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Executive Summary
De Beers Canada Inc. (the Proponent) has applied for a Type A Water Licence renewal (MV2019L20004) and Land Use Permit (MV2017D0032) for the Snap Lake Diamond Mine (the Project). This
application is to support the closure and post-closure phases of the Snap Lake Mine. Closure activities
include the demolition of all structures, the closing of the processed kimberlite containment facility (the
North Pile), the removal of the Influent Storage pond and the scarification of all roadways and gravel
pads. The application also included post closure monitoring plans. ECCC has reviewed the Project plans,
focusing on water management on the North Pile, and its subsequent discharge into Snap Lake.
Environment and Climate Change Canada (ECCC) has participated in the Type A Water Licence and
Land Use Permit process, providing specialist advice based on areas within our mandate, specifically the
pollution prevention provisions of the Fisheries Act (FA). ECCC is submitting this Final Intervention to the
Mackenzie Valley Land and Water Board (MVLWB) for consideration.
ECCC’s Final Intervention addresses the technical review comments (submitted May 17, 2019) and
associated responses provided by the Proponent (June 3, 2019). Additional information was provided at
Technical sessions on July 16-18, 2019 and a technical workshop on September 19, 2019.
ECCC has one technical comment that is considered unresolved.
The Final Intervention makes
recommendations regarding the Aquatic Effects Monitoring Plan (AEMP) including a tiered approach to
decreasing monitoring levels, as well as additional criteria to determine appropriate definitions for
‘decreasing’.
ECCC is providing technical comments and recommendations pertaining to the following topics.


The Aquatic Effects Monitoring Plan (AEMP), including a tiered approach to decreasing
contaminant levels as well as additional criteria to determine appropriate definitions for
decreasing.



The Effluent Quality Criteria (EQC) that will be used during the closure/post closure periods.



The proposed Nitrate EQC
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List of Abbreviations
AEMP

Aquatics Effects Monitoring Plan

CEPA

Canadian Environmental Protection Act

ECCC

Environment and Climate Change Canada

EQC

Effluent Quality Criteria

FA

Fisheries Act

ISP

Influent Storage Pond

IR

Information Request

LUP

Land Use Permit

MAC

Maximum Average Concentration

MBCA

Migratory Birds Convention Act

MVLWB

Mackenzie Valley Land and Water Board

PAG

Potentially Acid Generating

RO

Reverse Osmosis

SARA

Species at Risk Act

SNP

Surveillance Network Program

TDS

Total Dissolved Solids

TSS

Total Suspended Solids

WL

Water Licence

WMP

Water Management Pond

WTP

Wastewater Treatment Plant
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1.0 Introduction
De Beers Canada Inc. (the Proponent) has applied for a Type A Water Licence Renewal (MV2019L20004) and Land Use Permit (MV2017D0032) for the Snap Lake Diamond Mine (the Project). This
application is to support the closure and post-closure phases of the Snap Lake Mine.
The Project is an underground diamond mine located 220 km northeast of Yellowknife. The mine
operated from 2008 to 2015, at which time the mine entered a temporary closure phase called Care and
Maintenance. The Proponent has since announced its plan to move the mine into the final closure
phase. This application focuses on final closure objectives, as well as post closure monitoring and
management. Closure activities include the demolition of all structures, the closure of the processed
kimberlite containment facility (the North Pile), the removal of the Influent Storage pond and the
scarification of all roadways and gravel pads. The application also included post closure monitoring plans.
ECCC has reviewed the Project plans with focus on water management on the North Pile and subsequent
discharge into Snap Lake.
Environment and Climate Change Canada (ECCC) has participated in all phases of the Type A Water
Licence (WL) and Land Use Permit (LUP) process for the Project thus far and is continuing its
participation by way of this Final Intervention to the Mackenzie Valley Land and Water Board (MVLWB).
This Final Intervention provides ECCC’s expert advice and identifies outstanding issues and
recommendations for consideration by MVLWB. More specifically, ECCC’s Final Intervention addresses
the technical review comments (submitted May 17, 2019) and associated responses provided by the
Proponent (June 3, 2019). Following first technical session (July 16-18), and subsequent IR’s (August
21, 2019) significant changes, notably the removal of the treatment wetlands, were made to the proposed
project leading to a second technical meeting (September 19, 2019). This Intervention also addresses
issues discussed at the second technical meeting.
A summary of ECCC’s mandate and legislation is provided in Section 2.0. ECCC’s technical comments
and recommendations are provided in Section 3.0. The following summarizes the technical comments
provided in this Final Intervention:


