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1. Purpose
The purpose of this Report is to present to the Mackenzie Valley Land and Water Board (MVLWB/the
Board):
a)

An Aquatic Effects Monitoring Program (AEMP) Design Plan Version 1.1 (V 1.1) submitted by De
Beers Canada Inc. (De Beers) to fulfill Part G, Condition 2 of Water Licence (Licence) MV2019L20004; and
b) A 2012-2020 Aquatic Effects Re-evaluation Report submitted by De Beers to fulfill Part G,
Condition 3 of Licence MV2019L2-0004.
2. Background
•

•
•
•
•
•
•
•

May 21, 2020 – Issuance of Licence MV2019L2-0004, AEMP Design Plan V 0 and 2012-2017
Aquatic Effects Re-evaluation Report, and Final Closure and Reclamation Plan (FCRP) V 0 not
approved by the Board;
October 30, 2020 – AEMP Design Plan V 1 and revised 2012-2017 Aquatic Effects Re-evaluation
Report received;
January 14, 2021 – AEMP Design Plan V 1 and revised 2012-2017 Aquatic Effects Re-evaluation
Report review concluded and Parties requested AEMP Workshop;
February 2, 2021 – AEMP Design Plan - 2021 Care and Maintenance received;
February 23, 2021 – AEMP Design Plan - 2021 Care and Maintenance review concluded;
March 5, 2021 – FCRP V 1.1 received;
March 16, 2021 – Board approved AEMP Design Plan - 2021 Care and Maintenance;
May 25, 2021 – De Beers announced AEMP Workshop dates;
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•
•
•
•
•
•
•
•

July 8, 2021 – AEMP Design Plan V 1.1 and 2012-2020 Aquatic Effects Re-evaluation Report
received;
July 9, 2021 – AEMP Design Plan V 1.1 and 2012-2020 Aquatic Effects Re-evaluation Report review
commenced;
July 21, 2021 – July 22, 2021 – AEMP Workshop hosted by De Beers;
September 2, 2021 – Comments and recommendations due and received;
September 20, 2021 – Responses due and received;
October 12, 2021 – FRCP V 1.1 interim approved by the Board;
November 10, 2021 – AEMP Design Plan V 1.1 and 2012-2020 Aquatic Effects Re-evaluation
Report presented to the Board for decision, and
July 13, 2035 – Expiration of Licence MV2019L2-0004.

3. Discussion
Project and Submission History
On February 2, 2001, De Beers submitted applications to support the development of a 3,000 tonne per
day underground diamond mine at Snap Lake, NT with an operating life of 22 years. Snap Lake Mine is
located approximately 220 km northeast of Yellowknife, NT and 80 km northwest of the Gahcho Kué mine.
It is accessed by the Tibbit-Contwoyto Winter Road and an access road during the winter season, and by
aircraft year round (Map 1).
Following the approval of the Report of Environmental Assessment (EA01-004) from the Minister of Indian
and Northern Affairs Canada (INAC), the Board conducted its regulatory process and submitted a
recommendation for approval of a Water Licence to the Minister of INAC on April 27, 2004 and issued a
land use permit on May 5, 2004. On June 4, 2004, the Board issued Licence MV2001L2-0002 to De Beers
for the Snap Lake Diamond Project. On May 23, 2012, Licence MV2001L2-0002 was renewed to Licence
MV2011L2-0004. On September 16, 2015, the Board approved the Effluent Quality Criteria (EQC)
amendment to Licence MV2011L2-0004 after the Review Board completed Environmental Assessment
EA1314-02 on October 31, 2014.
On December 4, 2015, De Beers announced the mine would be placed in temporary closure, also referred
to as care and maintenance. This temporary closure was originally anticipated to last three years, but on
April 20, 2016, De Beers submitted notification that the site was moving to an Extended Care and
Maintenance phase. Since then, De Beers has been progressively reclaiming and maintaining the site, as
per the approved Interim Closure and Reclamation Plan and associated Extended Care and Maintenance
Plan. Progressive reclamation activities undertaken have included contouring and capping portions of the
North Pile, removal of equipment, temporary closure of the portals to the underground, decommissioning
the process plant, and other site maintenance activities. On September 8, 2016, the Board approved De
Beers’ AEMP Design Plan for Extended Care and Maintenance, which was based on the 2013 AEMP Design
Plan with updates for Care and Maintenance.
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Map 1: Regional Overview of the Snap Lake Mine Location
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In December of 2017, notification was given that De Beers intended to transition the mine from Extended
Care and Maintenance to Closure, and that a Final Closure and Reclamation Plan would be prepared. De
Beers submitted a Water Licence renewal Application on April 1, 2019 to support the Closure and Postclosure phases of the mine. De Beers submitted the AEMP Design Plan for Closure and Post-closure
(Version 0) with the renewal Application (hyperlink). On March 23, 2020, the Board recommended to the
Minister of the Government of the Northwest Territories – Department of Environment and Natural
Resources (GNWT-ENR) that Licence MV2019L2-0004 be approved, and the Minister granted the Licence
on May 21, 2020. The Board did not approve the AEMP Design Plan for Closure and Post-Closure V.0
submitted with the renewal Application and required the submission of a revised AEMP Design Plan for
Closure in accordance with the Licence MV2019L2-0004 Part G, Condition 2 requirements and Board
Directives listed in the issuance letter (hyperlink). On October 30, 2020, De Beers submitted the AEMP
Design Plan for Closure V.1, which included a revision to the scope of this plan to apply to the Closure
phase only (hyperlink). An updated version was submitted on October 30, 2021 to correct administrative
errors in the previous version (hyperlink). The revised AEMP Design Plan for Closure V.1 was distributed
for review on November 2, 2020. In response to reviewer comments, De Beers proposed hosting an AEMP
Workshop in June or July of 2021 to discuss reviewers’ comments and concerns.
Until an AEMP Design Plan for Closure is approved, De Beers is required to continue monitoring under the
existing AEMP Design Plan that was approved for the Extended Care and Maintenance of Snap Lake Mine.
On February 2, 2021, De Beers submitted proposed changes to the approved AEMP Design Plan for
Extended Care and Maintenance of Snap Lake mine (hyperlink). Since De Beers proposed to host a
workshop to discuss the AEMP Design Plan for Closure V.1, De Beers was anticipating that V.1 of the AEMP
Design Plan would not be considered by the Board in time for the 2021 field program. Therefore, De Beers
proposed changes to the currently approved AEMP Design Plan for Care and Maintenance that De Beers
felt reflected changes in the scale and scope of activities on site. De Beers summarized the proposed
changes to the AEMP Design Plan for Care and Maintenance in the form of a letter and table for ease of
review. On February 23, 2021, the review of the AEMP Design Plan for Care and Maintenance concluded.
On March 16, 2021, the Board approved the temporary modifications to the AEMP Design Plan for Care
and Maintenance for the 2021 field program (hyperlink). The Board noted that this approach was a
temporary measure to bridge between the existing AEMP Design Plan and the anticipated update to the
AEMP Design Plan for Closure. The Board made particular mention that should the AEMP Design Plan for
Closure be further delayed, De Beers would need to reapply for approval for modifications to the existing
AEMP Design Plan beyond 2021.
On May 25, 2021, De Beers submitted a letter to the Board proposing AEMP Workshop dates to discuss
the AEMP Design Plan for Closure and indicated that AEMP Design Plan Version 1.1 would be submitted
prior to the workshop (hyperlink). On July 8, 2021, De Beers submitted AEMP Design Plan Version 1.1 and
2012-2020 Aquatic Effects Re-evaluation Report. On July 21, 2021 and July 22, 2021, De Beers hosted an
AEMP Workshop to discuss the AEMP Design Plan Version 1.1 and 2012-2020 Aquatic Effects Reevaluation Report (attached).

MV2019L2-0004 – De Beers Snap Lake – AEMP Design Plan V 1.1

Page 4 of 21

On October 12, 2021, the Board decided to grant De Beers’ FCRP V 1.1 interim approval with the exception
of closure criteria and post-closure monitoring timelines (hyperlink). The Board directed Board staff to
organize a workshop to address the concerns regarding closure criteria and post-closure monitoring, this
includes “If and how action levels identified in response frameworks and conditions, that do not trigger
low action levels in the AEMP, could be incorporated into the FCRP to better present suitable, measurable
closure criteria”.
4. Comments
N/A
5. Public Review
By September 2, 2021, comments and recommendations on the AEMP Design Plan for Closure and PostClosure were received from three Parties and Board staff:
•
•
•

Environment and Climate Change Canada (ECCC)
GNWT-ENR
Snap Lake Environmental Monitoring Agency (SLEMA)

De Beers responded by September 20, 2021. The Review Summary and Attachments (attached) presents
the concerns identified through this review. Board staff reviewed and considered all comments provided
from ECCC, SLEMA and GNWT-ENR reviewers, the sections that follow summarize the main issues raised
during the review.
AEMP Design Plan Version 1.1
Board staff note that the field program (i.e. the components, endpoints, sampling methods, lab analysis,
and Quality Assurance/Quality Control) proposed in De Beers AEMP Design Plan Version 1.1 are all
adequate and very few concerns were raised in relation to those topics during the review. SLEMA had a
few minor comments on the analysis. The sections that follow summarize the main issues raised during
the review.
Revision to Action Levels
At the AEMP Technical Workshop in July 2021, significant discussion from all Parties was focused on the
proposed action levels for all AEMP Components. During review of the AEMP Design Plan Version 1.1,
29 comments1 from Board staff focused on the proposed action levels and the need for clarifications, or
revisions to those action levels. In addition, SLEMA raised several concerns with the proposed closure
criteria which are discussed under Closure Criteria in this Staff Report.
On October 12, 2021, the Board approved De Beers’ FCRP Version 1.1 as an interim submission, with the
exception of closure criteria and post-closure monitoring timelines. The Board directed Board staff to
organize a Closure Technical Workshop to address closure criteria and post-closure monitoring
timelines, which includes closure criteria in the FRCP. This will require discussion around links between
1

