the SNP, Appendix to
Water License MV2001L2-0002, Article VI Section 6.3 items d) and e) and Article VI Section
7.2 part a) of the Environmental Agreement, and related corporate commitments including the
Snap Lake Environmental Management System.
This report provides the results of the air quality and meteorological monitoring programs that
were active at Snap Lake during 2015. This document fulfills the annual reporting
requirements outlined in the Air Quality and Emissions Management and Monitoring Plan (De
Beers, 2008b). Changes to the original Plan (De Beers, 2005a) were made in 2007 and 2008
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- 42 to align with design recommendations from the GNWT Ministry of Environment and Natural
Resources and Environment Canada (GNWT and Environment Canada, 2006).
What was monitored in 2015?
In 2015, the air quality and meteorological monitoring program included the following
components:


meteorological monitoring – Hourly measurements of wind speed, wind direction, solar
radiation, temperature, relative humidity, and rainfall were collected from instruments
mounted on a 10 m tower and a 3 m tripod;



particulate monitoring – 24-hour average values of total suspended particulate (TSP)
was sampled once every six days between January and November. The three TSP
Partisols had all ceased functioning by December and were subsequently
decommissioned. Continuous monitoring of particulate matter nominally less than or
equal to 2.5 micrometres (µm) aerodynamic diameter (PM2.5) continued throughout
all of 2015; and,



passive gas monitoring – Passive gas sampling began in January and continued
through December; monthly samples were collected for nitrogen dioxide (NO2) and
sulphur dioxide (SO2).

What were the results of the 2015 air quality and meteorological monitoring program?
The full report can be found on the MVLWB public registry, a summary of results of the 2015
monitoring program included:
Meteorological monitoring
2015 quarterly wind patterns were similar to 2014, other than the component of winds from
the west and north in January to March and from the west-northwest in October to December
(De Beers, 2015a), which was observed in 2014 but not in 2015. Monthly air temperature
averages and relative humidity measured at Snap Lake were consistent with patterns and
ranges measured in Yellowknife. Annual peak solar radiation occurred in May, consistent with
previous years (2004, 2005, 2008, 2009, 2011, 2013), when the annual peak also occurred
in May. The total annual rainfall recorded at the Hill Station in 2015 was 158.82 millimetres
(mm), which is higher than the Yellowknife total for 2015 (100.8 mm) but lower than the
Yellowknife long-term (1981 to 2010) annual rainfall average of 170.8 mm (Environment
Canada, 2015).
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- 43 Hill Station, 2015

Figure 4-1

Lake Station, 2015

2015 Windspeed and Rainfall Snap Lake Mine
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The Dichot Partisols that measured PM10 and PM2.5 located at the airstrip and explosives
emulsion plant were decommissioned in July 2014 and replaced with 5030 SHARP PM2.5
monitors in November 2014. The TSP Partisols at the airstrip, emulsion plant and wetland site
ceased functioning in March, November and August of 2015 respectively, and were
subsequently decommissioned. Exceedances of the NWT AAQS were recorded for PM2.5 at
the airstrip and the explosives emulsion plant stations. The annual TSP average measured in
2015 was lower than what was measured in 2014, while the annual average for PM2.5 was
slightly higher than that recorded in 2014.

Figure 4-2

2015 Annual Average Total Suspended Particulate (TSP)-Snap Lake Mine

Passive Monitoring
The highest monthly NO2 concentration was 11.3 micrograms per cubic metre (µg/m3)
observed during the April to May period at the passive monitoring site, located at the airport.
This peak concentration fell well below the maximum desirable annual level of 60 µg/m3 set
forth in the GNWT AAQS (GNWT 2011). The highest monthly SO2 concentration monitored
during 2015 was 2.1 µg/m3 during the February to March period. This peak concentration falls
below the maximum annual average objective of 30 µg/m3 regulated by the GNWT.
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Figure 4-3

2015 Annual Sulphur Dioxide-Snap Lake Mine

Figure 4-4

2015 Annual Average NO 2 – Snap Lake Mine
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- 46 Snap Lake Mine Emissions
Fuel consumption was approximately 43,210 cubic metres (m3) of diesel with a maximum
sulphur content of 15 parts per million by weight. The space heating furnaces predominantly
used a mixture of diesel (40%) and waste oil (60%) for fuel, burning a total of 166 m3 of waste
oil in 2015. Fuel consumption in 2015 is higher than the amount used in 2014, while monthly
tonnage of waste burned in 2015 was overall less than the tonnage burned in 2014. Emission
rates in 2015 were higher than those reported in 2014, however they remained below the
emission rates predicted in the 2007 Air Modelling Update (De Beers, 2007).

Hydrology Monitoring 2015 Annual Report
Why do we monitor water elevation and streamflow at Snap Lake?
Water elevation and streamflow are monitored near the Mine to meet three principal
objectives:


evaluate EAR predictions (De Beers, 2002a) related to changes in lake water levels
and streamflow;



provide flow and water elevation information for fish habitat compensation monitoring,
and annual water balance and lake elevation data for water quality monitoring; and,



fulfill requirements of the Water License MV2011L2-0004 (MVLWB, 2015a) and the
Environmental Agreement (De Beers et al., 2004).

What did we monitor in 2015 at Snap Lake?
In 2015, water level data were surveyed three times on or with the range of dates depending
on freshet commencement in each year from 2002 to 2015. In order to compare water
elevations among lakes in the region, the following regions were surveyed: Snap Lake, North
Lake, 1999 Reference Lake, and Northeast Lake.
What are the results of the 2015 Streamflow and Lake Elevation Monitoring Program?
Snap Lake has two main outlets, stations H1 and H2. Station H1 is located on the North
Channel and Station H2 is located on the south channel. Stations H1 and H2 both carry flow
approximately 400 m downstream to the next neighboring lake. Stage measurements were
recorded at H1 and H2 along with corresponding discharge, throughout the open water
season. Updated stage-discharge rating curves for the H1 and H2 flumes were developed
using water elevation data and discharge measurements.
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Figure 4-5

Surveyed Water Elevations for Selected Lakes near the Snap Lake Mine
Relative

Vegetation Monitoring Program 2015 Annual Report
Why is vegetation monitored at Snap Lake?
A Vegetation Monitoring Program (VMP) is a requirement of the Mine’s Environmental
Agreement (De Beers et al., 2004) and provides support for the closure and reclamation
monitoring requirements as outlined in Part I of the Mine’s Water License (MV2001L2-0004;
MVLWB, 2015a). A VMP was prepared for the Mine in 2005 (De Beers, 2005b).
What was monitored at Snap Lake in 2015?
Annual / Interval Monitoring criteria were assessed in 2013 and are scheduled to be assessed
again in 2018. Any updates to the monitoring and sampling schedule during the care and
maintenance phase of the Mine will be documented in the 2016 VMP Annual Report.
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Area of Impact
As of July 5, 2013, 194.9 hectares (ha) of the local study area (LSA) and esker complex has
been disturbed, which represents 13 percent (%) of the LSA. The current land disturbance area
is less than the predicted disturbance area and; therefore, the Detailed ELC Monitoring
Program is not triggered and the monitoring program does not require modification.
Ecological Land Classification Area Monitoring
Estimates of the disturbance to ELC units were calculated by using both Landsat Thematic
Mapper (TM) in 2002 and Quick Bird satellite imagery in 2013 to compare the land altered by
the Mine with the vegetation types known to be present before construction of the Mine. The
total area occupied or impacted in the LSA in July 2013 was 192.4 ha, which represents 88%
of the maximum predicted extent of the Mine. For the regional study area (RSA), construction
activities have impacted 2.5 ha or 3% of the expected disturbed area.
None of the ELC units have received a greater proportionate disturbance than predicted in the
EAR (De Beers, 2002a), with the exception of the esker complex. As reported in previous VMPs,
the area of disturbance to the esker was expected to be 0.5 ha; however, the actual
disturbance was 1.6 ha. Granular material was removed from the esker in the winter of
2000/2001. Any additional material required for construction will be sourced from site based
quarry areas.
Passive Regeneration Monotoring
During the 2004 and 2005 field surveys, 11 passive regeneration permanent sample plots
(PSPs) were established at existing disturbed sites to determine the rate and effectiveness of
passive regeneration as a revegetation method (i.e., natural revegetation relying on
establishment or colonization by local species). Disturbed sites were the quarry at the esker,
the airstrip, and the temporary camp.
Due to growth rates and colonization of vegetation in the arctic, passive regeneration surveys
are not required annually. Passive regeneration PSPs were last surveyed in 2013 and will be
monitored again in 2018. Passive regeneration PSPs will be assessed for changes in
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over time.
Vegetation Dustfall Monitoring
To assess if there is a linkage between dustfall and vegetation community composition and
vigour, a 20 km dustfall transect was established in a west-northwest direction based on
prevailing winds away from the Mine in 2013. Beginning at the edge of the land altered by the
Mine, nine vegetation PSPs were established along the transect at 0 metres (m), 50 m, 150
m, 500 m, 1 km, 5 km, 10 km, 15 km, and 20 km. Dustfall and soil sampling was conducted
adjacent to each PSP. The Vegetation Dustfall Plots will be monitored again in 2018.
Most surveyed reference and exposure PSPs installed in 2004, 2005 and 2006 to support
Triggered Monitoring Programs showed no signs of dust accumulation or impacts to vegetation
in 2013 or any other survey to date. However, dust accumulation was observed around the
airstrip, particularly on the west end of site. Signs or symptoms of stress were not observed on
vegetation during qualitative assessments in 2013. Efforts are being made to reduce dust
deposition around the airstrip through the application of water to the airstrip and surrounding
area.
Annual Dustfall Monitoring
Average deposition rates for 2015 were highest in September/October, followed by
August/September. The monthly maximum on-site rate of 95.4 mg/dm2/30d was recorded at
DF009 in May/June 2015. Total dustfall measurements for all on-site locations were below
the AAAQG (AESRD, 2013) for commercial and industrial (158 mg/dm²/30d).
The monthly maximum off-site total dustfall deposition rate of 73.1 mg/dm²/30d was recorded
at DF011 in September/October 2015. Total dustfall data for off-site locations show a single
exceedance of the AAAQG (AESRD, 2013) for residential and recreational areas (53
mg/dm2/30d) in all off site locations except DF012. Fixed dustfall measurements for off
exceeded the AAAQG (AESRD, 2013) guideline for residential and recreational areas (53
mg/dm2/30d) at one location (DF011) in September/October.
The average total dustfall for all stations in 2015 was 27.6 mg/dm2/30d. However, not all the
data were available for January/February, March/April, June/July, September/October,
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- 50 October/November and November/December 2015 because some dustfall samples were not
collected at all the stations by De Beers due to unsafe access conditions at the time. As a
result, 10 samples were missed out of a total of 84. The number of samples collected were
considered a reasonable representation of site conditions. Additional monitoring was not
triggered.
What were the results of the Triggered Monitoring Programs?