The Aquatic Effects Monitoring Plan (AEMP), including a tiered approach to decreasing
contaminant levels as well as additional criteria to determine appropriate definitions for
decreasing.



The Effluent Quality Criteria (EQC) that will be used during the closure/post closure periods.



The proposed Nitrate EQC within Snap Lake

6

Snap Lake Diamond Mine Type A WL Renewal and LUP Application
Environment and Climate Change Canada
Final Intervention to the Mackenzie Valley Land and Water Board

2.0 Environment and Climate Change Canada’s Mandate, Roles,
and Responsibilities
The mandate of ECCC is determined by the statutes and regulations under the responsibility of the
Minister of Environment and Climate Change. ECCC’s mandate covers matters such as the preservation
and enhancement of the quality of the natural environment (including water, air and soil quality, and the
coordination of the relevant policies and programs of the Government of Canada), renewable resources
(including migratory birds and other non-domestic flora and fauna), meteorology, and the enforcement of
rules and regulations. In delivering its mandate, ECCC’s specialist advice is provided in the context of
the Canadian Environmental Protection Act (CEPA), the pollution prevention provisions of the Fisheries
Act (FA), the Species at Risk Act (SARA), and the Migratory Birds Convention Act (MBCA).
ECCC administers the pollution prevention provisions of the FA, which prohibits the deposit of a
deleterious substance into fish-bearing waters. ECCC also participates in the regulation of toxic
chemicals and the development and implementation of environmental quality guidelines pursuant to
CEPA.
ECCC is responsible for protecting and conserving migratory bird populations and individuals under the
MBCA. ECCC also administers SARA in cooperation with Fisheries and Oceans Canada and the Parks
Canada Agency to prevent wildlife species from becoming extirpated or extinct, to provide for the recovery
of wildlife species that are extirpated, endangered or threatened as a result of human activity, and to
manage species of special concern to prevent them from becoming threatened, endangered or
extirpated.
Additional information on ECCC’s mandate can be found at: https://www.canada.ca/en/environmentclimate-change/corporate/acts-regulations/acts-administered.html.
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3.0 Environment and Climate Change Canada’s Technical Review
Comments
This Final Intervention summarizes the results of ECCC’s technical review and the additional information
provided by the Proponent following the technical comments submission on May 17, 2019. The July 1618, 2019 Technical Sessions and the August 21, 2019 response to IR’s raised several issues, which
necessitated the additional Technical session September 19, 2019. ECCC has included two technical
comments regarding the information provided at the September 19, 2019 Technical session in section
3.3.
The following sections outline the current status of ECCC’s technical comments, identifying those that
have been resolved and those that remain outstanding along with ECCC’s recommendations.

3.1 Technical Comment Status
The following recommendations were made in the Technical Submission to the MVLWB on May 17,
2019.
Reference

Recommendation

Status

ECCC #1. Final Closure
and Reclamation Plan
Section 5.3.2 - North Pile
and Related Water
Management System

Environment and Climate Change Canada (ECCC) recommends
that the Proponent provide:
1). A description of how sediments from the water
management pond (WMP) and the North Pile sumps will be
managed/stored during closure and post-closure activities; and
2). A discussion of how sediments and water from the WMP
will be managed in the transition from WMP to passive
treatment wetland, including any implications that these
sediments may have for development of the wetlands.