MVLWB 9, 10, 12, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 26, 27, 28, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41
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closure criteria in the FCRP and the AEMP Design Plan. Board staff will be discussing with De Beers the
potential dates of the workshop to specifically address discussion on closure criteria and linkages to
AEMP action levels. Based on the number and level of concerns associated with the action levels as
currently submitted, Board staff suggest the Board consider a directive to De Beers to require further
discussion of the AEMP action levels as part of a broadened scope of this closure technical workshop.
Board staff believe that given the linkage between the AEMP and the FCRP, that a focused discussion to
address concerns related to the AEMP action levels will be the most efficient method to resolve the
outstanding issues.
Generally, the outstanding issues with the proposed action levels can be summarized under three broad
categories:
1. Potential issues resulting from requirements for concurrent changes in multiple AEMP
components to trigger an action level;
2. The requirement in some action levels for a spatial component where it does not appear to be
justified (e.g., triggers require failed toxicity tests at multiple stations); and
3. Where action levels require that a link to the mine be demonstrated, there is a need for a more
explicit description of how the change would or would not be considered mine related.
Board staff have included these Broad categories in Table 1 in this staff Report as topics to be discussed
at the upcoming closure technical workshop. If the Board agrees that the AEMP action levels should be
included as a topic in that workshop, then Board staff will develop an agenda for the workshop detailing
the outstanding issues on the FCRP and AEMP based on review comments.
Significance Thresholds
De Beers defines significance thresholds as one or more of the following conditions occurring in Snap Lake:
• inadequate food for fish in Snap Lake;
• fish in Snap Lake unable to survive, grow or reproduce; and
• sustained absence of a fish species.
Although this wording is consistent with previously approved AEMP Design Plans for Operations and for
Extended Care and Maintenance, Board staff are of the opinion that consideration of whether this remains
appropriate for Closure and Post-closure is required. In the second bullet, the term “unable”, as written,
suggests a total lack of survival, growth or reproduction, and it is unclear whether this is appropriate for
the Closure and Post-closure phases or if a significance threshold should be set below this point. Board
staff requested that De Beers qualify “fish in Snap Lake unable to survive, grow or reproduce” (MVLWB
Comment #13). De Beers replied that although the perception of what is an acceptable versus
unacceptable level of change may be different during closure relative to operations, the definition of
“adverse effect” should not change relative to the status of the mine. De Beers stated that an inability of
the fish population in Snap Lake to survive, grow or reproduce remains an appropriate significance
threshold because fish failing to do these things still represents an unacceptable significant adverse effect
to Snap Lake.
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While Board staff agree that a total lack of survival, growth or reproduction would constitute a significance
threshold, lower magnitudes of effect would also represent an unacceptable adverse effect. Board staff
are of the opinion that there is a need to clarify the definition of “unable” remains – i.e., how much change
in survival, growth or reproduction is allowed before a significance threshold is reached? The Board could
direct De Beers to clarify the degree of change in survival, growth or reproduction is allowed before a
significance threshold is reached in the next version AEMP Design Plan (see Table 1).
Zooplankton Normal Range
In the AEMP Design Plan, De Beers states that mean total zooplankton biomass has dropped below the
normal range periodically throughout the time series (i.e., 2008 to 2010, 2012, 2013, 2016 and 2018;
Figure 16.4-2). During the review, Board staff commented that seven years of data outside the normal
range suggests that either a mine effect is present or the normal range that has been calculated did not
capture the full range of variability, and recommended that De Beers discuss zooplankton biomass in more
detail (MVLWB Comment #29). De Beers replied that toxicological impairment was not evident in the
plankton community based on phytoplankton results or changes in the zooplankton community
composition, which suggests that the normal range shown in Figure 16.4-2 may not capture the full range
of variability in the zooplankton community within the month of August. De Beers committed to
reconsidering the August normal range estimated for zooplankton biomass. Board staff note that De Beers
has proposed to decrease the sampling frequency for the water quality and plankton components to once
during the open-water season (late July or early August) and provided supporting information for this
proposed change in the 2012-2020 AEMP Re-evaluation Report. This proposed change has implications
on the normal range used because the current approach includes data from July to September, which
incorporates seasonal as well as interannual variation. If the assessment of change is restricted solely to
assessing late-July through August data, then modification of how the normal range is derived is
reasonable. The Board could include De Beers’ commitment as a Board directive and direct De Beers to
recalculate seasonal normal range for inclusion in the revised AEMP Design Plan Version 1.2 (Table 1).
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Closure Criteria
Closure criteria are an important part of the Closure and Post-Closure AEMP process as they define the
conditions under which AEMP monitoring will be reduced and eventually ended, assuming stable and
appropriate conditions. Closure criteria SW-3 - 2b for water quality included in the AEMP Design Plan
Version 1.1 states that “An ecologically significant increasing trend will be identified for a parameter if its
concentration is increasing at more than one station in Snap Lake...”. During the review, Board staff noted
that it is unclear why more than a single station increasing significantly and trending beyond an AEMP
benchmark is necessary to be deemed ecologically significant. It is also not clear what would deem an
ecologically significant change as being “no longer ecologically significant”. For example, would all
increasing trends need to be reversed or would these trends need to be reversed just enough so that no
more than one station is trending towards a benchmark exceedance? How long would monitoring of a
shifting trend take place before determining the trend is considered stable?
During the review, Board staff requested clarification on how a shift from an ecologically significant to
non-ecologically significant change would be determined and a discussion on the rationale for more than
one site being required to deem a change ecologically significant (MVLWB Comment #43). SLEMA also
noted that they believe that the criteria can be satisfied even if concentrations in Snap Lake are increasing
during the period studied because the condition only requires concentrations to be below AEMP
benchmark values (SLEMA Comment #4). In reply to SLEMA, De Beers stated that consideration of
“chemical stability” is addressed by requiring the absence of ecologically significant increasing trends in
Snap Lake for closure criteria to be met (in addition to concentrations remaining below AEMP
benchmarks).
De Beers replied to the Board staff that if an ecologically significant increasing trend for water quality was
identified, monitoring would continue until such time that:
1. concentrations decreased or the magnitude of slope of the trend from the start of Post-closure
was smaller, such that the AEMP benchmark would not be exceeded in 100 years, or
2. that increasing trends were no longer identified at multiple stations.
In defense of requiring a significant increasing trend at multiple stations, De Beers stated that if only one
station is showing an increasing trend and the remaining 10 stations are not showing increasing trends, it
is more likely that the increase at the single station is an anomalous result or represents a localized
increasing trend that will not affect overall lake water quality. Board staff are of the opinion that the
ecological significance of one station behaving differently from 10 others could be debatable, and that a
marked localized decline in water quality is worthy of investigation (e.g., is unexpected, localized seepage
is responsible for a change); however, in the absence of ongoing monitoring there is no method to assess
the ongoing impact of such a localized disturbance and determine if the system is chemically stable.
Closure criteria are currently being developed under the FRCP and should be revised to account for the
potential need to monitor localized effects of the mine on Snap Lake. The Board could direct De Beers to
consider revising Closure Criteria 2B to remove the spatial component and ensure that investigation and
monitoring of potential localized trends in water quality is possible. Board staff suggest that further
discussion of this item at the upcoming Closure Technical Workshop would be appropriate. Board staff
included this in Table 1 as a workshop topic at the workshop for the Board’s consideration.
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Uncontrolled Runoff
GNWT-ENR noted in their review that non-point sources to Snap Lake would ideally be assessed using
sampling locations situated specifically in areas of potential runoff, which they suggested in comments on
the Licence MV2019L2-0004 Application and noted that they believe De Beers committed to this
suggestion in 2019. GNWT-ENR recommended that De Beers discuss the process for identifying and
characterizing sediment release from uncontrolled runoff as committed to in 2019. De Beers replied that
runoff during execution of closure activities will be controlled in accordance with the approved Erosion
and Sedimentation Plan. In the Board’s April 15, 2020 Reasons for Decision of the Licence MV2019L2-0004
(hyperlink), “The Board has required the submission of an Erosion and Sedimentation Management Plan
for Board approval, and notes that any monitoring can be addressed through the review of that plan.
Revisions to SNP can also be done at that time, if warranted”. To be consistent with the Board’s Reasons
for Decision, Board staff are of the opinion that the issue of uncontrolled runoff should be addressed
through the Erosion and Sedimentation Management Plan and the North Pile Design and Construction
Plan/North Pile Management Plan (currently under review).
Internal Loading to Snap Lake
During the review, ECCC noted that the AEMP Design Plan includes information on an internal loading
stressor for Snap Lake based on the observation of increasing trends above normal ranges for a subset of
sediment quality parameters (i.e., antimony, calcium, mercury, silver, sodium, strontium). De Beers states
in the AEMP Design Plan Version 1.1 that low bottom dissolved oxygen during ice cover (return to baseline
dissolved oxygen conditions) could result in the release of some metals from sediments into the water
column and that will require careful assessment due the limited baseline water quality at the bottom of
Snap Lake. ECCC recommended during the review that De Beers provide additional information on how
the proposed study design for closure is sufficient to identify water quality changes due to the potential
for internal loadings from metals released from sediments (ECCC Comment #2).
De Beers replied that these increases will be identified either visually on temporal plots, through
comparisons to the Snap Lake normal range or statistical trend testing, which are all included in the
assessment of temporal trends. Board staff note that the methods described by De Beers should include
the collection of bottom water quality samples from 1 m off the bottom of the lake at deeper water sites
as is common practice for assessing internal loading. The AEMP Design Plan V 1.1 includes water quality
samples to be collected near the bottom of Snap Lake to assess groundwater from the underground
workings of the Mine, however additional clarification of the utility of these samples in assessing internal
loading should be included in an update AEMP Design Plan (V 1.2). The Board could direct De Beers to
address data analysis plans more specifically for the assessment of internal loading including the use of
planned bottom water quality samples (see Table 1).
2012-2020 AEMP Re-evaluation
AEMP Sampling Schedule Frequency – Plankton and Sediment
Section 5.5 of the 2012-2020 Aquatic Effects Re-evaluation Report describes the proposed changes to the
sampling schedule of the AEMP for Closure and Post-closure. De Beers has proposed to reduce the
frequency of the plankton and sediment monitoring programs from annual to once every three years.
Board staff acknowledged that a proposed schedule was required by the Board, however, it is not clear
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the reduced sampling in Closure is contingent on results from the 2021 field program (MVLWB Comment
#6, 8). During the review, Board staff requested that De Beers to:
•
•

confirm that plankton would remain on an annual frequency; and
clarify that confirmation of the proposed Post-Closure monitoring will be contingent on the AEMP
Re-evaluation Report (MVWLB Comment # 6).

De Beers confirmed in their reply that the schedule provided is contingent on results of the 2021 AEMP
Annual Report for the Closure schedule and 2021 to 2024 AEMP Re-evaluation Report for Post-closure
and that if the Low Action Level continues to be triggered, plankton monitoring will continue annually
until the Low Action Level is no longer triggered.
Board staff requested discussion on the measures, if any, that are proposed to conduct confirmatory
sampling should Low Action Level exceedances of sediment be detected during AEMP sampling (MVLWB
Comment #2). De Beers stated that reaching a Low Action level for sediment quality does not result in
the same level of concern as reaching the Low Action Level for biological responses in plankton, benthic
invertebrate, or fish communities in Snap Lake because the sediment quality Low Action Level is based on
the CCME interim sediment quality guidelines (ISQG), which represents a concentration of a substance
below which an adverse effect on aquatic life is unlikely. De Beers suggested that confirmation occur
during the next scheduled monitoring program as proposed (i.e., in three years), but committed to
examination of sediment quality at the diffuser station data annually to verify that no increasing trends
of potential concern are present, which could trigger additional confirmatory sampling at AEMP stations.
Board staff are of the opinion that De Beers’ response provides sufficient rationale to support the reduced
frequency of sediment and plankton monitoring programs, contingent upon the results from the 2021
AEMP monitoring. Therefore. no change in Action Levels Responses for AEMP sediment component is
necessary.
As shown in Table 1, the Board could direct De Beers to reflect their responses in an updated
AEMP Design Plan (V 1.2) that De Beers must ensure that annual SNP sediment sampling is linked
to AEMP follow-up if:
a) Low Action Level is exceeded at an AEMP station; and
b) an increasing trend is documented in the annual SNP sediment samples.
Board staff noted during their review that based on the information from previous AEMP design plans
that sampling frequency for the sediment component of the AEMP has been every three years since 2013
and requested that De Beers clarify their requested change in sampling frequency of sediments (MVWLB
Comment #7). De Beers stated that the sampling frequency for sediment quality is proposed to be
reduced to once during Closure (i.e., 2024) and once during early Post-closure (i.e., 2027) but is not
anticipated to be monitored past 2027, unless closure criteria have not been met during the first Postclosure biological sampling program. Board staff note that closure criteria are still being finalized at this
time. Closure criteria will need to consider monitoring plans (i.e., location and frequency) as well as if a
decline in sediment quality is observed between 2024 and 2027, whether that component could still be
considered as meeting closure criteria. The Board could direct De Beers to revise the sediment component
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of the AEMP Design Plan Version 1.1 to include a contingency such as “sediment quality is proposed to be
reduced to once during Closure (i.e., 2024) and once during early Post-closure (i.e., 2027) but is not
anticipated to be monitored past 2027, unless closure criteria have not been met during the first Postclosure biological sampling program OR sediment quality has significantly declined between Closure and
early Post Closure”. (see Table 1)
AEMP Sampling Schedule Frequency – Water Quality
In the 2012-2020 Aquatic Effects Re-evaluation Report, De Beers proposed a reduction in frequency of
water quality monitoring during closure and post-closure in the main basin beyond the mixing zone and
in Northeast Lake (see Map 2) to once a year during open-water conditions. During the review, SLEMA
raised several questions regarding the proposed change in sampling frequency:
1. SLEMA recommended that De Beers provide information that helps to assess whether the
proposed reduction in monitoring frequency will not reduce the ability to identify increasing
trends in concentrations or assess Action Levels (SLEMA Comment #5).
2. What percentage of change can the reduced frequency monitoring program detect (i.e., change
in slope of any given water quality parameter over a five-year time)? (SLEMA Comment #6)
SLEMA noted that they did not believe the AEMP Design Plan was able to address the issues discussed
during the FCRP review and, therefore, it requires revision and that the AEMP Design and FCRP should be
subject to joint approval (SLEMA Comment #7). The Board could require further discussion on revisions
to action levels at the upcoming Closure Technical Workshop (see Table 1).
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Map 2: AEMP Study Area showing Northeast Lake
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De Beers replied to the SLEMA comments noting that the proposed reduction in open-water sampling will
not influence De Beers’ ability to assess temporal trends in Snap Lake as late under-ice and late openwater data have been used successfully to assess temporal trends. De Beers stated that there will be no
change in the ability to identify a temporal trend because the data that are proposed to be no longer
collected were not previously used, or proposed to be used, in the temporal trend assessment. Board
staff note that De Beers has not provided any information to assess what percentage change can be
detected in water quality with a reduced sampling frequency.
To address SLEMA’s comments, the Board could direct De Beers to assess the power of the proposed
monitoring program to assess the percent of change that is detectable at a reduced sample frequency.
(see Table 1)
Board staff agree that the FRCP and AEMP Design Plan need to be considered together and coordinated
to ensure that the monitoring in the AEMP is adequate to address the needs of the FRCP closure criteria.
Post-Closure Monitoring of Stability, Trends, and Timelines has been addressed in the FRCP Reasons for
Decision as a part of the review of Version 1.1 (hyperlink). As an outcome of that review:
The Board included a directive to De Beers to update statements on monitoring in the FCRP
to be specific that it will occur until closure criteria have been achieved and conditions are
demonstrably stable.
The Board included a directive to De Beers to revise closure criteria for physical stability,
chemical stability, and/or the sustainability of vegetation to define what stability means
and how it can be demonstrated.
The Board included a directive to De Beers to provide additional rationale for proposed
post-closure monitoring timelines in Section 5.5 of the FCRP. The rationale provided should
include consideration of the time it may take to achieve closure criteria and demonstrate
site stability and trends.
The Board included a directive to De Beers to revise closure criteria for physical stability,
chemical stability, and/or the sustainability of vegetation to directly address trends, not
as a footnote, but directly in all performance-based closure criteria.
The Board included a directive to De Beers to revise closure criteria SW-3 to address trends
as follows:
a. Water quality concentrations in Snap Lake are not trending upwards with a
potential to exceed an AEMP benchmark; and
b. Surface water concentrations are not trending upwards with a potential to exceed
closure criteria.
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The Board included a directive to De Beers to include the trends analysis as recommended
by the GNWT in the next version of the FCRP or propose another approach to analyzing
trends.
The Board included a directive to De Beers to include a commitment in Section 9.2.2 of the
FCRP to provide trend analysis of data in each Performance Assessment Report submitted
to the Board.
Revisions to the proposed closure criteria to address these directives will be subject to review and
can be considered by reviewers against any revisions to the AEMP Design Plan.
Discontinued large-bodied fish program
During the review of the Snap Lake AEMP Design Plan – 2021 Care and Maintenance, GNWT-ENR
recommended that large-bodied fish tissue sampling should not be discontinued as proposed by De Beers
(GNWT-ENR Comment #16). In response, De Beers noted that the Board had previously approved the
suspension of fish community monitoring under the AEMP Design Plan for Extended Care and
Maintenance and noted that the sampling would be re-established if the small-bodied fish survey results
warranted it. The Board approved De Beers’ request to suspend analysis of large-bodied fish tissue
chemistry for the 2021 Care and Maintenance AEMP. However, Board staff note that at that time the
request for modifications for the 2021 Care and Maintenance AEMP that De Beers had proposed a largebodied fish tissue chemistry program for Closure and Post-Closure of Snap Lake Mine.
In Section 6.1 of the 2012-2020 Aquatic Effects Re-evaluation Report, De Beers has now proposed to
discontinue large-bodied fish community and fish health monitoring. Board staff noted that the only
formal trigger for the re-initiating a large-bodied fish survey is through the Toxicological Impairment
action levels for small-bodied fish and that the lack of an additional trigger for a large-bodied fish survey
seems to present a potential weakness in the AEMP that warrants additional discussion (MVLWB
Comment #3).
During the review, Board staff requested that De Beers discuss risk associated with relying exclusively on
the small-bodied fish sampling to determine if a large-bodied fish sampling program is required as well as
any potential drawbacks to including additional triggers for a large-bodied fish program in stressor
indicator components of the AEMP (i.e., water quality, sediment quality and plankton). De Beers
acknowledged that the small-bodied fish action levels are the only explicitly stated trigger in the AEMP
design document but noted that special studies may be initiated as necessary in support of any Moderate
or High Action Level trigger. De Beers noted that any effects observed in fish that are of a magnitude of
change that would trigger a Moderate Action Level should not exist in isolation.
Board staff note that the logic of the response is sound in that one would not expect to see changes in
large fish without some other changes occurring. However, the current Moderate Action Level for Fish
Health requires a combination of a confirmed low action level, a mean health point outside the regional
reference normal range, and consistent effects in at least one other AEMP component. Board staff are of
the opinion that the current AEMP Moderate Action Level trigger is not sufficiently conservative to act as
the exclusive formal trigger for the large-bodied fish sampling program as written. The Board could require
MV2019L2-0004 – De Beers Snap Lake – AEMP Design Plan V 1.1
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De Beers to consider a more conservative moderate action level, which does not link fish health or tissue
chemistry to other AEMP components. The Board could require further discussion on revisions to action
levels at the upcoming Closure Technical Workshop. (see Table 1)
Sediment Sampling Methods
De Beers has proposed to discontinue sediment sampling of the 2-cm depth layer at the SNP Diffuser
station and only collect the top 5-cm layer at the diffuser station.
During the review, Board staff noted that the Aquatic Effects Re-evaluation Report states that “Greater
differences in sediment quality between the two layers were generally associated with differences in
equipment used to sample the two layers.” This is not surprising as a 5 cm sample would be expected to
contain potentially 100’s of years of predevelopment sediment deposition, which would greatly dilute any
potential signal from the Mine. In general, recent AEMP sediment collections at Northern Mines have
targeted a 1 cm section of sediment to minimize this dilution effect to the extent possible while still
collecting sufficient sediment for analysis. During the review, Board staff requested clarification on the
rationale for removing the 2 cm sediment samples in favour of the 5 cm samples (MVLWB Comment #1).
De Beers replied stating that the 5-cm layer maintains consistency between the SNP diffuser sampling
method and the methods used to collect samples at AEMP stations. De Beers acknowledged that the top
2 cm results would be more indicative of recent sediment deposition, but noted that:
1. the unconsolidated nature of the sediment has created logistical issues with sampling the top
2 cm; and
2. the 2 cm and 5 cm results have been similar.
Board staff are of the opinion that sampling a 2 cm layer would be more appropriate for the AEMP, but
acknowledge the limitations stated by De Beers. Therefore, it is reasonable for De Beers to discontinue
sediment sampling in the 2-cm depth layer at the SNP diffuser station.
pH of Effluent
During the review, SLEMA made several recommendations relating to the monitoring of pH in treated
effluent from the mine and its impact on Snap Lake. The 2012-2020 Aquatic Effects Re-evaluation Report
notes that increasing trends from baseline values were observed in pH and alkalinity in all areas of Snap
Lake up to 2017, and states that these increases were likely related to the discharge of treated effluent
with higher pH and alkalinity than Snap Lake. SLEMA noted that elsewhere in the Report that De Beers
states that decreasing concentrations, or lack of continued increasing concentrations, of major ions in
Snap Lake in recent years are the result of lower loading due to the decrease in effluent discharge volumes
and concentrations. SLEMA recommended that De Beers use SNP in-line monitoring data collected during
periods of flow to further assess the pH of effluent in 2017 (SLEMA Comment #2). De Beers replied that
In-line monitoring of pH in the effluent is part of the Surveillance Network Program and the AEMP has not
presented these data to-date in annual AEMP reports. De Beers noted that data shown on the temporal
plots of pH and alkalinity values in effluent discharged to Snap Lake (Figures 3.1A-3 and 3.1A-16 in the
AEMP Re-evaluation Report) are sufficient to confirm the potential connection between the higher pH
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and alkalinity of the treated effluent relative to Snap Lake and the increases in pH and alkalinity in Snap
Lake observed during Operations.
Board staff note that effluent volume discharge peaked in 2017 (Figure 1.3-1), but based on the data in
Figure 3.1A-3, pH in the treated effluent has remained relatively constant over time. This supports the
increase in pH in Snap Lake as a result of higher loading from effluent from 2005-2017 followed by a
reduction post-2017 during care and maintenance when effluent volumes were dramatically reduced but
effluent concentrations were similar. Board staff are of the opinion that further action is not required
based on the evidence presented.
SLEMA also recommended that De Beers assess and discuss the likelihood that an increase in pH in Snap
Lake may be due to groundwater (SLEMA Comment #3), noting that the pH of groundwater in contact
with cemented backfilled materials that would flow to Snap Lake was estimated to be as high as 11.8
(Table 9.2-5, Section 9.2, Developers Submission, EAR). De Beers replied that:
1. Snap Lake pH only increased during Operations when water was not pumped to the underground
(i.e., reducing the potential for water to flow from the underground workings into Snap Lake).
2. Snap Lake pH has not increased since the underground workings were flooded in February 2017,
after which water was pumped from the surface to the underground workings (i.e., increasing the
potential for water to flow from the underground workings into Snap Lake).
3. Vertical profiles of pH in Snap Lake indicate that pH is typically either consistent through the water
column or is lower near the bottom of Snap Lake (e.g., Figures 3E-5 to 3E-6 in the 2020 AEMP
Report (hyperlink) which is inconsistent with higher pH in groundwater causing pH to increase in
Snap Lake.
Board staff are of the opinion that the proponent’s response has adequately addressed the
recommendation made by SLEMA.
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Summary of Draft Board Directives and Other Commitments
Board staff summarized the draft Board directives and the commitments made by De Beers during the
review in Table 1. The Board could include this table in a decision letter to remind De Beers to include this
as a concordance table when the next version of AEMP Design Plan (Version 1.2) is submitted. Board staff
recommend the Board require further discussion of the AEMP action levels as part of a broadened scope
of this closure technical workshop. Given the linkage between the AEMP and the FCRP a focused
discussion to address concerns related to the AEMP action levels will be the most efficient method to
resolve the outstanding issues.
Table 1: Draft Board Directives to De Beers
Item
1.