Detailed Ecological Land Classification Monitoring

No triggered program has been initiated thus far.


Dustfall Effects Monitoring

No triggered program has been initiated thus far.

Figure 4-6

Location of Dustfall and Meteorological Stations – Snap Lake Mine
De Beers – Mining, Canada
NWT Operations | Snap Lake Mine | Gahcho Kué Project
300-5120 49th Street | Yellowknife, Northwest Territories | X1A 1P8
T: 867 766 7300 | F: 867 766 7347
www.canada.debeersgroup.com | info.canada@debeersgroup.com

- 51 -

Wildlife Effects Monitoring Program 2015 Annual Report
Why do we monitor wildlife at Snap Lake?
In accordance with commitments made in the EAR (De Beers, 2002a), and the Environmental
Agreement (De Beers et al., 2004) for the Mine, a wildlife monitoring report is to be completed
each year. Because of the large degree of natural variation inherent in ecosystems, it is often
difficult to detect indirect effects with only one or two years of data. Therefore, a more
comprehensive analysis and discussion of all data from the WEMP will be completed every five
years. The last comprehensive report was completed in 2013 and included all monitoring years
from 2005 to 2012 (Golder, 2013). For the intermediate years, the annual reports presents
findings from that year and summarizes cumulative data collected up to that year. If critical
issues become apparent in the shorter term, a discussion of these issues is presented in the
annual reports.
What did we monitor at Snap Lake in 2015?
Limited Regional wildlife studies were completed in the regional study area (RSA) in 2015.
Data collected from 1999 to 2004 were used to provide estimates of the range (variation) of
baseline values in species presence, abundance, distribution and habitat use in the RSA.
Wildlife effects monitoring began in 2005 when construction started.
What have been the effects of the Snap Lake Mine?
Through 2015, the effects of the Mine to wildlife have been within the range predicted in the
Environmental Assessment Report (De Beers, 2002a). In 2015, the monitoring of caribou by
means of collar data indicated low levels of interaction with the Mine by these species.
Wildlife habitat loss due to the expanding Mine footprint has occurred as expected and the
Mine as of 2013 was approximately 89 percent (%) of the total predicted size. The Mine is now
nearing the maximum predicted footprint and further changes are mostly associated with the
expansion of the North Pile.Due to Care and Maintenance, the Mine footprint will be assessed
less frequently, with the next Mine footprint assessment scheduled for 2017 (De Beers,
2013b).
Caribou pass through the regional study area and have been historicaly occasionally observed
at the Mine. Carbiou are monitored through the movements of satellite-collared animals,
observations by employees at the Mine and with aerial surveys by helicopter when the trigger
number of groups within the RSA is observed. The number of caribou observed has been very
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size of Bathurst caribou. In 2015, aerial surveys of caribou were not completed due to an
insufficient number of caribou observations needed to trigger the program. Instead, under
approval by the Snap Lake Environmental Monitoring Agency (SLEMA), the Mine supported
programs related to the GNWT’s Barren-ground Caribou Management Strategy (GNWT, 2011).
As per the agreed upon design plan, Grizzly bear monitoring did not occur at the Mine in 2015.
Previous monitoring and surveys included a number of different methods that have produced
limited and variable results to date. In 2013 and 2014, De Beers (on behalf of the Mine and
the Gahcho Kué Project) participated in a regional grizzly bear program in collaboration with
Dominion Diamond Ekati Corporation and Diavik Diamond Mines Inc. that aimed to help the
GNWT monitor and assess cumulative effects (ERM Rescan, 2012). Analysis of the hair
samples collected was completed by Wildlife Genetics International in Nelson, British
Columbia and the results were submitted to De Beers and summarized by the University of
Calgary and included in the 2014 report. This study did not extend into 2015.
The use of snow-track surveys to monitor wolverines was discontinued after 2012, as the Mine
has opted to participate in a regional and standardized wolverine hair snagging program that
will support management and conservation of wolverines by GNWT.
During multi stakeholder meetings in 2009 and 2010 it was determined that mines could
contribute nest monitoring data to ENR for regional monitoring purposes, or to the North
American Peregrine Falcon survey, which occur every five years. In 2015 such a raptor nest
survey was conducted in order to provide in kind raptor nest use and productivity data to the
North American Peregrine Falcon survey.
What are the results collected during baseline and construction (1999 to 2007) at Snap Lake?
Vegetation Loss
Estimates of the disturbance to ELC units were calculated by using both Landsat Thematic
Mapper (TM) in 2002 and Quick Bird satellite imagery in 2013 to compare the land altered by
the Mine with the vegetation types known to be present before construction of the Mine. The
total area occupied or impacted in the LSA in July 2013 was 192.4 ha, which represents 88%
of the maximum predicted extent of the Mine. For the regional study area (RSA), construction
activities have impacted 2.5 ha or 3% of the expected disturbed area.
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EAR (De Beers, 2002a), with the exception of the esker complex. As reported in previous VMPs,
the area of disturbance to the esker was expected to be 0.5 ha; however, the actual
disturbance was 1.6 ha. Granular material was removed from the esker in the winter of
2000/2001. Any additional material required for construction will be sourced from site based
quarry areas. Overall, the disturbance covers 13% of the LSA, which is below the predicted
15%. The esker is no longer considered part of the Mine lease area. The Detailed ELC
Monitoring Program is not triggered and the monitoring program does not require
modifications.
Caribou
During the post-calving period, estimated caribou numbers ranged from approximately 300 to
6,900 during baseline and between one and approximately 6,500 during construction. Since
construction, caribou numbers have ranged from 0 to 788; however, the frequency of surveys
has also decreased. Lower survey effort is a reflection of the low number of caribou near or in
the RSA, as determined by the location of satellite-collared caribou and reports from the Mine.
These results indicate a relatively high level of variation in caribou numbers across years, and
that the presence of caribou in the RSA has generally been low since 2005. However, low
numbers of caribou were also observed during baseline years in 2000 and 2001. The declining
trend in caribou observations in the RSA over the past decade are consistent with the patterns
observed in the region, which may be partially related to the decreasing population size of the
Bathurst herd (Adamczekski et al., 2009; Golder, 2011; GNWT, 2014).
From 1999 to 2012, the number of caribou observed per area surveyed (mean density) ranged
from none to 3.62 caribou per km2 during the post-calving migration. Relative to the Mine
footprint, caribou have been observed more frequently in the western and southwestern areas
of the RSA during the post-calving migration.
In 2014, approximately 226 caribou were observed in 14 different groups during the aerial
reconnaissance survey completed in November 2014. Twelve of these groups were south of
the Mine and close to the southern boundary of the study area. The composition of the caribou
groups included males and females (1 group), females only (1 group) and a combination of
these (2 groups). The composition of ten groups could not be reliably determined due to limited
maneuverability of the plane and the speed of travel. This reconnaissance survey found that
the number of caribou groups present in the RSA were insufficient to complete behaviour scan
surveys.
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Both grizzly bears and black bears can occur within the study area. Bear signs are monitored
to determine if the Mine influences the activity and distribution of bears in the study area.
Occurrences of bear signs, which include tracks, scat, digs, beds, hair, dens, and prey remains,
are recorded by observers in plots placed throughout the study area.
De Beers participated in a standardized regional grizzly bear hair snagging program that began
in 2013 and continued in 2014. The regional program includes hair snagging stations
distributed across a 30,000 km2 area surrounding the Ekati, Diavik, and Snap Lake mines and
the Gahcho Kué Project and will use DNA analysis with the purpose of monitoring individual
grizzly bears over time. The purpose of this monitoring is to support conservation management
of grizzly bears and cumulative effects assessment and management by the GNWT.
The 2014 grizzly bear hair snagging program was completed in collaboration with the
University of Calgary from June 19 to September 7, 2014. A total of 105 hair snagging stations
were monitored, spaced approximately 12 km apart, in a 15,000 km2 area in the North Slave
Region. Non-reward lures were used to attract grizzly bears to the hair snagging stations.
Maurice Boucher (Fort Resolution) and Roy Desjarlais (Łutsel K’e) participated as community
assistants in the 2014 grizzly bear hair snagging program.
A total of 1,108 samples of hair were collected (263 from the Mine area and 845 from the
Gahcho Kué Project area) over the course of the sampling period. Microsatellite DNA analysis
of the hair samples collected in 2014 was completed to determine sex and individual bears.
Analysis of the hair samples was completed by Wildlife Genetics International in Nelson, British
Columbia and the results were submitted to De Beers and summarized by the University of
Calgary.
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Figure 4-7