Resolved

ECCC #2. Final Closure
and Reclamation Plan
Section 5.3.5 - Summary
of Climate Change
Considerations

ECCC recommends the Proponent provide a discussion on the
ability of the Influent Storage ponds (ISP's) to manage potential
future extreme weather events as an effect of climate change
and the ISP’s design plans' capacity to minimize frequency of
discharges to Snap Lake bypassing the wetlands treatment.

Resolved
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ECCC #3. Appendix L
Water Management
Design Part 1
North Pile Passive
Treatment System
Detailed Design - Section
2.0 - Design Basis
EQC Report - Section 4.0
- Mixing Zone
Delineation
ECCC #4. Appendix L
Water Management
Design Part 1
North Pile Passive
Treatment System
Detailed Design Section 6.1 - Process
Assumptions
ECCC #5. Water
Management Plan
Section 2.0 Water and
Wastewater
Management

ECCC recommends the Proponent provide a discussion on the
rationale behind the selection of a 200 m mixing zone during
the post-closure period.

Resolved

ECCC recommends the Proponent provide a description of any
planned field testing or demonstration scale testing for the
passive treatment wetland.

Resolved

ECCC recommends that the Proponent:
1) Provide a discussion on the specifics of how the
determination of the necessity of the wetlands would be made,
including a detailed description of the series of events and
sampling that would be required to make that decision,
2) Carry out additional years of monitoring to provide certainty
in the discharge concentrations and to determine whether
direct discharge to Snap Lake is possible.
3) Provide a discussion on how migratory birds would be
affected by the nitrate levels in the wetlands, to determine
whether the use of mitigation measures to deter birds would
be necessary.

Resolved

ECCC #6. Aquatic Effects
Monitoring Program
Design Plan for Closure
and Post-Closure Table
5.1-1: Summary of the
AEMP Design Plan for
Closure and Post-closure

ECCC recommends that the Proponent provide a description of
the analysis that will be completed to assess for stabilization
and decreasing water quality trends in the receiving
environment.

Not Resolved

ECCC also recommends that reductions in the frequency of
aquatic monitoring be tiered based on results, with sampling
continuing over a longer period at a low frequency rather than
complete discontinuation after 3 years of stability or
decreasing water quality trends.
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ECCC #7. Site water
Quality Model Report
General
Hydrodynamic and
Water Quality Model
Report
General
ECCC #8. Site Water
Quality Model Report
Figure 4-8 and Figure 4-9

ECCC recommends the Proponent provide a description of
proposed future water quality model updates.

Resolved

ECCC recommends the Proponent provide a discussion of the
water quality model inputs that contribute to the decrease in
open water sump concentrations of sulphate, nitrate, total
nickel and total zinc in post-closure as compared to closure.

Resolved

ECCC #9. Air Quality
Final Closure and
Reclamation Plan Table
5.1 to 5.7

ECCC recommends that the Proponent:
1) Provide the most recent version of the Air Quality and
Emissions Monitoring and Management Plan. This plan should
include details of post-closure monitoring activities, including
the location of monitoring sites, monitoring parameters, and
duration of monitoring activities for each location.
2) Provide details regarding the air quality monitoring
objectives that will be used to guide adaptive management of
dust sources post-closure, including any thresholds applied.
3) Provide details on the mitigation measures that will be
implemented should dustfall and other monitoring results
indicate dust levels are above established thresholds.