2.

3.
4.
5.

6.
7.

8.

Commitment
Discuss the following issues on proposed action levels:
1. Potential issues resulting from requirements for concurrent
changes in multiple AEMP components to trigger an action level;
2. The requirement in some action levels for a spatial component
where it does not appear to be justified (e.g., triggers require
failed toxicity tests at multiple stations); and
3. 3. Where action levels require that a link to the mine be
demonstrated, there is a need for a more explicit description of
how the change would or would not be considered mine related.
Reflect that “The reduction in sampling frequency for the plankton
component is contingent on results of the 2021 AEMP Annual Report
for the Closure schedule”.
Clarify the degree of change in survival, growth or reproduction is
allowed before a significance threshold is reached
Reconsider the August normal range estimated for zooplankton
biomass and recalculate seasonal normal range.
Consider revising Closure Criteria 2B to remove the spatial
component and ensure that investigation and monitoring of
potential localized trends in water quality is possible
Discuss the data analysis plans for the assessment of internal loading
including the use of planned bottom water quality samples.
Reflect De Beers’ responses in an updated AEMP Design Plan (V 1.2)
that De Beers must ensure that annual SNP sampling is linked to
AEMP follow up if
a) Low Action Level is exceeded at an AEMP site; and
b) an increasing trend is documented in the annual SNP
samples.
Revise the sediment component to include a contingency such as
“sediment quality is proposed to be reduced to once during Closure
(i.e., 2024) and once during early Post-closure (i.e., 2027) but is not
anticipated to be monitored past 2027, unless closure criteria have
not been met during the first Post-closure biological sampling
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Review Comment Reference
MVLWB # 9, 10, 12, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24,
26, 27, 28, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, and 41

MVLWB #8

MVLWB #13
MVLWB #29
MVLWB #43
SLEMA #4
ECCC #2
MVLWB # 6, 8

MVLWB # 7
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Item

9.

10.

11.

12.

13.

14.

Commitment
program OR sediment quality has significantly declined between
Closure and early Post -Closure”
Provide information to support that assessment of temporal trends
in water quality will not be impacted with a reduced sampling
frequency and assess the power of the proposed monitoring
program to assess the percentage of change that can be detected at
a reduced sample frequency
Request a reduction in screening stations for monitoring
underground water once supporting data during closure and
rationale are provided. This reduction could be discussed further at
the closure workshop.
Consider a more conservative moderate action level for large-bodied
fish, which does not link fish health or tissue chemistry to other
AEMP components
Provide explicit wording for the revised Action Level Trigger, correct
the possibility of missing relevant adaptive management triggers due
to out-of-cycle results between toxicity and fish health, deleted
“Toxicity—Ecological Function Maintained”: “... AND Confirmed
Action Level trigger for fish health” from the Moderate Action Level
definition.
Update text in Section 16.3.3 to indicate “either increases or
decreases relative to the reference lakes” (as it is in reference to the
Low Action Level).
Discuss the proposed the Moderate Action Level for “Fish Safe to
Eat”:

Review Comment Reference

SLEMA # 5, 6, 7

SLEMA #11

ENR # 16
MVLWB # 3
MVLWB # 9

MVWLB # 12

MVLWB # 15

“The Moderate Action Level will be triggered if concentrations in
edible fish tissue are above 75% of a fish consumption guideline and
indicative of a risk to humans from consumption AND there are
effects in Fish Tissue Chemistry” (i.e., the same metal[s] is/are
elevated in small-bodied fish tissue chemistry)”
15.

16.

17.

Discuss the proposed update to the text in the AEMP Design Plan to
be consistent with this footnote and clarify that Action Levels related
to toxicological impairment for water quality are based on average
concentrations calculated separately from each of the mixing zones.
Clarify the interpretation of “programs” for the Water Quality
component as discussed in response to MVLWB Comment #19

MVLWB # 16

Discuss the proposed changes to management response as “The
response to the Moderate Action Level trigger may be to conduct a
special study where sediment toxicity testing is undertaken at sites
with the maximum concentrations, at selected stations farther away
from the sites of maximum concentrations, and at selected stations
in the reference lake”.

MVLWB-27
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Item
18.

Commitment
Discuss the proposed change to the High Action Level Criteria for
“Biological Components – Nutrient Response for the microcystin
criteria to one or more rather than two or more as follows:
“detectable microcystin concentrations at one or more stations in
Snap Lake.”

Review Comment Reference
MVLWB-38

6. Security
The status of security for this Project will not be affected by the Board’s decisions related to the AEMP
Submissions.
7. Conclusion
Board staff conclude that further information was provided by De Beers in their responses to comments
and recommendations; however, some Parties requested additional information be provided, which could
be discussed at the upcoming closure technical workshop.
After the closure technical workshop, this Plan should be revised and re-submitted to reflect updates as
agreed to during the review and the workshop. Board staff note that the timing of the workshop may
influence the date of resubmission for the AEMP Design Plan. Board staff are of the opinion that the
submission of the revised AEMP Design Plan should coincide with the submission of the Final Closure and
Reclamation Plan Version 1.2 (hyperlink).
8. Recommendation
Board staff recommend the Board:
a) Make a motion approve the Aquatic Effects Monitoring Program (AEMP) Design Plan Version 1.1 as
required by Water Licence MV2019L2-0004 on an interim basis. De Beers Canada Inc. is required to
submit a revised AEMP Design Plan Version 1.2 in accordance with comments and commitments made
during this review and the upcoming technical workshop, for Board decision. The resubmission date
could coincide with the resubmission of the Final Closure and Reclamation Plan Version 1.2. .
b) Make a motion to approve the 2012-2020 Aquatic Effects Re-evaluation Report as required by
Water Licence MV2019L2-0004.
A draft decision letter is attached.
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9. Attachments
•
•
•
•
•

Licence MV2019L2-0004
AEMP Design Plan V 1.1
2012-2020 Aquatic Effects Re-evaluation Report
Review Summary and Attachments
Draft Decision Letter from the Board

Respectfully submitted,

Jacqueline Ho
Regulatory Specialist

Katherine Harris
Senior Technical Advisor
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Reviewer Comments and Proponent Responses
Project: De Beers Snap Lake
Board: Mackenzie Valley Land and Water Board
Organization: De Beers Canada Inc. - Snap Lake

No

Topic

Reviewer Comment

Reviewer
Recommendation

MVLWB - Katherine Harris
1
2012-2020 Re- DeBeers has proposed to discontinue sediment sampling in the 2- Please explain the
evaluation
cm depth layer at the SNP Diffuser station.
rationale for removing
Report –
the 2cm sediment
Section 3.2.2.1 The Re-evaluation states that “Greater differences in sediment
samples while retaining
quality between the two layers were generally associated with
the 5cm samples.
differences in equipment used to sample the two layers.” This is
not surprising as a 5cm sample would be expected to contain
potential 100’s of years of predevelopment sediment deposition
which would greatly dilute any potential signal from the Mine. In
general, recent AEMP sediment collections at Northern Mines
have targeted a 1 cm section of sediment to minimize this dilution
effect to the extent possible while still collecting sufficient
sediment for analysis.

2

3

Proponent Response

Collecting top 5-cm layer samples at the diffuser using an Ekman grab would Proponent response provides sufficient
make the SNP diffuser sampling method consistent with the methods used rationale to support the proposed
to collect samples at AEMP stations. Although the top 2 cm results would be sampling method change for Closure and
indicative of more recently deposited sediments, due to the unconsolidated Post-closure.
nature of the surface of sediment samples in Snap Lake, it has proven
difficult to collect top 2 cm samples using a core sampler. The top 2 and 5
cm sample results have been similar when collecting both using the Ekman
grab, suggesting no additional value to collecting samples from both depth
layers. Therefore, retaining the top 5 cm samples using an Ekman grab
would retain comparability to AEMP samples, eliminate unnecessary
duplication, and ensure sampling success at the diffuser station.