Bear Hair Snagging Stations 2014 From Annual Report (not to scale)
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In 2013, regulators, mine monitoring agencies, the mines and community organizations
agreed to standardized methods for monitoring wolverines across the North Slave Region
using a hair snagging approach (GNWT, 2013). The approach uses mark-recapture information
on individuals identified through DNA techniques. De Beers participated in a regional wolverine
hair snagging program in 2013 and 2014 to monitor individual wolverine in the areas
surrounding the Mine and the Gahcho Kué Project through time. This study was not repeated
in 2015.
In 2014, a total of 232 hair snagging posts were set up within the Mine and Gahcho Kué
Project study areas (3,000 km2); 118 posts were set up in near the Mine and 114 posts were
set up near the Gahcho Kué Project. Posts were spaced approximately 5 km from each other.
Hair snagging posts consisted of a 4x4 spruce post, and a 1x4 piece of pine bolted to one end
of the post. The 4x4 post was wrapped with barbed wire, secured upright in the snow and
baited with local wild meat to attract wolverine
Hair snagging posts around the Mine were deployed from March 26 to April 12, 2014 and were
also surveyed twice; once from April 12 to 24, 2014 and again from April 29 to May 9, 2014.
Hair snagging posts around the Gahcho Kué Project were deployed from March 28 to April 15,
2014 and were surveyed twice; once from April 15 to 24, 2014 and again from April 24 to May
5, 2014.
Hair samples were collected at 57 of 118 stations around the Mine during the first hair
snagging post visit. Hair was collected at 83 of 117 stations around the Mine during the second
survey. In the Gahcho Kué Project study area, hair was collected at 42 of 114 stations during
the first survey and 70 of the 114 stations during the second survey.
Results from microsatellite DNA analysis identified 15 individual wolverines (eight male and
seven female) in the study area around the Mine. Samples collected in the study area at the
Gahcho Kué Project identified 15 individual wolverines (ten male and five female). Based on
the detection histories of these individuals and using the small sample corrected population
estimator of Chapman (1951), the estimated number (95% confidence interval) of wolverines
was 17 (13 to 21) in the Mine study area and 16 (14 to 18) in the Gahcho Kué Project study
area. The estimated capture probability was 0.64 in the Mine study area and 0.75 in the
Gahcho Kué Project study area.
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Figure 4-8

Wolverine Hair Snagging Stations 2014 From Annual Report (not to scale)
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- 58 Raptors
Fifteen raptor nest sites have been identified within the study area between 1999 to 2010,
although not all of these sites have been occupied every year. From 1999 to 2010, occupancy
at raptor nest sites (not including raven, eagle, and kestrel) varied from 27% in 2009 to 92%
in 2005. Nest success ranged from 14% in 2010 and 2005, to 83% in 2000 and 2003. Chicks
have been produced in every year and productivity has ranged from 0.25 to 2.80 chicks per
occupied site.
During multi stakeholder meetings in 2009 and 2010 it was determined that mines could
contribute nest monitoring data to ENR for regional monitoring purposes, or to the North
American Peregrine Falcon survey, which occur every five years. In 2015 such a raptor nest
survey was conducted in order to provide in kind raptor nest use and productivity data to the
North American Peregrine Falcon survey.
Raptor nests were surveyed by helicopter using standard fly-by methods to identify occupying
species and to count eggs and young. Surveys were completed in June to determine occupancy
and during late July to determine nest success and productivity. Nests were considered
occupied if at least one adult bird is observed. Nests were recorded as successful if at least
one chick is observed in the nest. Presence of eggs and chicks were noted and the number of
eggs and chicks recorded if possible.
In June, 14 known nesting sites were surveyed. Three sites were occupied and at one site
fledglings were observed. The follow up survey was conducted in July and again a predominant
nest vacancy was observed with only there sites occupied. Bald eagles and Peregrine falcon
were observed during the survey.
Wildlife Incidents
Through 2015, the effects of the Mine to wildlife have been within the range predicted in the
Environmental Assessment Report (De Beers, 2002a).
Incidents are defined as any wildlife interaction that requires a response by Mine personnel,
and may include simple deterrent actions, or the injury or death of an animal. De Beers
employees are expected to report all wildlife sightings/observations and incidents to
environmental staff on site, who record these, and report and consult with the regulators as
required (De Beers, 2014a).
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- 59 In 2015, there were three groups of incidents two of which were recurring. Firstly, a breeding
pair of Robins nested and produced eggs in the trailer at the Warehouse Laydown area. Upon
discovery the area was demarcated and kept clear of activity. The eggs hatched, however the
chicks were abandoned and did not survive. The second wildlife incident happened when a
raven started to build a nest on the top platform of the fueltank ladder. It posed an obstruction
to safety inspections and after unsuccessfully deterring it from continuing with the building of
the nest multiple times, a permit was obtained to remove the nest prior to breeding. Lastly,
there were incidents where fox behaviour were posing a hazard to both the animal and the
workers at site.

2015 Type A Water License Annual Report
The 2015 Water License Annual Report addresses the annual reporting requirements under
Water License MV2011L2-0004 issued by the MVLWB in June 2012. The 2015 Water License
Annual Report was submitted in March, 2016. If stakeholders would like specific figures on
reported parameters, De Beers encourages all reviewers to review the entire WLAR report on
the MVLWB registry for more information.
The 2015 Water License Annual Report consists of a main document addressing the following:
a) monthly and annual quantities in cubic metres of Water removed from Snap Lake;
b) monthly and annual quantities in cubic metres of all Discharges from the permanent
and temporary (if applicable) Water Treatment Plants;
c) monthly and annual quantities in cubic metres of treated Sewage effluent from the
Sewage Treatment Plant (STP2) and any temporary Sewage Treatment Plant, if
applicable;
d) monthly and annual quantities in cubic metres of Water pumped into the North Pile
Facility including the volume of the liquid fraction of the Slurry and/or Paste;
e) monthly and annual quantities in cubic metres of Water reporting to the sumps from
the North Pile Facility;
f)

monthly and annual quantities in cubic metres of Water pumped from the Mine and
the Water Management Pond to the Water Treatment Plant;

g) monthly and annual quantities in cubic metres of Water and Wastewater pumped into
the Water Management Pond;
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- 60 h) monthly and annual estimates and measurements of precipitation and runoff;
i)

monthly elevations of Water in Snap Lake during the open Water season;

j)

monthly elevations of Water in the Water Management Pond and a stage volume curve
for the pond;

k) the annual quantities in cubic metres of Processed Kimberlite and Paste placed as
underground backfill;
l)

the annual quantities in cubic metres of each of Fine, Grits, and Coarse Processed
Kimberlite or Paste placed in the North Pile Facility;

m) annual quantities in cubic metres of Waste Rock placed in the North Pile Facility,
identifying the classification of quantities of each rock type (granite or metavolcanic
rock);
n) the annual quantities in cubic metres of other solid Waste placed in the North Pile;
o) the annual quantities in cubic metres of Waste Rock placed for construction activities,
including a diagram showing where it was placed, and identification of the
classification of quantities by each rock type (granite or metavolcanic);
p) tabular summaries of all data and information generated under the Surveillance
Network Program. This information should be presented in electronic and printed
format acceptable to the Board;
The appendices of the 2015 Water License Annual Report are as follows:


Appendix I: Geotechnical Monitoring Program Summary Report for the Period of 1999
to 2015



Appendix II: Geotechnical Site Inspection:



Appendix III: ARD and Geochemical Characterization Report

2015 Summary of Paste Backfill Work Conducted at Snap Lake
An Overview of Paste Tailings Disposal at the Snap Lake Mine:
Deposition of PK paste was attempted within the underground and North Pile (De Beers,
2014b), however due to various technical difficulties there are no longer plans to use paste to
construct the North Pile and no near term plans for paste deposition on surface, while it is
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- 61 considered unlikely any substantial quantities will be placed underground (De Beers, 2014c).
There were no investigations or activities relating to paste conducted in 2015.
To support the full processed kimberlite production and deposition at the North Pile, Snap
Lake Mine was granted approval for Phase I of the West Cell design in 2014. Phase I
construction commenced in the second quarter of 2015, however, further construction was
postponed with the entry of the mine into care and maintenance in December 2015.

2015 Geotechnical Inspection
The geotechnical dam inspection and preparation of this summary report are required in
partial satisfaction of De Beers’ Water License obligations. The Summary of 2015
Geotechnical Site Inspection report, comprising the inspection of the North Pile Facility and
WMP dams was submitted separate from the Water License Annual Report. The purpose of
the inspection is to assess the performance of the structures from a geotechnical and hydrotechnical perspective and to bring deficiencies and points of concern to the attention of De
Beers.Dr. Richard Dawson, Ph.D., P.Eng. of Norwest Corporation conducted the inspection the
week of August 31, 2015.
Recommendations
The main findings and recommendatins are summarized as follows:
Design


An extensive area of upstream slumping has occurred along Cells 2 and 3.
Consequently, there is an immediate requirement to revise design/construction
procedures for upstream raising of the East Cell Main Embankment. The design should
include a realistic stability analysis and special construction procedures for the
stepouts.



The containment dikes for both facilities slope towards the east and there was about
2m of freeboard in the Starter Cell during the site visit. There is a need to evaluate the
impact of a rib berm breach during a large storm and its impact on available freeboard
in the East end of the Starter Cell. This could be done on a risk basis by evaluating
potential breach scenarios for different sized storm events and, considering the
available freeboard, evaluate potential mitigation requirements. This evaluation
should be completed before the 2016 spring thaw.
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- 62 Construction and Operation


There is a need for cold weather compaction procedures scaled to temperature
conditions and incorporating a method specification. It is understood that the design
engineer is currently working with the onsite tailings team to put these measures in
place for 2015/2016 winter construction.



There is a need to finalize the OMS document in a timely fashion. Some
recommendations for doing so are provided in the report.



There is a need for annual as-built construction reports which include as-built
drawings, notes on construction quality control, variances from design, and relevant
monitoring information.

Monitoring and Surveillance


A paired system of thermistors and piezometers (sealed VWP type) should be installed
along the crest at key locations, primarily to measure pore pressures on the
downstream side of the embankments. Key areas to be included:
o

East Cell Main Embankment.

o

Rib Berm 1.

o

Starter Cell West Embankment.



Extend the survey prism monitoring system to Rib Berm 1 and the Starter Cell North
Embankment.



Regular slope surveillance mapping to identify cracks, slumps, seeps, and other
performance indicators.