Resolved

ECCC #10. Final Closure
and Reclamation Plan
APPENDIX K
GEOCHEMISTRY Section:
2.2 Geochemical
Characterization; 3.3
Metavolcanic Rock

ECCC recommends that rock material classified as Potentially
Acid Generating (PAG) not be used for construction

Resolved

ECCC #11. Final Closure
and Reclamation Plan
APPENDIX K
GEOCHEMISTRY Section
5.0 North Pile Chemical
Stability

ECCC recommends that metavolcanic rock material classified as
PAG rock not be used for construction. If any PAG
metavolcanic rock has been used in any areas for construction,
ECCC recommends that a monitoring and adaptive
management plan be developed to ensure that if acid
generation does occur, mitigation measures are implemented
to ensure the leachate and runoff do not enter into waters
frequented by fish.

Resolved
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ECCC #12. Final Closure
and Reclamation Plan
APPENDIX K
GEOCHEMISTRY Section
6.0 closure
Recommendation –
Chemical Stability

ECCC recommends that the Proponent demonstrate that the
proposed cover thickness is adequate to isolate the PAG rocks
during the thaw months especially where the active layer is
thicker than the proposed cover thickness.

Resolved

3.2 Outstanding Technical Comment
3.2.1 ECCC-FC1 - Post-Closure Aquatic Effect Monitoring Program (AEMP) –
Sampling Frequency
Reference(s):



ECCC IR#6
Aquatic Effects Monitoring Program Design Plan (AEMP) for Closure and Post-Closure

ECCC’s Comment:
During the initial review of the WL application, ECCC IR #6 identified potential deficiencies with the
proposed AEMP design for post-closure. Specifically, ECCC had recommended that the Proponent
provide a description of the analysis that is proposed to assess stabilizing and decreasing water quality
trends in the receiving environment. In addition, ECCC had recommended that any reduction in the
aquatic monitoring frequency be tiered based on results, with sampling continuing at a lesser frequency,
rather than complete discontinuation after 3 years. In response, the Proponent referred to their existing
AEMP analyses for establishment of trends and stated that,
“the schedule for monitoring has been adjusted to reflect measured data, future closure
activities, and predicted future changes. The AEMP re-evaluation demonstrates that effluent
loads to Snap Lake have decreased and that measured concentrations in Snap Lake have been
less than predicted. With the implementation of closure activities, loads to Snap Lake will be
lower in closure and post-closure as compared to operations and extended care and
maintenance. The proposed length of time for monitoring is commensurate with potential
residual effects.” – Response to ECCC 6 and GNWT-ENR 165
While extended care and maintenance activities may result in decreased loadings as compared to
operations and there is the potential for lower discharge concentrations parameters, given the new
proposal of discharge without treatment and a limited list of regulated parameters, the stability of
discharges in the short and long term are uncertain. ECCC reiterates that the preferred approach for
post-closure monitoring is a step-wise approach based on results, where sampling efforts can be reduced
over time once stabilization has been demonstrated. However, complete discontinuation following three
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years of sampling post-closure may not adequately capture any changes that may occur given that all
site water is proposed to be collected and discharged passively without control or passive treatment.
The AEMP may need to be amended depending on the final approved configuration based on recent
changes to the proposed final closure plan and final water licence. This includes uncertainty arising
from the presence/absence of a wetland, presence/absence of Reverse Osmosis (RO) unit and
Wastewater Treatment Plant (WTP), as well as the list and limits for EQC in the final licence.
ECCC Recommendation(s):
ECCC recommends that the Proponent:



Provide criteria for establishment of “stable” or “decreasing” such that the Proponent can
demonstrate that a reduction in sampling frequency is warranted.
Consider reducing water quality monitoring frequency based on results using a tiered approach,
with sampling continuing over a longer period of time at a lesser frequency once “stable” or
“decreasing” water quality trends have been established, rather than a complete discontinuation
after establishment of a 3 year trend.

ECCC further recommends that the MVLWB not consider the AEMP for approval as part of the water
licence process and instead undertake a separate review for approval based on the final approved
closure configuration.