Reverting to only collecting 5cm samples reduces the potential to
detect a change in sediment at the SNP station where it would be
first likely to occur. Support for removing the 2 cm collection
appears to be that the difference between 2 cm and 5 cm
collections since 2012 have been decreasing, however it is unclear
why the 5cm sample would be retained as logic would suggest
retaining the better of the two methods.
2012-2020 Re- DeBeers has proposed to reduce the frequency of sediment and Please discuss what
The sediment quality Low Action Level is based on the ISQG, which
evaluation
plankton monitoring programs from annual to once every three measures, if any, are in represents a concentration of a substance below which an adverse effect on
Report –
years. Currently the Low Action Level for sediment includes a
place to conduct
aquatic life is unlikely. Therefore, reaching a Low Action level for sediment
Section 6.1
confirmation step that is performed “during the next scheduled confirmatory sampling quality does not result in the same level of concern as reaching the Low
Proposed
monitoring cycle.” (AEMP Design Plan 1.1). This would normally should Low Action Level Action Level for biological responses in plankton, benthic invertebrate, or
Changes occur under the Response Plan as a management action in
exceedances of sediment fish communities in Snap Lake. Because of the lower concerns on ecological
Sediment and response to an action level exceedance in the following year.
be detected during AEMP function associated with a Low Action Level exceedance, confirmation
Plankton
However, Response Plans have shifted to the Moderate Action
sampling.
during the next scheduled monitoring cycle is proposed (i.e., in three years).
Monitoring
Level in the Response Framework and therefore as written a
However, since sediment quality data are collected annually at the diffuser
follow up assessment of sediment quality would not occur for
station, De Beers will examine the diffuser station data annually to verify
three years following the initial Low Action Level to confirm an
that no increasing trends of concern are present. An increasing trend at the
effect.
diffuser in a parameter that triggered the Low Action Level, which can be
linked to the Mine, may trigger additional confirmatory sampling at AEMP
stations.
2012-2020 Re- DeBeers proposed changes to the AEMP Design includes
Please provide discussion The small-bodied fish health and tissue chemistry program is not the
evaluation
“Discontinue large-bodied fish community and fish health
of the risks associated
exclusive trigger mechanism for a large-bodied fish study under the
Report –
monitoring.”
with relying exclusively proposed Response Framework (acknowledging, however, that it is the only
Section 6.1 on the small-bodied fish explicitly stated trigger in the AEMP design document). Special studies may
sampling to determine if be initiated as necessary in support of any Moderate or High Action Level
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Board Decision

Proponent response provides sufficient
rationale to support the reduced
frequency of sediment and plankton
monitoring programs, contingent upon the
results from the 2021 AEMP monitoring.
The Board has decided that no change in
Action Levels Responses for AEMP sites is
necessary however the Proponent must
ensure that annual SNP sampling is linked
to AEMP follow up if a) LAL exceeded at an
AEMP site and b) an increasing trend is
documented in the annual SNP samples.
The Board has previously approved the
suspension of the large-bodied fish
chemistry. The response only states the
Special Studies “may be” initiated as
necessary” with no formally stated trigger.
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Proposed
Currently the only method for reinitiating a large-bodied fish
Changes - Fish health survey is through action levels for small-bodied fish. This
trigger would require two consecutive Low Action Level
exceedances (3 years apart), a deviation from the normal range in
a health parameter or tissue parameter, and a consistent effect in
at least one additional AEMP component

trigger, as appropriate to the trigger and the subsequent investigation. For
example, unpredicted increases in concentrations of mercury in water or
Overall, the logic of the response is sound
sediment may trigger the initiation of a large-bodied fish study to investigate in that one would not expect to see
if mercury concentrations in top-trophic level fish are also changing.
changes in large-bodied fish without some
Please discuss any
other changes occurring. However, the
potential drawbacks to Second, the inclusion of additional triggers (i.e., consistent effects in one or current Moderate Action Level for Fish
including additional
more other AEMP components) as part of the "Fish Health—Ecological
Health requires a combination of a
Evidence from other similar mining operations (i.e., Ekati; DDEC triggers for a largeFunction Maintained" Moderate Action Level definition is believed to be
confirmed Low Action Level, a mean health
2019) show that the link between small-bodied and large-bodied bodied fish program in appropriate to link effects to the Mine. Any effects observed in fish that are endpoint outside the regional reference
fish is complex, and while the ability of small-bodied fish to act as stressor indicator
of a magnitude of change that would trigger a Moderate Action Level should lake normal range, and consistent effects
an indicator species is supported, it has been shown that they do components of the AEMP not exist in isolation (i.e., changes would be expected to co-occur and be
in at least one other AEMP Component.
not necessarily pre-date large-bodied fish in response to mining- (i.e., water quality,
observable in other components of the Snap Lake ecosystem). The inclusion The Board does not believe that the
induced changes (i.e., increased tissue metals).
sediment quality and
of the additional trigger (i.e., the "AND" clause in the Moderate Action Level current AEMP Moderate Action Level
plankton).
definition) minimizes the risk of false-triggers due to non-Mine related
trigger is sufficiently conservative to act as
The lack of an additional trigger for a large-bodied fish survey
causes.
a trigger for the large-bodied fish sampling
seems to present a potential weakness in the AEMP that warrants
program.
additional discussion. This is particularly concerning given the
proposed sampling frequency changes in plankton and sediment,
The Board believes a discussion of a more
the two variables most likely to pre-date a response in fish and
conservative Moderate Action Level, which
the requirement for a confirmatory small-bodied fish sampling
potentially does not link fish health or
program to trigger the Moderate Action Level required to initiate
tissue chemistry to other AEMP
a large-bodied fish monitoring program.
components, is warranted.
References:
The Board directs De Beers to include
Dominion Diamond Mines Ekati Corporation. 2019. 2019 Aquatic
further discussion on revisions to Action
Effects Monitoring Program (AEMP) Re-evaluation.
Levels during the upcoming Closure
Technical Workshop.

4

2012-2020 Reevaluation
Report –
Section 6.2 Water Quality

a large-bodied fish
sampling program is
required.

DeBeers has proposed to discontinue dissolved metals analysis
and sample archiving.

Please clarify how
De Beers conservatively compares total metal concentrations to AEMP
Adequate response.
potential future guideline benchmarks that are based on water quality guidelines for dissolved
exceedances would be fractions of metals (e.g., manganese and zinc), and these comparisons are
Metals analysis of some parameters, like zinc, involve comparing assessed if dissolved
used to determine whether Action Levels are triggered. Metal
total metals concentrations to guidelines which are based on
metals samples are
concentrations have been below AEMP benchmarks historically, and are
dissolved concentrations. Should a total metal concentration
discontinued as described predicted to remain below AEMP benchmarks in the future (De Beers 2021);
exceed a dissolved guideline a natural first step in responding to and/or other potential however, in the event that total metal concentrations trigger an Action Level
such an exceedance would be to assess the dissolved metals
effects the
(for a metal parameter in which the relevant water quality guideline is based
concentrations, however if dissolved metals collection and
discontinuation of
on the dissolved fraction), De Beers may consider additional monitoring of
archiving is discontinued this is not possible.
dissolved metals
the dissolved fraction of that metal or include monitoring of the dissolved
sampling may have of the fraction as part of a proposed Response Plan.
AEMP.
The discontinuation of monitoring of the dissolved fraction of metals will
improve the efficiency of the AEMP; however. dissolved fractions will be
monitored if needed for specific metals. This approach also has the
potential to increase conservatism when triggering Action Levels, if the
dissolved metal concentrations are lower than total metal concentrations.
References:

MV2019L2-0004 – De Beers Snap Lake

Page 2 of 31

5

6

7

2012-2020 Reevaluation
Report –
Section 6.3 –
Action Level
Updates
AEMP Design
Plan Version
1.1 – Section
5.5 AEMP
Schedule

AEMP Design
Plan Version
1.1 – Section
5.5 AEMP
Schedule

Discussion on Action Levels proposed by DeBeers has been
included in the Review of the Design Plan Version 1.1.

None

DeBeers has provided a Summary of the AEMP Schedule for
De Beers to confirm that
Closure and Post-Closure. Frequency of sampling following 2021 the schedule provided in
has been proposed to be reduced from annually to once every
the AEMP Design Plan is
three years for Plankton resulting in a single sampling event
proposed and that the
during Closure; additional reductions in sampling frequencies are reductions in sampling
proposed for most components in Post-Closure. Board staff
frequency will be
acknowledge that a proposed schedule was required by the
contingent on the results
Board, however, it is not clear the reduced sampling in Closure is of the 2021 AEMP (for
contingent on results from the 2021. Although De Beers has
Closure) and AEMP Reindicated that the monitoring in Post-Closure is presented as to be evaluation Report (for
confirmed in the next AEMP Design Plan, it is also not clear that Post-Closure).
this will be determined based on the results of the AEMP Reevaluation Report. Can De Beers (a) confirm that plankton would
remain on an annual frequency and (b) that confirmation of the
proposed Post-Closure monitoring will be contingent on the AEMP
Re-evaluation Report.
DeBeers has provided a Summary of the AEMP Schedule for
Please clarify the
Closure and Post-Closure. Frequency of sampling following 2021 requested change in
has been proposed to be reduced from annually to once every
sampling frequency for
three years for Sediment.
sediment quality.

De Beers. 2021. 2020 Annual Report in Support of the Aquatics Effects
Monitoring Program Water Licence (MV2019L2-0004), Snap Lake Mine.
Submitted to the Mackenzie Valley Land and Water Board. Yellowknife, NT,
Canada. April 2021.
n/a
Noted.

De Beers confirms that the schedule provided is contingent on results of the Adequate response.
2021 AEMP Annual Report for the Closure schedule and 2021 to 2024 AEMP
Re-evaluation Report for Post-closure

The sampling frequency for sediment quality is proposed to be reduced to
once during Closure (i.e., 2024) and once during early Post-closure (i.e.,
2027) but is not anticipated to be monitored past 2027, unless closure
criteria have not been met during the first Post-closure biological sampling
program.

Based on the information from previous design plans sampling
frequency for the sediment component of the AEMP has been
every three years since 2013.

8

AEMP Design
Plan Version
1.1 – Section

Following 2021, DeBeers has proposed to reduce the sampling
frequency for the plankton component from annually to every
three years, resulting in a single sampling event during Closure.
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De Beers to provide
further justification to
support the proposed

The reduction in sampling frequency for the plankton component is
contingent on results of the 2021 AEMP Annual Report for the Closure
schedule. If the Low Action Level continues to be triggered, plankton

The Board directs De Beers to revise its
sediment monitoring plan to include a
contingency such as “sediment quality is
proposed to be reduced to once during
Closure (i.e., 2024) and once during early
Post-closure (i.e., 2027) but is not
anticipated to be monitored past 2027,
unless closure criteria have not been met
during the first Post-closure biological
sampling program OR sediment quality has
significantly decreased between Closure
and Early Post Closure”. The frequency
should be contingent upon the results
from the 2021 AEMP monitoring.
The Board notes that the Closure criteria
and monitoring frequency are currently
being revised as part of the FRCP review
process.
Adequate response. The Board directs De
Beers to revise the AEMP Design Plan to
reflect that “The reduction in sampling
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5.5 AEMP
Schedule

9

10

AEMP Design
Plan Version
1.1 – Section
5.5 AEMP
Schedule

AEMP Design
Plan Version
1.1 – Section
16.3.1 – Fish
Safe to Eat

11

AEMP Design
Plan Version
1.1 – Section
16.3.2
Significance
Thresholds –
Sediment
Quality

12

AEMP Design
Plan Version
1.1 – Section

Plankton data are inherently variable and therefore the usefulness sampling frequency
of the data as a monitoring tool is affected by sampling frequency. reduction for the
It is not clear how the reduction in sampling frequency will not
plankton component.
result in reduced data efficacy. In addition, Low Action Levels for
plankton have repeatedly triggered in recent years, which does
not seem to support reducing sampling frequency.
The current request to reduce the frequency of several AEMP
Please discuss how the
components combined with the nested nature of the Action Level ability to trigger the
Triggers for several Toxicological and Nutrient Enrichment Action proposed nested Action
Levels (e.g., Toxicity Ecological Function Maintained and Biological Levels will not be
Action Levels for Nutrient Enrichment)
hampered by the
disparity in sampling
For example, a failed Toxicity test in Year 1 that cannot be
frequency.
confirmed before the end of seasonal discharge. Year 2
confirmation toxicity test fails again but confirmed fish health
hasn’t happened because that program doesn’t happen until Year
3. In Year 3, the toxicity test passes, but fish health has some
endpoints that confirm previous results, however a Medium
Action Level doesn’t ever trigger because the toxicity test that
year didn’t fail.

DeBeer states that large-bodied fish sampling is not planned as See also Re-evaluation
part of regular monitoring and would only be conducted if the
Comment 3.
Moderate Action Level is triggered during a fish health program.

monitoring will continue on an annual basis until the Low Action Level is no frequency for the plankton component is
longer triggered.
contingent on results of the 2021 AEMP
Annual Report for the Closure schedule”.

Acknowledged. The "AND" clause in the "Toxicity—Ecological Function
Maintained" Moderate Action Level definition may result in loss of
appropriate sensitivity of the trigger during out-of-cycle toxicity and fish
health years. While there is an expectation that additional toxicity testing
(e.g., fish chronic toxicity testing with Fathead Minnow or Rainbow Trout)
would be performed to further investigate two failed Ceriodaphnia dubia
test results, this is not explicitly stated in the AEMP design document.
Further, if additional toxicity testing supported the C. dubia toxicity results
(i.e., chronic toxicity to fish was documented in the additional tests), it is
expected that a Response Plan would be initiated that would include a
special study related to fish health and/or tissue chemistry prior to the
regular in-cycle fish health program. To correct the possibility of missing
relevant adaptive management triggers due to out-of-cycle results between
toxicity and fish health, the following will be deleted from the Moderate
Action Level definition for "Toxicity—Ecological Function Maintained": "...
AND Confirmed Action Level trigger for fish health".
Please see response to Re-evaluation Comment 3.

Adequate response.
The Board directs De Beers to provide
explicit wording for the revised Action
Level Trigger in AEMP Design Plan version
1.2.

Please see Board decision of Re-evaluation
comment response MVLWB Review
Comment #3 .