2015 Acid Rock Drainage and Geochemistry Monitoring Report
Monitoring of acid/alkaline rock drainage (A/ARD) at the Mine is required in support of Type A
Water License, MV2011L2-0004 (MVLWB, 2015a). The Acid/Alkaline Rock Drainage and
Geochemical Characterization Plan was updated and submitted to the MVLWB on Janurary 31,
2013, as required by the Type A Water Licence. The plan was further updated and re-submitted
on October 8, 2014, and approved October 15, 2014.
Ongoing aspects of ARD monitoring program include: monitoring of site runoff/seepage;
conducting an annual site inspection by a qualified hydrogeochemist to review material
placement and identify signs of incipient acid generation (if any); and preparing an annual
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- 63 report describing the environmental conditions on site with emphasis on the presence of
acid/alkaline drainage. This report summarizes the results of ARD and geochemical monitoring
conducted during 2015.
The Annual ARD and Geochemical Report fulfills the requirement of Schedule 1, Part B, Item
1 (v) of the Water Licence (MVLWB, 2015a):
“A summary of the results of any monitoring, including the Seepage Surveys referred
to in Part E, item 11, conducted in accordance with the approved Acid Rock Drainage
and Geochemical Characterization Plan, referred to in Part E, items 9 and 10 of this
Licence, undertaken during the previous calendar year.”
This report describes the work carried out to fulfill the requirements of Part E, Section 11 of
the Water Licence:
Part E, Section 11:
“The Licensee shall conduct seepage surveys of all Waste storage areas, including the
constructed kimberlite ore stockpile, the North Pile Facility and the Water Management Ponds
in accordance with Schedule 4, Item 4”
Under the Type A Water License, an ARD and Geochemical Characterization Plan for the Mine
was submitted to the MVLWB as part of the Ore Storage, Waste Rock, Processed Kimberlite
herein referred to as the North Pile Management Plan. Data in this report have been presented
and reported in accordance with the 2013 ARD Plan (De Beers, 2013c).
A summary of work performed for 2015 includes the following:


tracking of rock moved during construction and operations;



An annual geochemical site inspection performed by Golder Associates Ltd. (Golder) in
September 2015, as specified in the ARD and Geochemistry Plan. The components of
the site inspection included a seepage survey, a runoff survey and collection of
supplemental samples for geochemical testing, as required by the ARD and
Geochemistry Plan;



Collection of water samples from select surveillance network program (SNP)
monitoring stations, and supplemental locations defined during geochemistry site
inspections. Results were evaluated with respect to water quality trends that could
indicate the occurrence of ARD and/or metal leaching from rock placed for
construction purposes at the Mine.
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- 64 Conclusions
A summary of work completed in support of the ARD and Geochemical Characterization
Monitoring Program can be found in Table 9-1 of the Report. The following were the
conclusions and recommendations reported:
SNP Monitoring Station SNP 02-01 (Main Mine Sump)


Water reporting to the main mine sump has a neutral pH and TDS ranging from 618 to
979 mg/L.



Ongoing monitoring and evaluation of mine water is required, if the mine water
continues to be pumped.



Operational mine rock monitoring should continue as required by the ARD and
Geochemistry Plan when applicable.

Water Management Pond (WMP), WMP Dam 1 and WMP Dam 2


No visible signs of acid generation were observed in the WMP catchment in 2015.
WMP water, and bog water downgradient of Dam 1 does not appear to be affected by
alkaline / acid rock drainage.



The composition of WMP water is controlled by the source of water being pumped into
the WMP at any given time.



Ongoing monitoring and evaluation of WMP water quality is recommended.



Mass load trends in groundwater from the WMP were stable consistent with loadings
measured for previous years.

North Pile Runoff (SNP 02-02)/Starter Cell Sumps (TS4, SP1, SP2) and Ditches/East Cell
sumps (SP3, SP4 and SP5) and Ditches


Construction materials in the footprint of the North Pile did not have visible signs of
acid generation in 2015.



The composition of water at SNP 02-02 reflected water management practises at the
North Pile in 2015. Concentrations of most parameters were similar to those
measured in 2014.



Ongoing monitoring of seepage and runoff within the North Pile catchment is required.
There is some variability in predicted vs. observed trends in monitoring data. It is
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- 65 expected that ongoing refinement of water quality modelling as the project progresses
will result in more accurate predictions.


Loading predictions for groundwater concentrations reporting to Snap Lake show some
variability. Most trends are stable over time, with increasing trends in sulphate and
major ions occurring as the pile reaches equilibrium with respect to size and discharge
volumes.

Emulsion Pad/Ammonium Nitrate (AN) Storage Facility (SNP 02-09)/Road to AN storage
Facility / Emulsion Pad (SNP 02-07)


Ongoing water quality monitoring at SNP 02-09 is recommended until stable, low
nitrate concentration trends are achieved. A decrease in nitrate concentrations would
indicate the removal of AN released from the emulsion pad prior to remediation, either
by natural degradation or dilution.



Other than monitoring no further action is recommended at this time given that pH
values observed are still within typical ranges for natural bog environments.

Utilities Complex/Diffuser Outflow/Camp Area/Cement Storage Pad/Pad Between Freshwater
Intakes/FAR


Granitic rock used for site construction showed no visible signs of incipient acid
generation during the 2015 site inspection.



Water quality in bogs east of the WMP was similar to the range measured during
previous monitoring periods. Acidic drainage is not evident downstream of the FAR
location despite minor evidence of staining on exposed surface rock. Other than
continued monitoring no additional action is required at this location.



Ongoing monitoring of construction rock and locations of point source discharge from
infrastructure east of the WMP is required. Although the frequency of analyses and
number of analytical locations should be reviewed and possibly reduced given the
consistent nature of the ongoing monitoring results.

BSMRP/North Pit/South Pit/Pipe Bench Connecting South Pit to Vent Raise


BSMRP water does not appear to be adversely impacted by acidic or alkaline drainage.



Water quality should continue to be monitored to evaluate the composition of runoff
from site works in the vicinity of the former BSMRP.

Air Strip/Air Strip Apron/De-icing Pad/Laydown Area
De Beers – Mining, Canada
NWT Operations | Snap Lake Mine | Gahcho Kué Project
300-5120 49th Street | Yellowknife, Northwest Territories | X1A 1P8
T: 867 766 7300 | F: 867 766 7347
www.canada.debeersgroup.com | info.canada@debeersgroup.com

- 66 

No visible signs of acidic or alkaline drainage observed at the airstrip.



Ongoing monitoring of water quality in the vicinity of the airstrip and laydown is
recommended.

Treated Discharge


Mass load trends are consistent with Base Case predictions for most parameters in
2013.



Ongoing monitoring of mass load trends is recommended.



Updating of predictions to account for “state of inactivity” is recommended.

Aquatic Effects Monitoring Program 2015 Annual Report
The AEMP is designed to monitor Snap Lake for mine-related effects, to verify and update the
EAR predictions (De Beers, 2002a), and to support and inform management decisions made
by the Mine. The AEMP fulfills requirements of Part G of Water License MV2011L2-0004
(Water License; MVLWB, 2015) for the Mine. Components of the AEMP must also comply with
Part F of the Water License and Section 5 of the Fisheries Authorization for the Mine. The
Mackenzie Valley Land and Water Board (MVLWB) approved the AEMP in July 2005 and an
updated AEMP Design Plan in November 2013. The final 2013 AEMP Design Plan was
submitted to the MVLWB in January 2014. An AEMP Design Plan Update for Extended Care
and Maintenance was submitted July 2016 and approved in September. The AEMP Report was
submitted to the Board on May 1, 2016 and was approved in July. The 2015 AEMP report was
based on the MVLWB approved 2013 AEMP Design Plan.
The main AEMP studies done every year are: water quality, plankton (the small plants and
animals that live in the water), and sediment (lake mud) quality. Other studies are conducted
every three years and were done in 2015. These include the small animals living in the mud
of the lake bottom (benthic invertebrates), tissue chemistry, and fish health. Studies not done
in 2015 include fish community monitoring.