3.3 Additional Technical Comments
3.3.1 ECCC FC2 - Effluent Quality Criteria (EQC) During Closure
References:



Snap Lake Mine Effluent Quality Criteria Report for Closure and Post-closure – Version 2
De Beers Responses to MVLWB Outstanding Information – Information Request #1

ECCC’s Comment:
In Version 2 of the EQC Report, the Proponent proposed a number of changes compared to the original
submission application, notably significantly reducing the proposed number of regulated parameters
during the closure phase. Version 1.0 of the EQC Report retained all operational EQC through the closure
phase, and only further reduced the list of EQC during the post-closure phase. However, Version 2 of the
EQC Report has proposed to only regulate nitrate, Total Suspended Solids (TSS), faecal coliforms, and
pH during the closure phase. This is a change from the originally-submitted EQC report, which proposed
retaining the existing EQC during the closure period, i.e. Total Dissolved Solids (TDS), TSS, ammonia,
nitrite, nitrate, total phosphorus, aluminum, arsenic, chromium, copper, lead, nickel, zinc, petroleum
hydrocarbons, and faecal coliforms. ECCC notes that the reduction to only a small subset of EQC may
be premature given that existing conditions on site require treatment to meet EQC.
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The Proponent has stated that the existing EQC are no longer needed, based on a less conservative
approach. Version 2 evaluated the effects of 95th percentile effluent discharge concentrations, which
resulted in receiving water quality concentrations below AEMP benchmarks 200m from the point of
discharge and predictions of no acute toxicity at end of pipe. However, when the 95 th percentile
concentrations are compared to the EQC limits in the current water licence, these predicted effluent
concentrations exceed existing EQC for aluminum, copper, nickel, and zinc. In addition, the Proponent
stated during the second technical meeting that TDS concentrations without treatment via the RO plant
are anticipated to be 1100 mg/L, which would also exceed existing TDS EQC. ECCC recognizes that
the predicted closure effluent concentrations are 95th percentile concentrations; however, given the
potential for exceedances of the existing EQC for several parameters it may be warranted to retain EQC
during the closure phase. Retention of EQC would address potential uncertainty as the mine proceeds
through closure; while monitoring validates that water quality is behaving according to predictions.
In addition to parameters where the 95th percentile is projected to exceed existing EQC based on the
modelling, there is the potential for increases in additional parameters that were neither anticipated nor
included in the modelling approach. Activities undertaken during the closure phase including blasting,
construction, and demolition may introduce additional contaminants into the water management system,
therefore altering expected effluent quality. Specifically, the potential for increased TSS, nitrate, and
ammonia associated with blasting of borrow sources for the North Pile cover. As De Beers noted in
response to MVLWB Outstanding Information IR-1:
”Short term variabilities in water quality concentrations that may occur as a results of
construction and demolition activities have not been accounted for in the site model in
Version 1 or Version 2 of the EQC Report.”
The Proponent goes on to state that short-term variabilities in water quality are anticipated to be minor
and that any discharge would meet the proposed EQC. However, given that the proposed list of EQC is
so minimal, there is uncertainty on whether poor quality water containing unregulated parameters would
be identified by monitoring prior to discharge.
Overall, having a separate set of EQC to be applied during the closure phase allows for demonstration
that water quality on site has stabilized, that there is confidence that water treatment is no longer required,
and that direct discharge without treatment during closure would not results in effects. The monitoring of
a more fulsome suite of regulated parameters also provides support to demonstrate that the site is
capable of transitioning to post-closure when EQC are consistently being met without treatment.
ECCC’s Recommendation(s):
ECCC recommends that the Proponent:
 Maintain two separate lists of regulated parameters associated with the closure and the postclosure phase to increase certainty in effluent concentrations during the closure phase prior to
the transition to post-closure;
 Include all parameters under the existing licence on the EQC list for the closure phase.
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3.3.2 ECCC FC3 - Nitrate Effluent Quality Criteria
References:



Snap Lake Mine Effluent Quality Criteria Report for Closure and Post-closure – Versions 1 & 2
2018 Annual Report – ARD and Geochemical Characterization – Table 4, Table 7