Uptake of metals in fish that have been transmitted along the
food chain but show no ill effects on the health of the fish (i.e.,
significant changes in liver index, growth etc.) seems to pose a
potential risk to human consumers.
In the absence of a large-bodied fish monitoring program,
alternate means of monitoring for potential risk to human
consumers (e.g., water quality parameter triggers for a largebodied fish study) should be considered.
DeBeers states in Table 16.3-1 that the impairment of Sediment Please provide rationale
Quality is assessed at the Outlet of Snap Lake. While this is
for the excluding Snap
consistent with the previous Significant Threshold approved in the Lake sediments and
previous AEMP Design Plan for Extended Care and Maintenance, communities from
it is unclear why the spatial reference is the outlet of the lake and consideration when
downstream sediment quality as that would seem to allow
setting the Significance
smaller areas within the lake to be impaired during Closure and Threshold for sediment
Post-closure.
quality at the outlet from
the lake for Closure and
Post-closure.
DeBeers states that “Changes in fish health endpoints, either
Please include a
increases or decreases, are included in the definition of the Low clarification in Section
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The Significance Threshold has not changed relative to the previously
The Board directs De Beers to include
approved version. It is based on the PEL and applies to the station closest to further discussion on revisions to Action
the lake outlet or an alternate appropriate location, with the intent that
Levels and Significance Thresholds during
downstream aquatic communities will be protected. It is a conservative
the upcoming Closure Technical
threshold, because an increase in concentration resulting in exceedance of Workshop.
the PEL does not automatically mean that adverse biological effects will
occur, but that their likelihood has increased. The Action Levels defined for
sediment quality are intended to protect biota in Snap Lake from adverse
effects, and would trigger mitigation well before the Significance Threshold
is reached.
The Low Action Level considers differences relative to the reference lakes. A Adequate response.
comparison to the range of natural variability (i.e., normal range) is
considered under the Moderate Action Level; therefore, the text as stated in
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13

16.3.3 - Fish in
Snap Lake
Unable to
Survive, Grow,
or Reproduce
AEMP Design
Plan Version
1.1 – Section
16.3.3 –
Ecological
Function
Maintained

Action Level.” For clarity this should include “beyond the range of 16.3.3 on Fish
natural variability”.
assessment.

Section 16.3.3 is accurate, but will be updated to indicate "either increases
or decreases relative to the reference lakes" (as it is in reference to the Low
Action Level).

DeBeers defines Significance Thresholds as one or more of the
following conditions occurring in Snap Lake:

The Significance Threshold is defined as the level of change that, if
exceeded, would result in a significant adverse effect (Section 16.2 of the
AEMP design document). While the perception of what is an acceptable
versus unacceptable level of change may be different during closure relative
to operations, the definition of "adverse effect" should not change relative
to the status of the Mine. An inability of the fish population in Snap Lake to
survive, grow or reproduce remains an appropriate Significance Threshold
because fish failing to do these things still represents an unacceptable
significant adverse effect to Snap Lake, independent of what the Mine is or
is not doing.

• inadequate food for fish in Snap Lake;
• fish in Snap Lake unable to survive, grow or reproduce; and,
• sustained absence of a fish species.
Although this wording is consistent with previously approved
AEMP Design Plans for operations and for extended care and
maintenance, consideration of whether this remains appropriate
for Closure and Post-closure. “Unable”, as written it suggests a
total lack of survival, growth or reproduction, which does not
seem appropriate for the Closure and Post-closure phases and a
significance threshold should be set far below this point.

14

AEMP Design
Plan Version
1.1 – Section
16.4.2 – Fish
Safe to Eat

Please provide
qualification of the
condition “fish in Snap
Lake unable to survive,
grow or reproduce”.

“Unable”, as written, suggests a total lack
of survival, growth or reproduction. While
it is agreed that a total lack of survival,
growth or reproduction would constitute a
significance threshold, lower magnitudes
of effect would also represent an
unacceptable adverse effect.
The Board is unclear how much change in
survival, growth or reproduction is allowed
before a significance threshold is reached?

The Board directs De Beers to clarify the
degree of change in survival, growth or
reproduction is allowed before a
significance threshold is reached in the
revised version 1.2 of the AEMP Design
Plan.
The current Low Action Level for determining if fish are safe to eat Please provide
The linkage to a water, sediment or fish Moderate Action Level for "Fish
It is acknowledged that the qualitative
requires a simultaneous exceedance of Moderate Action Level for justification for the linked Consumption by Humans—Fish Safe to Eat" serves to link what may be a
observations of one individual may
Water Quality, Sediment Quality, or Fish Health in addition to a Moderate Action Level single observation from one individual regarding fish taste and/or texture to represent an overly conservative Action
“not good / not acceptable” rating from any one Elder during the for other AEMP
a quantitative result. An Action Level, Low or otherwise, should not be linked Level trigger.
annual fish tasting program.
components to an early solely to a qualitative observation. An Action Level needs to be linked
warning Low Action
quantitatively to the Mine. An edit to the Low Action Level definition for
The Board is of the opinion that a more
It is unclear why a Moderate Action Level for other components Level.
"Fish Consumption by Humans—Fish Safe to Eat" in the AEMP design
robust Action Level trigger for the Low
was deemed necessary to trigger a Low Action Level for fish safe
document will be made to remove the reference to a Moderate Action
Action Level for "Fish Consumption by
to eat given the reduction in severity of management actions
Level; the definition will be updated to read "AND Evidence from one or
Humans—Fish Safe to Eat" that is based on
associated with a Low Action Level exceedance (i.e., No Response
more AEMP components that the change in fish taste and/or texture can be solely on the question of acceptability and
Plan is generated at the Low Action Level level).
linked to the Mine (as demonstrated by an Action Level trigger for Water
safety of fish consumption is necessary.
Quality, Sediment Quality, or Fish Health)."
Given the uncertainty in time lags between water and sediment
The Board directs De Beers to include
quality changes and fish response through uptake, which is
further discussion on revisions to Action
primarily expected to be through food sources, as well as a lack of
Levels during the upcoming Closure
correlation seen between water quality, sediment quality and fish
Technical Workshop.
tissue in other AEMP monitoring (e.g., Ekati, DDEC 2019),
justification for the linked Moderate Action Level should be
provided in greater detail to the reviewers.
References:
Dominion Diamond Mines Ekati Corporation. 2019. 2019 Aquatic
Effects Monitoring Program (AEMP) Re-evaluation.
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AEMP Design
Plan Version
1.1 – Section
16.4.2 – Fish
Safe to Eat

The Proposed Moderate Action Level for determining if fish are Please provide support
safe to eat states that “effects are supported by consistent effects for the linkage made
in Fish Health”.
between Fish Health
Action Levels and those
Fish can carry mercury burdens in muscle tissue and pose a
defined for safe
potential risk to human consumers but be otherwise healthy.
consumption.
DeBeers should demonstrate a linkage between fish health and
metals uptake to justify this proposed Moderate Action Level.

The noted text in the Moderate Action Level definition will be updated to "… Adequate response.
effects in Fish Tissue Chemistry" (i.e., same metal[s] is/are elevated in smallbodied fish tissue chemistry)”
The Board directs De Beers to consider
updating the Moderate Action Level for
Fish Safe to Eat (Section 16.4.2) to read
“The Moderate Action Level will be
triggered if concentrations in edible fish
tissue are above 75% of a fish
consumption guideline and indicative of a
risk to humans from consumption AND
there are effects in Fish Tissue Chemistry"
(i.e., the same metal[s] is/are elevated in
small-bodied fish tissue chemistry)”. This
action level could be further discussed
during the upcoming Closure Technical
Workshop.
AEMP Design The Proposed Low Action Level for Water quality is only
Please clarify how the
De Beers would like to clarify that the intent is to use the average
Adequate response.
Plan Version “triggered if the average concentration from the mixing zone
proposed Low Action
concentration at each of the mixing zones (e.g., average concentration from
1.1 – Section stations is greater than 75% of the AEMP benchmark during one Level Criteria for Water samples collected at SNP 02-20d, SNP 02-20e and SNP 02-20f, average
The Board directs De Beers to include
16.4.3.1 –
sampling event.”
Quality – Toxicological concentration from samples collected at SNP 02-20h and SNP 02-20i and
further discussion on revisions to Action
Water Quality
Impairment will be
average concentration from samples collected at SNP 02-20j and SNP 02Levels during the upcoming Closure
It is unclear from the Table and text if the intent of the Action
assessed. If the intent is 20k). This clarification is provided in footnote a) of Table 16.4-2: Average
Technical Workshop.
Level is to use the average at each mixing zone station or the
to use the average of all concentrations at each of the mixing zone boundaries (i.e., SNP 02-20d, SNP
average of all mixing zone stations when assessing a Low Action mixing zone stations
02-20e, and SNP 02-20f during discharge to the existing mixing zone in the
Level. The mixing zone is a dynamic environment, and this is a low please justify the
main basin, SNP 02-02h and SNP 02-20i during discharge to the new mixing
action level early warning trigger. Using the average of all stations averaging of mixing zone zone in the main basin, and SNP 02-20j and SNP 02-20k during discharge to
to trigger a Low Action Level seems unconservative and additional chemistry to determine a the new mixing zone in the northwest arm) are compared to applicable
justification/discussion is warranted.
Low Action Level
AEMP Benchmarks (Table 6.3-6). De Beers will update to the text in the
exceedance for water
AEMP Design Plan to be consistent with this footnote and clarify that Action
quality in the mixing
Levels related to toxicological impairment for water quality are based on
zone.
average concentrations calculated separately from each of the mixing zones.
AEMP Design The proposed Low Action Level for Water Quality - Toxicological Please provide a detailed Assessment of trends for Action Levels would follow the methods outlined in Adequate response.
Plan Version Impairment requires that changes observed are "supported by an description of the
Key Question 3 for water quality (Section 6.3.5.3). An increasing trend in
1.1 – Section increasing temporal trend in Snap Lake(c)"; where (c) states that If assessment of trends
Snap Lake would be identified if the trend assessment of concentrations in The Board directs De Beers to include
16.4.3.1 similar increasing trends are identified in Snap and Northeast
between Northeast and Snap and Northeast Lakes indicated increasing trends were occurring in Snap further discussion on revisions to Action
Water Quality – lakes, this would indicate a regional increasing trend not related Snap Lake that would be Lake but not in Northeast Lake, or increasing trends were occurring at a
Levels during the upcoming Closure
Toxicological to the Mine and would not trigger an Action Level.
employed when assessing greater proportion of stations in Snap Lake compared to Northeast Lake or Technical Workshop.
Response
a Low Action Level.
the magnitude of the slope of the trends in Snap Lake were greater than
Section
No information is provided on the proposed approach to
those in Northeast Lake. If necessary, statistical tests comparing the
16.4.4.1 –
assessing trends between Snap and Northeast lakes. Information
regression slopes between Snap and Northeast lakes would be used to
Water Quality – on this methodology bears directly on the appropriateness of the
assess significant differences in the rate of change in water quality
Nutrient
proposed Low Action Level and should be included for review.
parameters between these two areas. However, this has not been necessary
Enrichment
to-date because when increasing trends have been identified in Snap Lake,
increasing trends were typically not identified Northeast Lake. One recent
exception to this was in the 2020 AEMP Report (De Beers 2021) where
arsenic concentration was found to be increasing in both Snap Lake (at 6 of
10 stations) and in Northeast Lake (at 1 of 3 stations). Based on a review of
the proportion of stations in each lake with increasing trends and a visual
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review of the Snap and Northeast lake temporal plots, it was determined
that the increasing trends in Snap Lake were not likely due to regional
changes (i.e., the increasing trends were more likely to be Mine-related).

18

19

Reference:
De Beers. 2021. 2020 Annual Report in Support of the Aquatics Effects
Monitoring Program Water Licence (MV2019L2-0004), Snap Lake Mine.
Submitted to the Mackenzie Valley Land and Water Board. Yellowknife, NT,
Canada. April 2021.
AEMP Design The proposed Low Action Level for Water Quality - Toxicological Please provide
The exceedance of an average concentration from the main basin or
Adequate response.
Plan Version Impairment requires "Concentration greater than normal
justification for the
northwest arm above the normal range is used as an indication of a change
1.1 – Section range(b); where (b) states that "Snap Lake whole-lake average
inclusion of whole lake in water quality in Snap Lake. Changes in water quality in Snap Lake should The Board directs De Beers to include
16.4.3.1 concentrations (i.e., excluding northwest arm stations), and
concentrations exceeding be based on results from multiple samples in the lake (i.e., an average of the further discussion on revisions to Action
Water Quality – northwest arm average concentrations once discharge to the
the normal range as part main basin or an average in the northwest arm) because a single
Levels during the upcoming Closure
Toxicological northwest arm begins, will be compared to the Snap Lake normal of an early warning
concentration above a normal range is not sufficient to evaluate changes in Technical Workshop.
Response
range calculated based on average concentrations."
toxicological response. water quality. If concentrations at the mixing zone are approaching (i.e.,
Section
greater than 75% of), but below, an AEMP benchmark and concentrations in
16.4.4.1 –
DeBeers states that the Low Action Level for toxicological
the main basin and northwest arm remain within the normal range, the risk
Water Quality – impairment is based on an early-warning indication for a potential
to aquatic life is considered negligible (i.e., no Action Level should be
Nutrient
toxicological risk to aquatic life and, therefore, rightly focuses on
triggered) because exceedances of the AEMP benchmark have not occurred
Enrichment
the edge of the mixing zone for one of its numerous Low Action
and changes in Snap Lake water quality are not apparent. However, if
Table 16.4.5 Level criteria; however, a link to whole-lake concentrations raises
concentrations at the mixing zone are approaching 75% of AEMP benchmark
concerns about the conservativeness of the proposed Low Action
and concentrations in Snap Lake (either in the main or northwest arm,
Level and its ability to serve its purpose as an early warning.
depending on the relevant mixing zone) are above the normal range, the
Typically, a toxicological response is unlikely to be detected lakechange in water quality indicates that the concentrations approaching AEMP
wide and it is, therefore, unclear what the proposed benefit of the
benchmarks have a greater potential to be above AEMP benchmarks in the
lake-wide normal range comparison is to the purpose of the
future, at which point the risk to aquatic life may not longer be negligible
AEMP.
and a Low Action Level should be triggered. This Low Action Level has not
changed from the previous versions of the AEMP Design Plan (e.g., 2013
version or the revised version for Care and Maintenance).
AEMP Design The proposed Moderate Action Level for toxicological impairment Please provide a full
De Beers would like to clarify that the threshold for triggering a water
Adequate response.
Plan Version requirements includes AEMP Benchmark exceedances in two
rationale for the
quality Moderate Action Level for toxicological impairment can be met in a
1.1 – Section consecutive programs (i.e., mean concentration at the mixing
proposed Moderate
single year for both proposed criteria. For the first criterion, average
The Board directs De Beers to clarify the
16.4.3.1 zone).
Action Level criteria with concentrations that exceed the AEMP benchmark at the edge of the mixing interpretation of “programs” in the AEMP
Water Quality
a focus on the need for zone in any two consecutive programs (e.g., any two consecutive programs Design version 1.2.
The Moderate Action Level criteria proposed also include:
exceedances over
from the under-ice and monthly during discharge programs) in one year (or
1. significant toxicological effects at multiple stations;
multiple years of
over two years), have the potential to trigger a Moderate Action Level. For The Board directs De Beers to include
2. a lake wide mean concentration outside the normal range; and sampling to trigger a
the second criterion, average concentrations above an AEMP benchmark at further discussion on revisions to Action
3. a significant upward temporal trend.
Moderate Action Level the edge of the mixing zone combined with meeting the toxicity threshold Levels during the upcoming Closure
Response Plan and
for C. dubia for a Moderate Action Level at those mixing zone stations (i.e., Technical Workshop.
The justification for two consecutive AEMP Benchmark
management actions.
confirmed IC50 for three-brood reproduction with C. dubia of ≤50%, at the
exceedances in the proposed Moderate Action Level is unclear.
edge of the mixing zone at more than one station) in the same year, will
This may delay the possibility of development of a Response Plan
trigger the Moderate Action Level. If concentrations at the mixing zone
and mitigation measures by more than a year to collect, analyze
stations exceed an AEMP benchmark during one sampling event, in the
report and review an additional years data.
absence of other evidence of toxicity, and follow-up sampling demonstrates
that concentrations remain below the AEMP benchmark, a Moderate Action
Level trigger is not warranted because of the inherent conservativism in the
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AEMP Design
Plan Version
1.1 – Section
16.4.3.1 –
Water Quality