Water Quality
Section 3 summarizes data from water samples and field measurements collected in 2015.
Over 200 water samples were collected from Snap Lake and the surrounding waterbodies (i.e.,
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- 67 the two reference lakes, inland lakes, Streams 1 and 27, and upstream of King Lake). Water
samples were also collected for the DSL SS.
Some water quality parameters have increased in Snap Lake since mining began.
Concentrations of total dissolved solids (TDS, dissolved salts in the water), nutrients
(specifically nitrogen), and some metals have increased in Snap Lake from the discharge of
treated effluent. Concentrations of all water quality parameters in 2015 were below AEMP
benchmarks. AEMP benchmarks are water quality guidelines and site-specific water quality
objectives, which provide conservative protection to fish, and the food chain upon which they
depend, in Snap Lake.
In 2015, De Beers Canada Inc. (De Beers) conducted AEMP water quality monitoring to comply
with Water Licence MV2011L2-0004 (MVLWB, 2014, 2015b, and 2015a) effective June 14,
2012, and the 2013 AEMP Design Plan (De Beers, 2014d). The focus of water quality
monitoring, as outlined in the 2013 AEMP Design Plan, is on: temporal trends in Snap Lake;
comparison to reference lakes, AEMP benchmarks, drinking water guidelines, and predictions;
and, changes downstream of Snap Lake. The assessment of water quality for the Mine has
been updated from the 2013 Design Plan to meet the new requirements of Water Licence
MV2011L2-0004 and commitments made by De Beers during the 2014 Water Licence
Amendment Application Environmental Assessment (EA; MVEIRB, 2014)
The 2015 treated effluent data collected in accordance with Water Licence MV2011L2-0004
(MVLWB, 2015a) were obtained from the Water Licence Annual Report (De Beers, 2016a),
and were plotted with the historical data collected at the TWTP (SNP 02-17) and WTP (SNP 0217B) from 2004 and 2007, respectively. For the parameters with Water Licence limits, the
rolling or monthly averages, or both, were also plotted for the WTP so that direct visual
comparisons to Water Licence limits could be made. The 2015 loading rates (kg/y) to Snap
Lake from the WTP for Total Phosphorus, ammonia, and nitrate were reported from the Water
Licence Annual Report (De Beers, 2016a) and compared to Water Licence limits.
Concentrations in the treated effluent in 2015 were compared to the predicted treated effluent
concentrations used to generate the most recently approved predictions for Snap Lake or the
most recently approved treated effluent predictions if the parameter was not modelled in Snap
Lake.
In the updated predictions completed as part of the 2013 Water Licence Amendment
Application, concentrations of key parameters were predicted in the treated effluent discharge
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- 68 to Snap Lake for four modelling scenarios (i.e., two lower bound scenarios and two upper
bound scenarios) (De Beers, 2013d). Following Environmental Assessment EA1314-02, a
post-EA information package was prepared (De Beers, 2014e) and the four model scenarios
were subsequently simplified to two scenarios (i.e., one lower bound scenario and one upper
bound scenario). These predictions were referred to as the unmitigated scenarios. As part of
the post-EA information package (De Beers, 2014e), concentrations of TDS, major ions,
ammonia, nitrate, and nitrite were also predicted in Snap Lake for one mitigated lower bound
scenario and one mitigated upper bound scenario. The mitigated model scenarios assumed
that the Mine would meet effluent quality criteria (EQC) proposed for TDS, ammonia, nitrate,
and nitrite.
Flow-weighted concentrations were presented to provide values more reflective of average
conditions, rather than instantaneous concentrations.Flow-weighted average concentrations
were compared to the maximum predicted annual average concentrations for treated effluent
quality; maximum measured concentrations in 2015 at SNP 02-17B were compared to the
maximum predicted concentrations for the year 2015, where available. Measured
concentrations above average or maximum predictions were identified and potential causes
for the under predictions were discussed. Daily discharge volumes and calculated loading
rates (kilograms per day [kg/day]) were reviewed for trends over time. Discharge volumes were
compared to predicted volumes from the mitigated scenario (De Beers, 2014e). Total loadings
from the WTP were calculated and plotted for parameters with mass-based units; parameters
such as pH and conductivity were excluded. Maximum concentrations from 2015 were
compared to the AEMP benchmarks, with the exception of field pH, DO, and TP. Field pH values
were compared to the recommended pH range for aquatic life (CCME, 1999). Field pH values
were used in the comparison instead of laboratory pH values because of the potential for
laboratory pH to be influenced by buffering capacity, temperature change, microbial
metabolism of organic acids, and breakdown of particulate matter in water samples during
transportation and handling. Minimum DO concentrations were compared to the aquatic life
WQG (CCME, 1999).
Flow-weighted average concentrations in the treated effluent were below or similar to (i.e.,
within 10% of) the model predictions, with the exception of total aluminum, barium, and
uranium. The maximum measured concentrations of these parameters were also above the
maximum predicted concentrations for the year 2015. The difference in measured and
predicted aluminum, barium, and uranium concentrations at SNP 02-17B is likely due to an
under-estimation of the loading rates of aluminum, barium, and uranium applied to the
minewater in the Site Model.
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- 69 There was no acute toxicity associated with the treated effluent. C. dubia reproduction was
affected by treated effluent samples in 2015, consistent with all previous years except that
there were no such effects in 2012. Chronic toxicity occurred periodically at the diffuser
stations between 2006 and 2010 but did not increase in frequency or severity; this was
followed by a period of little or no toxicity at the diffuser stations between 2011 and 2013, but
toxicity occurred again in 2014 and 2015. The occurrence of chronic toxicity in the treated
effluent and in Snap Lake is not inconsistent with EAR predictions (De Beers, 2002a).
The May 2015 dilution factor was slightly higher than the EAR prediction for ice-covered
conditions after the initial seven years of operations. The lowest dilution factor occurred in July
and August and the highest in in September 2015. This seasonal pattern observed in the
dilution factors was consistent with the 2012 and 2014 seasonal patterns for the dilution
factors.
In 2015, concentrations of TDS in the diffuser area were typically less than the updated
predictions for the lower bound and upper bound scenarios. In 2015, concentrations of TDS
in the main basin of Snap Lake were similar to updated predictions for the upper bound
scenario during ice-covered conditions, and were similar to or less than updated predictions
for the lower bound scenario during open-water conditions. Concentrations of TDS at the Snap
Lake outlet in 2015 were greater than the updated predictions for the upper bound scenario
during ice-covered conditions, and were similar to or less than the updated predictions for the
lower bound scenario during open-water conditions. The higher TDS concentrations measured
at the Snap Lake outlet (i.e., SNAP08) relative to predictions was due to a thicker ice cover
than was assigned in the model, which resulted in more exclusion of salts during ice-formation
than predicted and higher concentrations at the lake outlet.
Recommendations


Move a portion of the downstream water quality assessment from Key Question 4 to
the Downstream Watercourse Special Study (DSW SS) Report (June 2017).



Defer monitoring and assessment completed for evaluating the potential for
acidification in Key Question 5 during the Care and Maintenance Period.

Sediment Quality
The 2015 AEMP Annual Report presents sediment quality data collected in 2015. These data
represent the full AEMP monitoring program that is conducted every three years and consists
of monitoring stations in Snap Lake and two reference lakes (Northeast Lake and Lake 13).
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- 70 Snap Lake sediments were comprised primarily of fine-grained silt and clay, with smaller
amounts of sand. The percentage of fines ranged from 94.7% to 99.5%. Sediments from the
Northeast Lake and Lake 13 stations were similar to Snap Lake sediments, consisting of
95.9% to 99.2% fine-grained materials. Total organic carbon (TOC) concentrations ranged
from 12.7% to 23.0% in Snap Lake sediments, with all but one sample (SNAP20 in the
northwest arm) having TOC concentrations greater than 15%. Sediments from the
Northeast Lake stations had TOC concentrations between 15.0% and 15.9%. In contrast,
TOC concentrations at the two Lake 13 stations were lower, at 8.4% and 10.5%. Mean nutrient
concentrations were higher in Snap Lake sediments than in Northeast Lake and Lake
13 sediments, with the exception of available ammonium, available nitrate, and available
phosphate in Lake 13. Mean nutrient concentrations were higher in Northeast Lake
sediments than in Lake 13 sediments, except for available nitrate, available phosphate,
and available potassium.
Of the 42 nutrients and metals analysed in 2015, 22 metals had mean concentrations that
were higher in Northeast Lake than in the Snap Lake main basin. Of those nutrients and metals
that were higher in the main basin, the difference was significant for available nitrate, available
phosphate, available potassium, available sulphate, TKN, total nitrogen, antimony, boron,
calcium, mercury, phosphorus, sodium, and strontium. Total organic carbon was also
significantly higher in the Snap Lake main basin compared to the Northeast Lake. Changes to
nutrients are likely due to the mine.
Comparison of sediment parameter concentrations in the top 5-cm and top 2-cm layers at the
diffuser station showed that available sulphate had higher concentrations (defined as having
a negative RPD greater than 20%) in the thinner sediment layer in each year from 2012 to
2015, as did antimony in three of the four years. This result indicates the potential for Minerelated increases for these parameters. Two other parameters had negative RPDs greater than
20% in 2015: available nitrate and available phosphate.
Most sediment quality parameters are not increasing over time. Statistically significant positive
trends were observed for available nitrate, available potassium, available sulphate, aluminum,
antimony, beryllium, boron, calcium, iron, manganese, mercury, molybdenum, nickel,
selenium, silver, sodium, and strontium at the diffuser station. Only available potassium,
available sulphate, bismuth, boron, calcium, selenium, silver, sodium, and strontium had
significant positive trends in the Snap Lake main basin. Antimony, mercury, and silver
concentrations were undetected in most samples in the early years of the AEMP, but have
been detected with greater frequency since 2010.
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Monitoring of one of the sediment sampling depths (top 5-centimetre [cm]) at the diffuser
station should be discontinued; monitoring at the top 2-cm layer should continue.
Toxicity
There was no acute toxicity associated with the treated effluent. C. dubia reproduction was
affected by treated effluent samples in 2015, consistent with all previous years except that
there were no such effects in 2012. Chronic toxicity occurred periodically at the diffuser
stations between 2006 and 2010 but did not increase in frequency or severity; this was
followed by a period of little or no toxicity at the diffuser stations between 2011 and 2013, but
toxicity occurred again in 2014 and 2015. The occurrence of chronic toxicity in the treated
effluent and in Snap Lake is not inconsistent with EAR predictions (De Beers, 2002a). Based
on the approved conditions defined in the 2013 AEMP Design Plan (De Beers, 2014d), the
Low Action Level for C. dubia triggered in 2014 would continue in 2015. This is based on the
presence of sublethal effects (i.e., IC25 less than 100%) in three C. dubia tests from May 2015
and two C. dubia tests in September 2015. Although results of the September 2015 7-d
Fathead Minnow toxicity test also initially triggered the Low Action Level, the high mortality was
considered anomalous, which was supported by the repeat test in February 2016 where there
was no toxic effect on Fathead Minnow survival or growth. Thus, no valid Low Action Level was
triggered for Fathead Minnow in 2015.
Recommendations
The Low Action Level for toxicological impairment should be updated from that specified in the
2013 AEMP Design Plan. This is in agreement with the MVLWB Reasons for the Decision on
the amended water licence outlining that Low Action Levels in the AEMP should be updated to
prevent reoccurring exceedances of outdated Action Levels (MVLWB, 2015).
The revised Low Action Level is based on three possible responses intended to provide an
indication of the potential for adverse biological effects to occur in Snap Lake:


An IC50 of ≤50 percent (%) for three-brood survival and reproduction with C. dubia
present in results for two of three diffuser stations in a sampling event where three
diffuser stations are in operation and for three of four diffuser stations in a sampling
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- 72 event where four diffuser stations are in operation. The IC50 is the concentration
estimated to cause a 50% inhibitory effect in the sublethal endpoint being measured
(i.e., reproduction in this case).