ECCC’s Comment:
In the Version 1 EQC assessment, the identification of potential maximum average concentrations for
nitrate effluent quality criteria assessed five different constant concentrations of nitrate, ranging from 20
mg-N/L to 50 mg-N/L discharging from Sumps 3 and 5 through a passive treatment wetland (Table 7-9,
version 1). Based on this analysis, a nitrate discharge concentration of 25 mg-N/L was selected as the
Maximum Average Concentration (MAC) EQC, which was the second-lowest concentration scenario
tested. Supporting rationale stated that, “a constant concentration of 25 mg/L could be discharged from
Sump 3 and Sump 5 while maintaining nitrate concentrations at the edge of the mixing zone below the
AEMP benchmark minus 25%.”
However, in the Version 2 EQC assessment provided on August 21, 2019, the Proponent removed the
treatment wetland from the closure plan and used a different range of constant nitrate concentrations in
their analysis of potential EQC, ranging from 45 mg-N/L to 65 mg-N/L. In addition, instead of comparing
concentrations at the edge of the mixing zone to the AEMP benchmark minus 25% (as in version 1), a
comparison is made to 100% of the AEMP benchmark, which therefore was a less conservative
assessment. From this assessment, a nitrate concentration of 60 mg-N/L was selected as the MAC EQC
in order to maintain nitrate concentration at the edge of the proposed 200 m mixing zone below
benchmarks. The approach taken by the Proponent is to meet benchmark concentrations at the edge of
mixing zone by calculating the maximum concentration that could be discharged, rather than assessing
what is reasonably achievable. Although the Proponent has indicated, based on their predictions that
discharge at 60 mg-N/L nitrate meets the water quality benchmarks (up to 10 mg/L) at the edge of a
200m mixing zone, this still represents a significant increase from baseline nitrate concentrations of 0.025
mg/L.
Based on the Proponent’s analysis, the 95th percentile predicted discharge concentrations for nitrate
during closure and post-closure are 75 mg/L (Water Management Pond), 60 mg/L (Sump 3), and 53 mg/L
(Sump 5). These 95th percentile concentrations represent conservative estimates of worst-case effluent
nitrate concentrations. Given that the primary source of nitrate is from the North Pile runoff, and that there
is a finite amount of nitrate present in the North Pile, concentrations of nitrate are expected to decrease
every year as nitrate is flushed from the facility. Existing monitoring data from the 2018 Annual Report
provides support that concentrations are, in general, lower than the concentrations presented in the
Version 2 EQC report. In 2018, concentrations of nitrate in the water management pond (SNP 02-14),
prior to treatment, ranged from 14.0 mg/L to 75.2 mg/L with an average concentration of 30.7 mg/L (14
sampling events). North Pile runoff quality (proxy for Sump 3 and 5) is evaluated by SNP 02-02 and
14

Snap Lake Diamond Mine Type A WL Renewal and LUP Application
Environment and Climate Change Canada
Final Intervention to the Mackenzie Valley Land and Water Board

nitrate concentrations at this sampling station in 2018 ranged from 3.14 mg/L to 50.8 mg/L with an
average of 34.2 mg/L (9 sampling events).
The Proponent currently possesses best available technology for treatment of nitrate in their Reverse
Osmosis unit and water treatment system. This system could be operated, at least in the short term, to
achieve significantly lower nitrate concentrations. Subsection 36(3) of the federal Fisheries Act,
administered by ECCC prohibits the discharge of deleterious substances to waters frequented by fish, or
to a place where those substances might enter such waters. The Proponent must ensure that, at all times
during the Project, they are in compliance with the Fisheries Act.
ECCC’s Recommendation(s):
ECCC recommends the Proponent consider treatment options for Nitrate during closure as necessary to
comply with the pollution preventions provisions of the Fisheries Act.
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