DeBeers states that “Individual anomalous or erroneous results,
or increases due to regional effects, would not trigger an Action
Level but would be further investigated, as appropriate.”
The presence or absence of causation due to a regional effect
should be an outcome of the Response Framework and
investigated as part of a Response Plan. It is unclear how the
Proponent proposes to link to a regional effect without first
investigating cause as part of the Response Framework.

21

AEMP Design DeBeers states that “statistical tests for temporal for trends in
Plan Version Snap Lake and Northeast Lake will be completed to confirm that
1.1 – Section concentrations are increasing in Snap Lake”.
16.4.3.1 Water Quality – One could also see a step change increase in the absence of a
Toxicological trend. Please describe how the AEMP will assess potential step
Response
changes in response to a potential mine effect.
Section
16.4.4.1 –
Water Quality –
Nutrient
Enrichment

22

AEMP Design
Plan Version
1.1 – Section
16.4.3.2, Table
16.4-2

Please provide rationale
for the investigation of
regional effects as a
component of the Action
Level assessment.

Please describe how the
AEMP will assess
potential step changes in
response to a potential
mine effect.

The Proposed Low Action Level, Moderate Action Level and High Please provide a full
Action Level for “Toxicity - Ecological Function Maintained”, along rationale of the need for
with the Moderate Action Level and High Action Level for “Water multiple station
Quality - Ecological Function Maintained” require a toxicological toxicological tests to
response at the edge of the mixing zone at more than one station. trigger an Action Level
Given the potential for uncertainty in the movement of the plume exceedance in the
(as a result of changes in discharge approach) in Closure and Post- Closure and Post-closure
closure as well as the dynamic nature of a mixing zone this does phases.
not seems a conservative trigger, particularly for a Low Action
Level where management response is minimal. Higher Action
Levels have been linked to greater toxicological responses (IC50 vs
IC25), as would be expected to demonstrate an increasing degree
of concern. However, it is unclear why a spatial component is
warranted in measuring a toxicological response.

MV2019L2-0004 – De Beers Snap Lake

AEMP benchmarks, the lack of continued exceedance of the AEMP
benchmark, and the localized area in which the exceedance occurred.
Consideration of the potential for regional effects has consistently been
Adequate response.
included in the Action Level assessment since the AEMP Response
Framework was initially developed in the 2013 AEMP Design Plan. The
The Board directs De Beers to include
rationale for including an investigation of regional effects is to prevent
further discussion on revisions to Action
triggering an Action Level that is clearly not caused by the Mine. Response Levels during the upcoming Closure
plans require significant effort to complete and therefore, if a regional effect Technical Workshop.
is the clear cause of an exceedance (e.g., of an AEMP benchmark), De Beers
should have an opportunity to provide the evidence of the regional effect in
the Action Level assessment section of the annual AEMP report and not
trigger an Action Level. If it is not clear whether an exceedance is due to a
regional effect or Mine-related causes, De Beers agrees that a Response Plan
is an appropriate place for further investigation. Annual AEMP reports are
subject to regulatory review and approval by the MVLWB; if reviewers or the
MVLWB disagree with the interpretation of a regional effect in an annual
report, this could be resolved through the regulatory review process.
Concentrations in Snap Lake have typically been observed to increase or
Adequate response.
decrease incrementally over multiple years and model predictions indicate
this pattern will continue in the future; therefore, temporal trend
The Board directs De Beers to include
assessments in the AEMP have focussed on this type of change over time. further discussion on revisions to Action
However, step changes in concentrations could occur in the future and the Levels during the upcoming Closure
screening steps outlined in Section 6.3.5.3 of the AEMP Design Plan for
Technical Workshop.
Closure can be used to assess potential Mine-related step changes in water
quality. The visual review of time series plots (i.e., first screening step in
Section 6.3.5.3) is expected to identify step changes in water quality. Step
changes could then be confirmed either visually (if the step change is clear),
or through additional statistical testing of before-after differences as
appropriate (e.g., Mann-Whitney test of the medians before and after the
step change may have occurred).
The reviewer is referring to the following Action Level trigger that is
The Board acknowledges that inter-lab
common between Water Quality—Ecological Function Maintained and
differences in test results do occur and the
Toxicity—Ecological Function Maintained in Table 16.4-2: "A (confirmed)
response is acceptable for lower
IC25/IC50/LC50 for three-brood reproduction/survival with C. dubia of
magnitude toxicity test responses but it
≤50/100%, present in results at the edge of the mixing zone at more than
does not address the spatial variability in
one station (i.e., existing or new mixing zone boundary stations)." A
mixing zones. In addition, lab error can
relevant toxicological response in C. dubia must be observed at more than contribute to both Type 1 and Type 2
one station at the edge of the mixing zone to trigger an Action Level
errors. False positives are always a
exceedance in the Closure and Post-Closure phases to account for
possibility in Action Level exceedances,
uncertainty in laboratory-based toxicity testing. Assuming the C. dubia
and are accounted for in the severity of
toxicity test performed on a single sample was deemed valid (i.e., it met all the management response. In this case an
test validity criteria), the results may still be a false positive (i.e., a Type I
action level exceedance at a low action
error) due to intra-laboratory variation in culturing techniques, test
level is linked to a minimal response that
organism sensitivity, possibility of contaminated culture dilution water, or does not include a Response Plan but
poor laboratory performance of test methods (Moore et al. 2009; Warren- merely raises awareness of a potential
Hicks and Parkhurst, 1990; Warren-Hicks et al. 2009). A positive result (e.g., issue and results in continued monitoring
IC50 ≤ 50%) at more than one station mitigates this uncertainty.
to confirm an effect. This management
response does not appear to warrant the
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References:
Moore TF, Canton SP, and Grimes M. 2009. Investigating the incidence of
type i errors for chronic whole effluent toxicity testing using Ceriodaphnia
dubia. Environmental Toxicology and Chemistry 19(1), 118-122.

level of concern over a false positive that is
being employed and the need for a spatial
component in these action levels remains
unclear.

Warren-Hicks WJ and Parkhurst BR. 1990. Performance characteristics of
effluent toxicity tests: variability and its implications for regulatory policy.
Presented at the Water Pollution Control Federation, 63rd Annual
Conference, Washington, D.C., October 7”: statement -11, 1990).

The Board directs De Beers to include
further discussion on revisions to Action
Levels during the upcoming Closure
Technical Workshop.

Warren-Hicks WJ, Parkhurst BR, Moore DRJ, Teed RS, Baird RB, Berger R,
Denton DL, and Pletl JJ. 2009. Assessment of whole effluent toxicity test
variability: Partitioning sources of variability. Environmental Toxicology and
Chemistry. 19(1), 94-104.
23

AEMP Design
Plan Version
1.1 – Section
16.4.3.2, Table
16.4-2

DeBeers proposed Moderate Action Level and High Action Level
for “Toxicity - Ecological Function Maintained” include the caveat
that the toxicological response be “Confirmed” where confirmed
is defines as “An effect that is persistently observed, i.e., during
the initial toxicity test and in subsequent confirmatory toxicity
testing performed as soon as reasonably possible following the
initial observation of toxicity.

Please provide rationale Confirmation as part of the Action Level definition rather than as a follow-up See also MVLWB #22.
as to the need to include action in the event of an Action Level trigger is necessary to account for
the confirmatory
uncertainty in laboratory-based toxicity testing. Assuming the C. dubia
The Board directs De Beers to include
management action as toxicity test performed on a single sample was deemed valid (i.e., it met all further discussion on revisions to Action
part of the action level test validity criteria), the results may still be a false positive (i.e., a Type I
Levels during the upcoming Closure
rather than as a follow-up error) due to intra-laboratory variation in culturing techniques, test
Technical Workshop.
action in the event of an organism sensitivity, possibility of contaminated culture dilution water, or
Action Level trigger.
poor laboratory performance of test methods (Moore et al. 2009; WarrenConfirmation of a Moderate Action Level exceedance is typically
Hicks and Parkhurst, 1990; Warren-Hicks et al. 2009). Subsequent
part of the Response Plan that has been triggered by a toxicity
confirmatory toxicity testing performed as soon as reasonably possible
test or concentration exceedance not as part of the Action Level
following the initial observation of toxicity mitigates this uncertainty.
itself. An IC50 in C. dubia is indicative of a toxicological response
Further, it is anticipated Response Plan actions would also include
and warrants investigation, that investigation should take place as
confirmatory toxicity testing, but these tests would likely investigate toxicity
part of the Response Framework.
at additional trophic levels (i.e., toxicity tests with organisms other than C.
dubia, such as fish).
References:
Moore TF, Canton SP, and Grimes M. 2009. Investigating the incidence of
type i errors for chronic whole effluent toxicity testing using Ceriodaphnia
dubia. Environmental Toxicology and Chemistry 19(1), 118-122.
Warren-Hicks WJ and Parkhurst BR. 1990. Performance characteristics of
effluent toxicity tests: variability and its implications for regulatory policy.
Presented at the Water Pollution Control Federation, 63rd Annual
Conference, Washington, D.C., October 7-11, 1990).
Warren-Hicks WJ, Parkhurst BR, Moore DRJ, Teed RS, Baird RB, Berger R,
Denton DL, and Pletl JJ. 2009. Assessment of whole effluent toxicity test
variability: Partitioning sources of variability. Environmental Toxicology and
Chemistry. 19(1), 94-104.
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AEMP Design
Plan Version

Moderate Action Level for Toxicological impairment is:
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Please provide rationale Please see response to MVLWB Comment 9. There is an expectation that
for the criteria proposed additional toxicity testing would be performed to further investigate two

The Board directs De Beers to provide
explicit wording for the revised Action
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1.1 –
Confirmed(e) IC50 for three-brood reproduction with C. dubia of
Section16.4.3.2 ≤50%, present in results at the edge of the mixing zone at more
- Toxicity
than one station (i.e., existing or new mixing zone boundary.
stations)
AND
Confirmed Action Level for fish health.

25
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AEMP Design
Plan Version
1.1 – Table
16.4-2

for the Moderate Action failed Ceriodaphnia dubia test results, and these additional toxicity tests
Level for Toxicological
would be performed on fish species using chronic test methods. De Beers
Impairment or provide an acknowledges this is not explicitly stated in the AEMP Design Plan.
alternative.

Level Trigger in AEMP Design Plan version
1.2.
The Board directs De Beers to include
further discussion on revisions to Action
Levels during the upcoming Closure
Technical Workshop.

The proposed Moderate Action Level links localized toxicity
testing within the mixing zone to fish health assessed elsewhere
in the lake. Requiring a coherent response between these two
variables seems an unrealistic expectation for a management
Action Level.
Moderate Action Level and High Action Level for “Toxicity –
Please confirm and
Ecological Function Maintained” link to what we assume to be the correct the footnote
incorrect footnote. The “(e)” should be corrected to (a).
reference.