Sublethal toxicity in both the C. dubia and P. subcapitata laboratory tests performed
on all diffuser station samples during a single sampling event. Sublethal toxic effects
are defined as an IC25 less than the highest test concentrations (i.e., <100% for C.
dubia and <91% for P. subcapitata).



Sublethal toxicity (i.e., IC25 less than 100%) in any valid 7-day Fish early life stage test
performed on a mixing zone sample.

Phytoplankton and Zooplankton
A decrease in chlorophyll a concentrations was observed in the three lakes between 2014 and
2015, indicating a regional rather than Mine-related effects. Chlorophyll c concentrations
remained consistent between years, with the majority of values below the detection limit.
Minor changes in phytoplankton community composition have occurred. Taxonomic richness
has fluctuated over time in all three lakes, showing a slight decreasing trend. Between 2014
and 2015, there were proportional changes, based on biomass, in the major taxonomic groups
that compose the phytoplankton community. The proportion of diatoms increased in all three
lakes; however, proportional changes of other major taxonomic groups were inconsistent
among lakes. In general, changes in the phytoplankton composition observed in Snap Lake
were consistent with one or the other of the reference lakes, with the exception of
cyanobacteria, which decreased throughout Snap Lake, but remained unchanged in the two
reference lakes. This pattern was also reflected in the absolute biomass values for
cyanobacteria.
There were inconsistent temporal trends in total zooplankton biomass. Between 2014 and
2015, there were proportional changes, based on biomass, in the major taxonomic groups
that compose the zooplankton community, but these changes were inconsistent among lakes.
A decrease in cladoceran abundance was observed in the main basin of Snap Lake and in the
two reference lakes, indicating regional not Mine-related effects. A decrease in cladoceran
biomass in the main basin of Snap Lake was within the normal range, and thus within the
range of natural variability.
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No changes to the current approved study design for the plankton component are
recommended at this time, with the exception of reducing the LI-COR light profiles to once
every three years during care and maintenance. This timing would be set to coincide with the
three-year biological programs.
Benthic Invertebrate Community
Changes in the benthic invertebrate community of Snap Lake were observed in 2015,
exhibited as substantial increases in the densities of benthic invertebrates compared to
previous years. Significant differences in benthic invertebrate community variables were
identified between the Snap Lake main basin and Northeast Lake. The magnitudes of these
differences were greater than the critical effect sizes, with the exception of evenness. In
addition, all but one of the density-related variables exceeded normal ranges. The observed
changes in 2015 were not consistent with predictions of a negligible to low effect on the
benthic invertebrate community in Snap Lake (De Beers, 2002a). There was some indication
of regional changes; however, the magnitudes of the changes in the Snap Lake main basin
suggest they are likely Mine-related.
A low Action Level for Nutrient Enrichment was triggered in 2015. This trigger was related to
statistically significant changes in the benthic invertebrate community of the Snap Lake main
basin, extending beyond the normal range for densities of dominant benthic invertebrate taxa.
Recommendations
No changes to the current approved study design for the benthic invertebrate component are
recommended. The Snap Lake Mine (Mine) is currently in Care and Maintenance, resulting in
a reduced volume of effluent discharge and reduced constituents such as total dissolved solids
and nitrates from explosives in the effluent. If changes observed in the benthic invertebrate
community are due to nutrient enrichment, this condition will likely reverse itself while the Mine
is under Care and Maintenance.
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Section 8 investigates whether fish health was affected by changes in water or sediment
quality in Snap Lake in 2015, and whether any observed changes were greater than predicted.
Lake Chub were collected from Snap Lake and the two reference lakes. Each lake was fished
in early July, immediately after ice-off. Lake Chub were analyzed for length, weight, age, gonad
weight, liver weight, female egg weight, and fecundity. Fecundity is the number of eggs per
female fish and is a measure of reproductive condition. Liver tissues were analyzed to measure
lipid (i.e., fat) concentrations. Gonads were also examined to determine reproductive status,
maturity, and sex. These measurements were used to examine fish survival, energy storage,
and energy use between Snap Lake and the two reference lakes.
Differences in fish health endpoints among the three lakes were smaller than would be
expected if they were due to the Mine. Differences in fish health endpoints between Snap Lake
and the two reference lakes were consistent with what would be expected to occur naturally.
Overall, Lake Chub from Snap Lake were in good overall health (i.e., they are continuing to
successfully survive, grow, and reproduce in Snap Lake).
Recommendations
As per the 2013 AEMP Design Plan (De Beers, 2014d), the next scheduled fish health survey
is scheduled to occur in 2018. The frequency of future fish monitoring programs (i.e., three
year cycle) are considered appropriate to continue to capture early warning signs of any
changes in fish health occurring in Snap Lake, while balancing the desire to minimize
unnecessary mortality to the fish populations in the study lakes.
It is recommended that laboratory aging be excluded from future small-bodied fish health
programs given the lack of reliable small-bodied fish laboratory-based aging data (based on
comparisons of laboratory based age with gonad histology and maturity determinations in both
2012 (De Beers, 2013a) and 2015. Lethal aging structures would continue to be collected
and archived for possible future analyses. Fish length will be used as a surrogate.
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- 75 Fish Community Monitoring
The fish community monitoring component of the Aquatic Effects Monitoring Program (AEMP)
is conducted every three years; the last survey was performed as part of the 2013 AEMP. The
fish community monitoring is next scheduled to be conducted in 2016 and reported in the
2016 AEMP Annual Report.
Fish Tissue Chemistry
Section 9 assesses the concentrations of various substances in the bodies of Lake Chub
carcasses. Carcasses, which are whole-body samples of the fish that have the internal organs
and intestines removed, were collected as part of the fish health study and submitted for tissue
chemistry analyses.
The concentrations of five metals were higher in Lake Chub carcasses from Snap Lake than
the two reference lakes: cesium, molybdenum, strontium, thallium, and uranium. More than
five percent of the individual fish sampled had cesium, chromium, strontium, thallium, tin, and
titanium at concentrations greater than would be expected in the region (i.e., greater than the
“normal range”). Cesium, strontium and thallium triggered Low Action Levels. Concentrations
of these metals and of tin and titanium are not presently a concern for fish health or human
consumption of fish from Snap Lake.
Three metals were detected at lower concentrations in fish tissues from Snap Lake in 2015
compared to the two reference lakes and were below the “normal range”: arsenic, barium, and
selenium. There were no fish tissue samples above available Canadian government
commercial consumption guidelines (i.e., for arsenic, lead, or mercury) in Lake Chub tissues in
2015. Metal concentrations in Lake Chub tissues are not presently a concern for fish health
or for human consumption of fish from Snap Lake.
Recommendations
As per the 2013 AEMP Design Plan (De Beers, 2014d), the next scheduled fish tissue
chemistry study will occur in 2016 as part of the Fish Community program. No changes to the
program are recommended.
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The 2015 Annual Fish Tasting event at Snap Lake mine was a success. 19 Lake Trout were
caught, with 3 that were released, which allowed everyone to have a taste of the fish and
provide their perspectives on fish health and edibility. The leftover fish was packaged for the
elders to take home with them.
Reviews from the Elders were constructive and it was noted that everyone had a positive
experience. It is the intention of De Beers that through the fish tasting event we can continue
to engage with communities and integrate traditional knowledge with the sustainable
utilization of our natural resources.
Downstream Lakes Special Study
Evidence of treated effluent was detected beyond the inlet of LCB in 2015. Conductivity
decreased with distance from the inlet of LCB, and steadily declined to near baseline
conditions at the most distant station. Conductivity reached near baseline conditions by station
LCB-4, which is approximately 13 km from the inlet of LCB. Based on 2015 conductivity values,
the area influenced by treated effluent in LCB remained similar to 2014. As predicted, there
was evidence of treated effluent at the outlets of LCB in 2015; however, conductivity values
remained low. Maximum TDS concentrations measured at the outlets of LCB were below
maximum TDS concentrations predicted at the outlets of LCB (De Beers, 2014e).
Temporal trend analyses indicate that conductivity and concentrations of TDS are increasing
at the LCB outlets and at KING01; concentrations of TDS and all effluent-related parameters
continued to remain low at the LCB outlets and KING01 in 2015. Spatial changes in water
quality concentrations downstream of Snap Lake, from LCB to MacKay Lake, will be further
investigated in the DSW SS Report.
Based on the field measurements collected in 2015, the waters in DSL1, DSL2, and LCB were
well oxygenated, and varied from slightly acidic to slightly alkaline. Field pH concentrations
were lower than the optimal range for aquatic life at six stations in LCB during the under-ice
conditions. All other parameters measured in the three downstream lakes were below AEMP
benchmarks.
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- 77 In 2015, concentrations of TDS, nitrate, and major ions were higher at DSL1, DSL2, and Inlet
1 LCB compared to the concentrations at other stations in LCB. The extent of the treated
effluent extended beyond the inlet of LCB. A decreasing trend from DSL1 and DSL2 to LCB was
observed in barium, boron, lithium, molybdenum, nickel, rubidium, strontium, and uranium
concentrations, which are also characteristic of the treated effluent.
The euphotic zone in LCB encompassed the entire water column and is indicative of northern
clear water (i.e., oligotrophic) lakes (Kirk, 2011). All chlorophyll a concentrations were within
the range of oligotrophic lakes. Chrysophytes were the dominant phytoplankton group among
stations in LCB for both relative abundance and biomass, with cyanobacteria sub-dominated
based relative biomass. The phytoplankton community in LCB exhibited some variation among
stations and some seasonality was observed. In 2015, there were few spatial trends evident
in the LCB phytoplankton biomass, but a weak relationship was observed in diatom biomass
and total phytoplankton biomass in July. For zooplankton, rotifers dominated while calanoid
copepods sub-dominated based on relative abundance, and calanoid copepods dominated
and rotifers sub-dominated based on relative biomass. High values of rotifers and cladocerans
were observed in July, but no spatial trends were observed in the zooplankton community data.
Recommendations
No additional monitoring in the downstream lakes is recommended with the exception of the
monitoring approved in the DSW SSP and Year 2 DSW Sampling Plan. Between 2011 and
2015, sediment, fish tissue chemistry, plankton and benthic invertebrate communities were
documented and characterized in the three downstream lakes in one or more sampling
seasons. In addition, the fish community in LCB was characterized with broad-scale community
netting program. Data collected in the three downstream lakes under the DSL SS were
reported to the Mackenzie Valley Land and Water Board in annual AEMP reports from 2011 to
2015. Data on the current conditions of LCB are considered sufficient such that appropriate
monitoring locations for sediment, plankton, and benthic invertebrates can be selected in
future AEMP design plans, if required.
The DSW SS report, which is to be submitted 90 days after the DSW SS monitoring is
completed, will provide recommendations for future water quality monitoring downstream of
Snap Lake to evaluate conformity with Measure 1(d). Until such time as the AEMP Design Plan
includes an assessment to evaluate conformity with Measure 1(d), the assessment of water
quality at the outlets of LCB and downstream AEMP station KING01 should continue in the
existing AEMP.
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- 78 Picoplankton Special Study
The Picoplankton Special Study, initiated in 2008, supports the plankton component (Section
6) of the Aquatic Effects Monitoring Program (AEMP). It evaluates whether there were any
changes happening in certain bacteria and small plants that are part of the “microbial loop”,
which is a model of pathways for nutrient and carbon cycling by microbial components in the
open-water community. This study helps examine changes in the large small plants called
phytoplankton. Together, these results can help answer the question of whether changes in
Snap Lake waters are due to nutrients or other substances added by the Mine. Changes in
picoplankton and other plankton can affect fish in the lake because they are part of the food
chain upon which fish rely. Such changes can happen before fish are affected.
Picoplankton sampling was successfully completed in 2015. Further sampling and a
comprehensive assessment of the Picoplankton Special Study will be defered until operations
at the Mine resume.