The reviewer is referring to footnote (e) of the Moderate Action Level and Adequate response. The Board directs De
High Action Level for the "Water Quality (substances of potential
Beers to correct the footnote reference in
toxicological concern and measured toxicity) Ecological Function
Table 16-4.2 as per the response to
Maintained" column, not the "Toxicity Ecological Function Maintained"
comment.
column in Table 16.4-2. Confirmed error and correction to will be made to
reference footnote (a) instead of footnote (e).
AEMP Design The proposed Moderate Action Level would be triggered if the
Please provide rationale The Low Action Level included in the body of the text should have been
The Board is of the opinion that the
Plan Version mean concentration in the lake was greater than 75% of the PEL. for the significant
stated as: " The Low Action Level would be triggered if the mean
proposed Low Action Level revision results
1.1 – Section
increase in spatial scale concentration for the main basin stations (excluding the diffuser) was
in a markedly less conservative Action
16.4.3.3 –
The increase in scope from a Low Action Level assessed at the
between the assessment greater than 75% of the ISQG (or a similar conservative benchmark), was
Level than proposed in the AEMP Design
Sediment
edge of the mixing zone to a Moderate Action Level where the
of a Low Action Level and above the normal range, and was linked to the Mine." This is how the Low Plan version 1.1.
Quality Action whole-lake is approaching PEL concentration seems a dramatic
Moderate Action Level Action Level was described in Table 16.4-2. This is also how the Low Action
Levels
increase in the magnitude of effect.
for sediment.
level was stated in the previously approved AEMP Design Plan for Extended The Board directs De Beers to include
Care and Maintenance (De Beers 2019), and therefore does not result in a further discussion on revisions to Action
dramatic increase in the magnitude of effect between the Low and
Levels during the upcoming Closure
Moderate Action Levels.
Technical Workshop.
AEMP Design DeBeers management response action to the Moderate Action
Please clarify that a
The management response will be reworded as: “The response to the
Adequate response. The Board directs De
Plan Version Level for Sediment states that “The response to the Moderate
Sediment special study Moderate Action Level trigger may be to conduct a special study where
Beers to update the management
1.1 – Section Action Level trigger may be to conduct a special study where
would target sites of
sediment toxicity testing is undertaken at sites with the maximum
response text to reflect the commitment
16.4.3.3 sediment toxicity testing is undertaken at the AEMP station
maximum concentration concentrations, at selected stations farther away from the sites of maximum made in the response.
Sediment
nearest the discharge”.
not just those nearest the concentrations, and at selected stations in the reference lake”.
Quality Action
discharge.
The Board directs De Beers to include
Levels
It is possible that Mine-related effects may occur in sediments at
further discussion on revisions to Action
other stations that are not necessarily nearest the discharge. A
Levels during the upcoming Closure
statement about including the sediment from those sites with the
Technical Workshop.
highest concentration in the Special Study, in a circumstance
where they are not also the nearest the discharge, should be
included.
AEMP Design DeBeers proposed Low Action Level for “Sediment Quality Please provide rationale Concentrations of cadmium, chromium, copper, and zinc have exceeded
The Board is of the opinion that there is a
Plan Version Ecological Function Maintained” includes several “And”
as to the need to include SQGs in Snap Lake since the 2004 baseline studies, and in Northeast Lake
need for a more explicit description of how
1.1 – Section statements including “Link to Mine(d) demonstrated by spatial or the investigation of cause since monitoring began, and indicate natural mineralization in the area.
the change would or would not be
16.4.3.3 temporal trend, or water quality results”.
as part of the action level Concentrations of arsenic occasionally exceed the SQG but only at one
considered mine-related given that
Sediment
rather than as a follow-up station at the head of the northwest arm, which is unrelated to Mine
elevated concentrations in certain
Quality Action As discussed elsewhere in this review linking an observed
action in the event of an activity. Therefore, linking an exceedance of 75% of the ISQG to the Mine is parameters have been documented under
Levels Table
environmental change to the mine is typically part of the
Action Level trigger.
necessary to account for the naturally high concentrations of these
pre-development conditions in Snap Lake
16.4-2
Response Framework not included in the Action Level itself.
as well as in the reference lake.

MV2019L2-0004 – De Beers Snap Lake
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Given the negligible management actions associated with a Low
Action Level it does not appear that the sensitivity of the Low
Action Level is consistent with the management action.

29

AEMP Design
Plan Version
1.1 – Section
16.4.3.4 –
Plankton
Community

DeBeers states that mean total phytoplankton biomass has not Please discuss the
fallen below the normal range since 2004 (Figure 16.4-1);
frequency with which
however, mean total zooplankton biomass has dropped below the zooplankton biomass has
normal range periodically throughout the time series (i.e., 2008 to fallen below the normal
2010, 2012, 2013, 2016 and 2018; Figure 16.4-2).
range in Snap Lake.
Seven years of data outside the normal range suggests that either
a mine effect is present or the normal range that has been
calculated did not capture the full range of variability. Further
discussion is warranted.

30

AEMP Design
Plan Version
1.1 – Section
16.4.3.5

DeBeers states that “A change is documented if current indicators Please provide
of change are outside the normal ranges defined for Snap Lake by rationale/justification for
De Beers (2019c) (i.e., for richness), or in the case of density
the selection of a 50%
variables, a statistically significant difference from Northeast Lake reduction in mean
is detected, with a mean value representing an at least 50%
density relative to the
decline relative to the normal range mean.”
normal range as a Low
Action Level trigger.
Acknowledging that benthic invertebrate communities are subject
to substantial natural variability, a 50% reduction in density seems
to be a rather significant effect for a Low Action Level. It is unclear
in the AEMP Design Plan why a more sensitive Low Action Level
was not chosen given the limited management response that
occurs at a Low Action Level.

31

AEMP Design
Plan Version
1.1 – Section
16.4.3.6- Table
16.4-2

The Proposed Moderate Action Level for Fish Health requires that Please provide rationale
an effect on the fish health or fish tissue chemistry is supported for the inclusion of a
by consistent effects in one or more other AEMP components.
consistent effect in one
or more other AEMP
The assessment of multiple AEMP components independently
components as a
provides the opportunity to capture changes in the environment criterion for triggering an
that may be missed by infrequent sampling or due to time lags. Action Level intended to
Linking multiple components in Action Level assessments as has assess changes in Fish
been proposed by DeBeers does not appear justified in the AEMP Health.
Design Plan Version 1.1. The stated purpose of the link to other
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constituents to prevent unnecessary Action Level triggers resulting in
unnecessary follow-up actions.

The Board directs De Beers to include
further discussion on revisions to Action
Levels during the upcoming Closure
Technical Workshop.
Although, mean total zooplankton biomass was reported to have dropped Adequate response. The Board directs De
below the normal range in 2008 to 2010, 2012, 2013, 2016 and 2018,
Beers to calculate and assess an August
toxicological impairment was not evident in the plankton community based normal range vs the current seasonal
on phytoplankton results or changes in the zooplankton community
normal range for inclusion in the revised
composition, which suggests that the normal range shown in Figure 16.4-2 AEMP Design Plan Version 1.2.
may not capture the full range of variability in the zooplankton community
within the month of August. De Beers will reconsider the August normal
The Board notes that there appears to be a
range estimated for zooplankton biomass based on the seasonally varying discrepancy in the last statement
normal range presented previously, because the plots that show the
regarding only one versus seven years of
seasonally varying normal range (Figure 6.4-19 in De Beers 2021) indicate biomass being below the normal range
that biomass in only one year (2009) was below the normal range, versus
based on the figures referenced.
seven years in Figure 16.4-1.
The Board directs De Beers to include
Reference:
further discussion on revisions to Action
De Beers. 2021. 2020 Annual Report in Support of the Aquatics Effects
Levels during the upcoming Closure
Monitoring Program Water Licence (MV2019L2-0004), Snap Lake Mine.
Technical Workshop.
Submitted to the Mackenzie Valley Land and Water Board. Yellowknife, NT,
Canada. April 2021.
The proposed change to 50% reduction in mean density was made to
Adequate response.
increase the sensitivity of the of the Low Action Level, because most normal
ranges were too wide to be considered early warning. For example, the
The Board directs De Beers to include
lower bound of the normal range for total density represents a 75%
further discussion on revisions to Action
reduction relative to the normal range mean (from 691 to 173 org/m2) and Levels during the upcoming Closure
for densities of individual dominant taxa, the lower bound of the normal
Technical Workshop.
range is near zero, representing a change that is too large to be considered
early-warning and also leaves little opportunity for scaling of effect
magnitude for the Moderate and High Action Levels. Therefore, keeping in
mind the naturally variability in density prior to effluent discharge (i.e., as
represented by the normal range), a 50% change was considered for the Low
Action Level in lieu of the lower bound of the normal range to increase the
sensitivity of the Low Action Level. These details were included in the fourth
bullet describing the Low Action Level for Ecological Function in Section
16.4.3.4
The Moderate Action Level for Fish Health is worded specifically to require It is unclear in the reply why De Beers
consistent effects in one or more other AEMP components. The requirement investigations concluded that “that a
of at least one consistent effect in at least one other AEMP component to
linkage of consistent effects in one or
trigger a Moderate Action Level was deemed appropriate based on existing more other AEMP components was an
effects documented during operations. The Low Action Level trigger for Fish appropriate criterion…”. The benefits of
Tissue Chemistry was previously defined as parameters being significantly
independent biological endpoints have
different than reference, beyond the normal range and in a direction and
not been discussed or refuted in the reply
magnitude indicative of an impairment to fish health. Having already
from De Beers.
triggered a Low Action Level under this definition during operations, and in
more than one year, and having already created a Response Plan based on
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AEMP Components is to tie the effect detected in fish to the mine,
however determining causation of an Action Level effect should
be handled as part of the Response Plan to an Action Level
Exceedance.

these triggers, it was determined that a linkage of consistent effects in one The Board directs De Beers to include
or more other AEMP components was an appropriate criterion by which to further discussion on revisions to Action
trigger a Moderate Action Level in closure.
Levels during the upcoming Closure
Technical Workshop.

Currently the proposed Moderate Action Level for Fish Health
requires two Low Action Level exceedances (3 years apart based
on current proposed sampling schedules) and a mean outside of
the regional reference normal range indicative of impairment of
fish health. These criteria would seem more than sufficient to
warrant an investigation of cause as part of the Response
Framework.

32

33

Water quality is sampled once per year outside the SNP stations
and sediment data is noisy and, as was discussed during the
workshop, potentially subject to mixing and other sampling
issues. Independent biological endpoints offer the possibility to
detect an effect in the aquatic environment that may have
otherwise been missed. This is lost when the Action levels for
biota are linked with other AEMP components.
AEMP Design Currently a High Action Level Fish Health response (Table 16.4-2) Please discuss the
Plan Version can only be triggered following two consecutive Moderate Action coordination between
1.1 – Section Level exceedances. A Moderate Action Level exceedance requires the proposed sampling
16.4.3.6 - Fish two consecutive Low Action Level exceedances. With the next fish schedule and the
Health
sampling scheduled to take place in 2024 (per Section 12.2.2) with proposed action level
follow up sampling planned in 2027 and 2030 during various
trigger confirmation
stages of closure, the earliest that a Moderate Action Level could requirements. Is
be assessed is 2027 and a High Action Level cannot be assessed at contingency sampling or
all until 2030.
alterations to the
sampling schedule
The Proposed Action levels and sampling frequency appear to be included in the
at odds and creating potential issues in addressing action level
management actions for
exceedances in a timely fashion and in creating a Response
Low Action Level
Framework that can react to issues of increasing severity.
exceedances of AEMP
components on greater
The absence of a Response Plan at the Low Action level, following than annual monitoring
the new revised Guidance, exacerbates this problem as clearly
cycles?
defined management actions in response to the Low Action Level
exceedance will not be defined within a Response Plan.

It is anticipated that an out-of-cycle or special study for fish may be initiated
in response to other non-Fish component Action Level triggers (i.e., as part
of Response Planning). Therefore, the extended timeline described by the
reviewer is not the only schedule by which Response Planning actions
related to a High Action Level trigger may be undertaken. The adjustment of
the Low Action Level trigger based on guidance from the MVLWB (MVLWB
2019) necessitated the shift of normal range comparisons from the Low to
the Moderate Action Level definition, which decreased the sensitivity of the
Low Action Level. The confirmation of a Moderate Action Level under the
new Response Framework being necessary to trigger a High Action Level
equates to a confirmed Low Action Level under the previous design and the
trigger is supported by consistent effects in one or more other AEMP
components. De Beers believes the High Action Level definition requiring
confirmation of the Moderate Action Level trigger is appropriate for closure
given the expectation that out-of-cycle special studies may occur and the
adjusted sensitivity of the Action Level definitions relative to those
implemented during operations.

Reference: MVLWB/GNWT. (2019). Guidelines for Aquatic Effects
Monitoring Programs. March 2019. Yellowknife, NWT.
AEMP Design The proposed Moderate Action Level for Fish Health requires, in Please define what
A consistent effect is considered a change in a parameter or endpoint of
Plan Version addition to two Low Action Level exceedances and a mean greater DeBeers considers to be a another AEMP component that is in the same direction (i.e., may be driving
1.1 – Section that the reference normal range, that it is "supported by
consistent effect.
the observed toxicological impairment or nutrient enrichment). At this time
16.4.3.6 - Fish consistent effects in one or more other AEMP components".
there is no expectation of a magnitude qualifier related to "consistent
Health
effect".
Section 16.4.3.6 describes this in little detail stating that "It is
expected that if fish health endpoints or fish tissue chemistry
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“De Beers believes the High Action Level
definition requiring confirmation of the
Moderate Action Level trigger is
appropriate for closure given the
expectation that out-of-cycle special
studies may occur…”. The Board notes that
out-of-cycle special studies or response
plans should be triggered for the next year
after observations to fish to avoid the 3year cycle and subsequent delays.
The Board directs De Beers to include
further discussion on revisions to Action
Levels during the upcoming Closure
Technical Workshop.

Assessment of a consistent effect as
described by DeBeers with other AEMP
components does not appear to take into
the account the likely time lags between
responses in different media in the aquatic
environment. The Board is of the opinion
the connections proposed between AEMP
Action Levels for fish tissue and fish health

Page 12 of 31

parameters are increasing in severity of effect, then one or more
other AEMP components will support this response."

to other AEMP components are not
supported nor conservative.
The Board directs De Beers to reconsider
linkages between AEMP components
within Action Levels for Closure. These
linkages pose numerous potential
problems with the assessment and swift
response to changes in the aquatic
environment and cannot be approved as
proposed.

34

AEMP Design
Plan Version
1.1 – Section
16.4.3.6 - Fish
Health

35

AEMP Design
Plan Version
1.1 – Section
16.4.4.1 and
Table 16.4.-5

The High Action Level for Fish Tissue as proposed states that
"Effects exceed site-specific benchmarks for fish tissue
parameters.". Where a site-specific benchmark would be
developed following a Moderate Action Level exceedance.