4.2 NON-ANNUAL REGULATORY REPORTING
Strontium Response Plan
The Strontium Response Plan was submitted for approval on December 27, 2013, which
satisfies the requirements of Schedule 5, Item 2, as per the current Water Licence MV2011L20004. Submission of an updated response plan for approval as required by the Water Licence
has been deferred during care and maintenance.

Nitrogen Response Plan
The Nitrogen Response Plan was submitted in conjunction with the Water License amendment
application for approval on December 18, 2013. Its submission satisfies the requirements of
Schedule 5, Item 3, as per the current Water Licence MV2011L2-0004. Submission of an
updated response plan for approval as required by the Water Licence has been deferred during
care and maintenance.

TDS Response Plan
The TDS Response Plan was submitted in conjunction with the Water License amendment
application for approval on December 18, 2013. Its submission satisfies the requirements of
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- 79 Schedule 5, Item 4, as per the current Water Licence MV2011L2-0004. Submission of an
updated TDS Mitigation Implementation Plan in place of a response plan, as required by the
Water Licence, has been deferred during care and maintenance.
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5.0

SUMMARY OF COMPLIANCE

In addition to the submissions discussed in previous sections, the GNWT site inspections in
2015 are summarized in Table 5-1. The areas of the Mine that were inspected during each
inspection are listed, followed by recommendations, comments and requests made by the
Inspector. Observations by the Inspector concerning items that were recommendations or
required action on previous inspection reports are also included. A summary of the De Beers
response to the Inspector requests is also provided (Table 5-1). The complete GNWT Inspection
reports can be found on the MVLWB public registry.
Table 5-1

2015 Summary of Compliance

Inspection Report Date/ De
Beers Response Date

Inspection Report/Response
Water Licence (MV2011L2-0004) and Land Use (MV2014D0010/MV2010D0053)
Inspection

January 14-15, 2015

Note: This was the first inspection completed in 2015.
-there were no concerns listed in the inspection report
-recommendation made to properly identify bags that contain concentrated sewage sludge
before they are disposed of in the landfill.
Water Licence (MV2011L2-0004) and Land Use (MV2014D0010/MV2010D0053)
Inspection

February 11, 2015

-there were no concerns listed in the inspection report
-a spill response was observed in action on Portage 1 of the winter spur road. A follow-up
inspection will be completed to document cleanup and verify completeness.
Land Use Inspection (MV2010D0053)

March 4, 2015
-there were no concerns listed in the inspection report
Water Licence Inspection (MV2011L2-0004)

April 8-9, 2015

Landfill – verfified bags containing sewage sludge are being identified before disposal in
landfill
NT Spill #15-043 – Inspector satisfied with clean-up efforts to date. Follow-up inspection will
determine need for further excavation.
Winter Road Equipment Storage – recommendations to inspect each piece of equipment
staged in area to ensure drip trays properly placed and containing any active leaks, and to
install a drip tray under the loader as precaution
North Pile West Cell – recommendation to remove organics within close proximity (<30m) to
Snap Lake before spring freshet. De Beers will be recovering these organics for placement
at the old AN storage pad.
NT Spill#15-094 – Verified spilled PK was cleaned up.
Underground Refulling Station – noted issue with spills and previous two inspections
showed containment sump was full with no additional capacity for containing potential spills.
Recommendation to empty out containment sump and containment trays, and determine
root cause of fuel spillage and implement prevention measures to ensure there is always
adequate containment for large spills underground.
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Beers Response Date

Inspection Report/Response
Underground Lube Bay – Recommendation to restock spill kit and place in spot that is easy
to find and easily accessible. Provide catchment or containment for grease drips from hoses
along wall and on ground in lube bay.
Water Licence (MV2011L2-0004) Land Use (MV2010D0053) Inspection
Winter Spur Road - follow-up inspection completed of clean-up progress for spill on Portage
1, with samples collected to assess need for additional clean-up.
Water World Building 53 – Containment tray full of water and needs pumping before
overflow. A 1 m3 cube in containment tray appears damaged and filling with water. Need to
be removed and disposed of before overflow.
Fresh Air Raise – Has continuous leaking of fuel/water from within inside the structure. Spill
kit in area was used as waste container for contaminated clean-up materials, and needs to
be replaced and proper waste bins placed on site.
Mechanical Shop 2 Building 51 – One small spill needing clean-up.
10 Million Liter Tank Farm – Parts of containment liner remain exposed and require
covering.
Fuel Farm Unloading Module Building 31 – Some significant staining on ground requiring
clean-up.
Fuel Farm LV Module Building 35 – Some hydrocarbon staining requiring clean-up.
500,000L Tank Farm – Containment berm damaged and no longer provides adequate
containment. Material within filling module containment berm and main containment is
heavily saturated with hydrocarbons.

May 26-28, 2015

Water Licence Inspection (MV2011L2-0004)
Water World Building 53 – Verified area has been cleaned up and containment tray and
damaged cube removed.
Fresh Air Raise – Verified area is being maintained and contaminated materials collected
and removed from site. Used spill kit removed and replaced.
Mechanical Shop 2 Building 51 – Verified area has been cleaned up.
10 Million Liter Tank Farm – Verified liner has been completely covered. Section of exposed
liner appeared to be damaged. Recommendation to determine extent of damage and repair
as necessary.
Fuel Farm Unloading Module Building 31 – Verified area has been cleaned up.
Fuel Farm LV Module Building 35 – Refuelling station still in need of clean-up. Plans in place
to rebuild station on concrete pad.
500,000L Tank Farm – Verified Filling Module no longer in use and clean-up of
contaminated materials is underway. Main containment cleaned up to satisfaction of
Inspector.
Electrical Laydown – Spill requiring clean-up.
Water Licence Inspection (MV2011L2-0004)

July 29-30, 2015

August 19-20, 2015

September 23-24, 2015

10 Million Liter Tank Farm – Verified there was no damage to exposed liner, and has been
covered with crush. Containment sump was noted as dry after significant precipitation when
other structures contained water and required pumping. Inspector requested As Built
Drawings and that De Beers demonstrate containment liner is competent. De Beers
demonstrated liners competence, but as-built drawings still outstanding.
Fresh Air Raise – Area is being maintained. Buildings continue to seep hydrocarbon
contaminated water. De Beers is investigating cause. Corrective actions include regular
removal of contaminated material and planned installation of concrete containment berm.
Water Licence Inspection (MV2011L2-0004)
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Beers Response Date

Inspection Report/Response
-a few minor clean-ups are required, but there were no major concerns listed in the
inspection report
10 Million Liter Tank Farm – Integrity of containment liner has been has been demonstrated
by De Beers. As-Built drwaings are still outstanding however.
300,000L Tank Farm – Some hydrocarbon leaking and staining. Leaking valve requires
repair and contaminated materials to be cleaned up.
Fresh Air Raise – Seepage is ongoing, with surrounding area undergoing regular clean-up.
De Beers proposes construction of ooncrete containment berms. Investigation of cause
ongoing.
Underground Refuelling Station – Containment sump was full and needs pumping out.
Water Licence Inspection (MV2011L2-0004)
-there were no concerns listed in the inspection report
300,000L Tank Farm – Verified laeaking valve has been repaired and contaminated
materials cleaned up.
Underground Refuelling Station – Informed sump has been emptied.
Snap Lake Spill NT #15-410 – Approx 250mL of motor oil spilled from boat on shoreline of
Snap Lake. No evidence of spill at time of inspection.
NT Spill #15-437 – Spill of PK slurry due to failed gasket between pipes. Spill cleaned-up
and De Beers initiated re-torqueing of all fasteners as part of preventative maintenance
plan.
Fresh Air Raise – De Beers poured concrete containment berms around perimeter. Berms
appear to adequately contain seepage from buildings.
Light Vehicle Refuelling Module – Concrete containment berm added to mitigate possible
spills.
Water Licence Inspection (MV2011L2-0004)

October 21, 2015

November 18-19, 2015
-there were no concerns listed in the inspection report
Water Licence Inspection (MV2011L2-0004)
December 9-10, 2015

-there were no concerns listed in the inspection report
-as a result of the transition of the Snap Lake Mine from Production to Care and
Maintenance, the Inspector has decided to increase the frequency of inspections at the
Snap Lake Mine to once every 2 weeks in order to ensure conformance to the Care and
Maintenance Plan and to ensure environmental commitments are being maintained.

5.1 AEMP ACTION LEVEL RESPONSES TRIGGERED IN 2015
There were three exceedances of the Aquatic Effects Monitoring Plan in 2015 which triggered
action level responses:
1

Cesium, Thallium and Strontium exceedance of the low action threshold,

2

Low action level for toxicity.
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Low action level for nutrient enrichment

Descriptions of actions taken have been included below:
Exceedance of AEMP Action Levels for Cesium, Thallium and Strontium
In 2013 the concentrations of metals in large-bodied fish in Snap Lake were assessed as part
of the De Beers Canada Ltd. (De Beers) Snap Lake Mine (Mine)’s Aquatic Effect Monitoring
Program (AEMP). Concentrations of two rare metals, cesium and thallium, which are very low
in Snap Lake surface waters and are not increasing in sediment, were found to be increasing
in fish tissues. As a result, De Beers developed a Response Plan to determine what these
results mean and whether management actions are required, which was submitted in June
2015 (De Beers, 2015b). The monitoring detailed in the plan was completed in the summer
of 2015 and reported in the 2015 AEMP annual report. The Response Plan was approved by
the MVLWB on March 31, 2016 (MVLWB, 2016).
An AEMP Response Plan was submitted to the MVLWB in December 2013 in response to a
strontium Low Action Level that was triggered in water. This response plan is deferred for the
Care and Maintenance Period. As such, no further action on this Low Action Level trigger is
being considered until such time as the Strontium Response Plan review is re-initiated.
Exceedance of AEMP Action Level for Nutrient Enrichment for Benthic Invertebrate Community
Density
A memorandum was sent to the Board on February 25, 2016 as notification that a Low Action
Level for benthos nutrient enrichment was triggered under the Response Framework of the
approved 2013 AEMP Design Plan (De Beers, 2014d) during the 2015 Snap Lake AEMP field
program. In follow up, a letter was provided to the Board on April 20, 2016 as fulfillment of a
Response Plan submission, and was approved on July 21, 2016.
Further investigation through the Response Framework will not be completed, as the Mine is
currently in Care and Maintenance. This results in a reduced volume of effluent discharge and
reduced constituents such as total dissolved solids and nitrates from explosives in the effluent.
If changes to the benthic invertebrate community are due to nutrient enrichment, this
condition will likely reverse itself while the Mine is under Care and Maintenance
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- 84 Ceriodaphnia dubia AEMP Action Threshold Exceedance
The Low Action Level for Toxicity in Snap Lake for Ceriodaphnia dubia was exceeded in 2015
as per the Aquatic Effects Monitoring Program (AEMP) Response Framework. A response plan
was submitted to the Mackenzie Valley Land and Water Board on April 30, 2015. Information
requests were circulated in June and a revision to the AEMP response framework was
submitted in December but pulled from review when the Mine entered Care and Maintenance.
A proposed revision to the Low Action Level for toxicological impairment was presented in the
2015 AEMP Annual Report and AEMP Design Plan Update for Care and Maintenance (De
Beers, 2016b). On September 8, 2016, the Board approved the 2013 AEMP Design Plan –
Update for Care and Maintenance, as submitted July 27, 2016, including the Low Action Level
for Toxicological Impairment – Technical Memorandum submitted on July 25, 2016. The
revised Low Action Levels in the updated AEMP are meant to prevent reoccurring exceedances
unrelated to adverse environmental effects in Snap Lake.
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5.2 SNP EXCEEDANCE OF THE MAXIMUM GRAB CONCENTRATIONTOTAL SUSPENDED SOLIDS
During 2015, there was a single instance where the Total Suspended Solids (TSS) maximum
grab concentration was exceeded during the calendar year. On that occasion, this resulted in
De Beers notifying the GNWT Inspector.
August 2015 Notification of Exceedance of TSS Maximum Grab Concentration
In August De Beers notified the Inspector and the MVLWB that on July 29, 2015 one
exceedance for TSS occurred and is highlighted in the below table.
Table 5-2

TSS Concentration in Effluent SNP02-17B
Date

Grab (mg/L)

Average Monthly

05-Jul-15

3.5

1.8

11-Jul-15

3.9

2.2

17-Jul-15

<3.0

2.2

23-Jul-15

<3.0

2.2

29-Jul-15

16.3

4.7

For the notification, it is important to note that the average monthly (6-day rolling average)
value was below the 7 mg/L criterion at 4.7 mg/L. De Beers attributed the exceedances to be
anamolous, and possibly due to cross contamination during sampling, as the TSS result does
not correlate with concurrent turbidity at the Water Treatment Plant. The TSS for the next legal
sampling event reported 3.3 mg/L. De Beers concludes that the release was not deleterious
to aquatic life, as indicated by the CCME protection of aquatic life guidelines. The subsequent
legal sampling event demonstrates that the water treatment plant is operating in compliance
with the water licence MV2011L2-0004.

5.3 WATER LICENCE EXCEEDANCES AT SNP 02-16I
SNP 02-16i represents sewage effluent from the Sewage Treatment Plant, prior to mixing with
the Water Treatment Plant effluent. Historically, this was a compliance point location with
licence criteria established in Part F of MV2011L2-0004. In 2015, this was amended to be a
monitoring station and not a compliance point henceforth data will be provided in monthly
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is now measured at the end-of-pipe SNP 02-17b prior to discharge into Snap Lake.
In 2014 and 2015, De Beers was in the process of commissioning a new Sewage Treatment
Plant. Difficulties in commissioning resulted in several exceedances of the Water Licence for
Biological Oxygen Demand and Fecal Coliforms. These exceedances were operational
exceedance but due to mixing with the Water Treatment Plant Effluent at SNP 02-17b there
was no risk to the Environment. At the time of sampling on August 6, 2015, the plant was not
decanting to the environment due to an air lock in the system and was in bypass mode.
Unfortunately, the sampler was unaware of this condition, and took a non-representative
sample. De Beers notes that all water from SNP 02-16i discharges to the Water Management
Pond, a collection point for all un-treated water at the Snap Lake Mine. Water from the Water
Management Pond is then sent to the main Water Treatment Plant prior to discharge to the
environment at SNP 02-17b. There was no risk to the receiving environment during this period.
The exceedances in 2015 are tabulated below:
Table 5-4: Exceedances at SNP02-16i Sewage Treatment Plant
Date

Parameter Exceeded

20 July, 2015
6- August, 2015

Fecal Coliforms
Fecal Coliforms
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6.0

SUMMARY OF ACTIVITIES AT SNAP LAKE

6.1 2015 CONSTRUCTION ACTIVITIES
Construction activities undertaken in 2015 included West Cell and construction activities related to
expansion of the North Pile.
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7.0

SUMMARY OF MITIGATIVE MEASURES

A summary of updates or changes to the process or facilities required for the management of water
and wastewater include the following:


An additional pump and tank was added to the dirty water system, in the 5180 pump chamber.



Two additional pipes were added to the conveyor portal.



Construction of the West Cell expansion of the PK disposal was initiated. Note that this project
was on track for completion in March 2016, however all project development work was
stopped December 4, 2015. Part of the West Cell expansion was the extension of the PS5
perimeter water containment sump. Although the main work on this sump was not completed
prior to the C&M decision, work is proceeding 2016 with respect to this.



Construction of the East Cell and a new West Cell Phase I was halted on December 4, 2016
due to Care and Maintenance.



Inline chloride meters were installed and continue to be monitored.



Yearly updating and communicating the operating manual for the Water Treatment Plant.



Continual checks on all sumps, ditches, and pipelines.



Generator 6 was installed and commissioned. The purpose of generator 6 to add additional
capacity for the life of mine underground pumping requirements.



Life of mine pumping configuration was designed and issued. Initial work on the piping
configuration deep into the mine was started, although stopped December 4, 2015.

As a result of the chloride exceedances in 2014, through the TDS mitigation study the following actions
were taken:


A reverse osmosis (RO) plant was procured, and delivered to site. The associated engineering
and process design for the first and subsequent phases of the plant was completed. Due to
the fact that the mine has been put on extended C&M, and the fact that the TDS concentrations
will not be increasing (no footwall extension taking place), the decision has been made to not
install and operate that plant. Should the situation change then the decision will be revisited.
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8.0

SUMMARY OF PUBLIC CONCERNS

In 2015, amendments to the water licence effluent water quality criteria to fit operational model
predictions while still protecting the aquatic environment and ensuring that the water is safe to drink
and fish safe to eat were approved in September. A summary of engagement and public concerns from
2015 and 2016 will be provided in the upcoming 2016 Water Licence Annual Report.
On December 4, 2015, De Beers announced that it would be suspending operations at Snap Lake
Mine, and that the mine would be placed under temporary closure termed “care and maintenance”.
The length of temporary closure was expected to be 3 years or more, dependent on market conditions.
As part of the on-going evaluation, De Beers has optimized the plan for the “extended care and
maintenance” of Snap Lake Mine which will include flooding of the underground workings to reduce
the risk to the environment and improve the annual operating costs preserving the asset for the future.
The scope of activities undertaken during De Beers’ suspension phase, the requested flooded
underground during extended care and maintenance, as well as the ongoing activities will maintain
compliance with De Beers’ water license MV2011L2-0004 and land use permits MV2010D0053 and
MV2014D0010.
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9.0

SUMMARY OF NEW TECHNOLOGIES INVESTIGATED

New technologies being researched:
1. There was a need to investigate improvements for the new sewage treatment plant since there
were continual issues with filter media.
2. TDS mitigation measures, including reverse osmosis were being investigated in 2015.
The investigation of these and any additional technologies has been deferred during the extended care
and mainatenance phase of the Snap Lake Mine and will not continue in 2016.
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Appendix A: Photographs
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Aerial Photo 1: 2011 North Pile

Aerial Photo 2: 2012 North Pile

Aerial Photo 3: 2013 North Pile

Aerial Photo 4: 2015 North Pile
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