Please provide additional
information on the High
Action Level for fish
health and the options
for alternative High
No details on a proposed approach to developing site-specific
Action Level criteria
objectives is provided in the Design Plan. Developing site-specific where data is insufficient
objectives can be difficult in the absence of sufficient toxicological to develop a site-specific
data, which is frequently lacking. Some outline of the procedure objective.
to be used to determine a site-specific objective would be
beneficial to determining the efficacy of the proposed High Action
Level as would a proposed High Action Level for parameters
where site-specific objectives cannot be developed.
DeBeers proposed High Action Level for “Water Quality
Please provide additional
(Nutrients) – Ecosystem Function” includes:
rationale for the
proposed High Action
Average concentration of total phosphorus in the whole lake or Level clarifying what is
the northwest arm (depending upon the discharge location) is
deemed an
above 20 μg/L
“unacceptable risk” to
fish.
AND
Unacceptable risk to fish in Snap Lake due to low dissolved oxygen
concentrations or algal toxins
Section 16.3.3 states that “Although Significance Thresholds for
water quality, sediment quality, and tissue chemistry are not
defined individually with respect to ecological function, Action
Levels are defined for these components. These exposure
endpoint groups provide "early warning" indicators of potential
adverse effects to plankton and benthos which are food for fish,
to fish health, and to the fish community.” This suggest that the
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The Board directs De Beers to include
further discussion on revisions to Action
Levels during the upcoming Closure
Technical Workshop.
Adequate response.

If there was an absence of toxicological data for a parameter and this
became evident at the time of triggering a Moderate Action Level (i.e.,
during development of a Response Plan), a specific method for deriving the The Board directs De Beers to include
site-specific benchmark for that particular parameter would be proposed at further discussion on revisions to Action
that time. The approach taken would be specific to the parameter triggering Levels during the upcoming Closure
and may be specific to the conditions under which it triggered, and the
Technical Workshop.
amount and type of data available at the time. For example, during the
development of the Thallium and Cesium in Fish Tissue Response Plan (De
Beers, 2014), it became apparent there was little toxicity data available in
the literature for stable cesium (i.e., non-radioisotopes); therefore, the
investigation largely considered information based primarily on studies using
radio cesium (137Cs). Taking such an approach could not have been
anticipated prior to the Action Level being triggered.
Unacceptable risk to fish is considered any circumstance (in this case,
The Board notes that DO levels were low in
nutrient enrichment) that may be reasonably expected to result in (1)
Snap Lake prior to mine development and
inadequate food for fish in Snap Lake, (2) fish in Snap Lake being unable to so it may be difficult to determine the
survive, grow or reproduce, or (3) a sustained absence of a fish species. With degree of risk to fish.
respect to the High Action Level for Water Quality (Nutrients)—Ecosystem
Function definition relating to other component Action Levels, specifically The proposal for a High Action Level is
Low and Moderate Action Levels, it is expected that sufficient time to allow worded around “risk” to fish and not
for management action would be available between these events as a result “effects to fish”. This plus the need to
of the Low and Moderate linkage to a subsequent High Action Level. An
implement management actions at the
unacceptable risk to fish would be based on a risk assessment, to be
Moderate AL should provide acceptable
completed when the Moderate Action Level is triggered, and consider the protection for fish.
magnitude, frequency and timing of lower dissolved oxygen concentrations
or algal toxins; temporal trends and spatial patterns of dissolved oxygen
The Board also notes that a Concordance
concentrations or algal toxins; the most recent predictions for dissolved
Table for comments provided on the AEMP
oxygen concentrations, and the sensitivity of fish in Snap Lake to low
Design Plan Version 1 was included in the
dissolved oxygen concentrations and algal toxins, and the food they eat
AEMP Design Plan Version 1.1 (Table 1A(e.g., benthic invertebrates) (see footnoted) of Table 16.4-5).
1). In Table 1A-1, MVLWB comment 58
asked for clarification of how microcystin
would be used in the high action level
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Action Levels for these components should be set low enough to
allow time for management action to takes place and ensure an
unacceptable risk to fish does not occur.
It is unclear in the Design Plan how a whole lake change in trophic
status and an unacceptable risk to fish within Snap Lake due to
low DO concentrations or toxic algae supports the AEMP as an
“early warning indicator” that is protective of biological
communities.

36

37

AEMP Design
Plan Version
1.1 – Section
16.4.4.2 –
Biological
Components
Nutrient
Response

AEMP Design
Plan Version
1.1 – Section

DeBeers proposed Low Action Level for “Biological Components - Please provide
The intention of the statement "A shift in phytoplankton community
Nutrient Response” states “A shift in phytoplankton community justification for the
composition from chrysophytes and diatoms to cyanobacteria and
composition from chrysophytes and diatoms to cyanobacteria and proposed Low Action
chlorophytes measured as a ≥50% reduction in baseline proportions of
chlorophytes measured as a ≥50% reduction in baseline
Level and discussion why chrysophytes and diatoms is also required to indicate that the
proportions of chrysophytes and diatoms is also required to
the proposed shift
phytoplankton community is moving away from baseline composition to a
indicate that the phytoplankton community is moving away from outside the normal range community capable of producing nuisance or toxic cyanobacteria blooms
baseline composition to a community capable of producing
for chlorophyll a or
(Anderson et al. 2002)," is to capture community compositional changes in
nuisance or toxic cyanobacteria blooms (Anderson et al. 2002).” phytoplankton biomass the phytoplankton community. However, De Beers accepts the suggestion
This requirement is in addition to:
would not be sufficient as provided by the MVLWB and will remove the above quoted text from the
an early warning
Low Action Level for Biological Components - Nutrient Response.
Mean total phytoplankton biomass in Snap Lake above the normal indicator of a nutrient
range or mean(e) chlorophyll a concentration greater than 3.4
response.
μg/L (i.e., 25% less than the top of oligotrophic range).
As this is a Low Action Level it is unclear in the Design Plan what
the justification for such an unconservative Low Action Level is.
We would not expect to see any significant increase in
cyanobacteria associated with small increases in total phosphorus
nor does a significant change towards potential toxic algae
suggest an “early warning” indicator.
De Beers proposed High Action Level Criteria for “Biological
Please clarify how you
Visual algal bloom was added to the Action Level criteria as a conservative
Components - Nutrient Response” includes:
propose to visually define approach to retain the ability to investigate any unusual algal occurrences
what is and what is not that may be witnessed by people at Site. The visual algal bloom criterion is
deemed an algae bloom part of the High Action Level criteria; therefore, it is assumed that a
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trigger, when it was proposed to
discontinue monitoring this parameter. De
Beers provided this response “The intent
in the AEMP Design Plan for Closure V.1
(De Beers 2020) was for a Low Action Level
trigger for water quality to trigger
microcystin monitoring in Snap Lake. This
will be included in the Response Actions in
the next version of the AEMP Design Plan
for Closure. Therefore, although
microcystin monitoring will be
discontinued, if a Low Action Level for
nutrient enrichment is triggered, then
microcystin monitoring will resume.” The
Board notes that this information was not
included in the response action in the
AEMP Design Plan Version 1.1 and it is not
clear why this commitment was changed
by De Beers.
The Board directs De Beers to include
further discussion on revisions to Action
Levels during the upcoming Closure
Technical Workshop.
Adequate response.
The Board notes that the revised Low
Action Level now reads:
Mean total phytoplankton biomass in Snap
Lake above the normal range or mean(e)
chlorophyll a concentration greater than
3.4 μg/L (i.e., 25% less than the top of
oligotrophic range).
The Board directs De Beers to include
further discussion on revisions to Action
Levels during the upcoming Closure
Technical Workshop.

The Board directs De Beers to include
further discussion on revisions to Action
Levels during the upcoming Closure
Technical Workshop.
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16.4.4.2 Table “A visual algal bloom or a shift in phytoplankton community
16.4-5
composition to cyanobacteria dominance measured as ≥80%
proportion of cyanobacteria in the community in Snap Lake”

for the purpose of the
High Action Level
criterion.

40

AEMP Design
Plan Version
1.1 – Section
16.4.5 and
Table 16.4-6 –
Protection of
Traditional
Land Use

DeBeers states that five samples will be used to create a normal
distribution. It is unclear if five samples are sufficient to create a
normal distribution or if a normal distribution is even likely, as in
water quality normal distributions are not common.

Please provide further
The purpose of creating a normal distribution from the five samples is to
Adequate response.
detail on the methods for incorporate the variability observed in the data at Node 22. In addition to
creating a normal
providing information on the variability of TDS at the station, the five
The Board directs De Beers to include
distribution supporting samples will increase confidence when comparisons to the Acceptable Limit further discussion on revisions to Action
the use of only five data are completed (relative to the collection of a single sample for assessing
Levels during the upcoming Closure
points and an alternate conformity). The five samples taken for conformity analysis may or may not Technical Workshop.
approach should a
be normally distributed; however, the underlying distribution of TDS data at
normal distribution not Node 22 was not significantly different from a normal distribution (Shapirobe achieved.
Wilk test, P=0.36) based on the data used to developed the range of natural
variability for the Action Level assessment and the Acceptable Limit (Table 53 in Golder [2017]).

41

AEMP Design
Plan Version

DeBeers states that concentrations of TDS downstream of Snap
Lake have typically been below predictions and are predicted to

Please clarify the
compliance of the

38

39

Moderate Action Level would already have been triggered and plankton
monitoring would be occurring at an increased frequency, dependent on a
schedule agreed upon with the MVLWB through the Response Plan. In
addition, water quality sampling will be occurring monthly during discharge,
It is unclear how a visual algae bloom is being defined or how it
based on Water Licence requirements; therefore, individuals will be on Site
would be assessed given the infrequent sampling taking place on
frequently for the water quality component, and will be able to detect a
the lake during closure and post closure.
visually apparent algal bloom. De Beers will provide descriptions and training
for on-Site staff on how to recognize an algal bloom (i.e., blue-green, green,
or pink scums present in the water column or shoreline).
AEMP Design De Beers proposed High Action Level Criteria for “Biological
Please provide rationale 'De Beers will change the High Action Level Criteria for "Biological
Adequate response. See also Board
Plan Version Components - Nutrient Response” includes:
for including a spatial
Components - Nutrient Response for the microcystin criteria to one or more decision for MVLWB Comment 35.
1.1 – Section
component on the High rather than two or more as follows:
16.4.4.2 Table “detectable microcystin concentrations at two or more stations in Action Level for Biological “detectable microcystin concentrations at one or more stations in Snap
The Board directs De Beers to include
16.4-5
Snap Lake”
Components.
Lake.”
further discussion on revisions to Action
Levels during the upcoming Closure
Algae blooms are difficult to define and their distribution difficult
Technical Workshop.
to predict depending on wind patterns on the water when they
are sampled. It is unclear why multiple stations would need to
show detectable toxin concentrations to warrant a High Action
Level exceedance
AEMP Design DeBeers proposed Medium Action Level for “Biological
Please provide a
To trigger the Moderate Action Level for nutrient enrichment, there has to The Board directs De Beers to include
Plan Version Components - Nutrient Response” includes:
complete rationale for be a meaningful increase in plankton in response to nutrient loading, which further discussion on revisions to Action
1.1 – Section
the selection of a 10-fold represents a moderate level of concern that the Significance Threshold could Levels during the upcoming Closure
16.4.4.2 –
“a 10-fold increase in mean phytoplankton biomass above the top increase in
be reached. A 10-fold or one log unit increase in phytoplankton biomass
Technical Workshop.
Biological
of the normal range (i.e., a one log unit increase), or
phytoplankton biomass above the normal range is a meaningful increase over the Low Action Level
Components
above the normal range. trigger (above the normal range) but still remains below the significance
Nutrient
mean chlorophyll a concentration in the mesotrophic range (i.e.,
threshold. A one log unit increase is a reasonable escalation in effects for
Response
>4.5 μg/L)”. Justification for such a large change in biomass to
phytoplankton biomass, especially given the variability observed in the
trigger a Moderate Action Level was discussed briefly during the
reference lakes (i.e., Northeast Lake in 2014, where cyanobacteria biomass
Snap Lake Workshop, however Board Staff would benefit from a
was higher than observed in the Snap Lake Main Basin, Lake 13 or relative to
more detailed justification as to why a 10-fold increase in biomass
previous years in Northeast Lake). The normal range consists of a 10-fold
has been chosen.
range, i.e., one log unit; therefore, De Beers proposes that the Low Action
Level range consist of an additional one log unit increase.
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The methods and thresholds for assessing conformity with Measure 1(d)
Adequate response.
(i.e., average concentrations at Node 22 below the Acceptable Limit of 19.1
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1.1 – Section
16.4.5 and
Table 16.4-6 –
Protection of
Traditional
Land Use

42

43

remain below the Acceptable Limit for TDS concentration (19.1
mg/L), which takes into account the upper limit of the range of
natural variability and sampling uncertainty.

proposed action levels for mg/L) and Low Action Level were approved in the Downstream Special Study The Board directs De Beers to include
Protection of Traditional Report (Golder 2017). All Action Levels for traditional land use are based on further discussion on revisions to Action
Uses in the context of the a lower value relative to the Acceptable Limit (i.e., 16.4 mg/L, the upper limit Levels during the upcoming Closure
EA Measure 1(d).
of the tolerance interval); therefore, the Action Levels provide conservatism Technical Workshop.
The EA Measure 1(d) for MacKay Lake was to remain within range
and an early warning prior to non-conformity with Measure 1(d) . For
of natural variability. However, the Low Action Level, Moderate
example, the Low Action Level is triggered when a quarter to less than half
Action Level and High Action Level for Traditional Uses appear to
of the normal distribution of concentrations in samples collected at Node 22
allow TDS concentrations to exceed the range of natural
is above the upper tolerance interval (i.e., 16.4 mg/L). Depending on the
variability and violate the EA Measure 1(d). Additional justification
distribution of the collected samples, a Moderate Action Level may be
or clarification of the proposed action levels for Protection of
triggered before non-conformity with Measure 1(d) occurs (i.e., average
Traditional Uses in the context of the EA Measure 1(d) for no
concentrations will remain below the Acceptable Limit of 19.1 mg/L). The
detectable change in McKay Lake is warranted. Given that an
Low, Moderate and High Action Levels for traditional land use will be
Acceptable Limit has been defined, it is unclear why it has not
triggered if TDS concentrations increase over time from within the range of
been more directly incorporated into the Action levels.
natural variability to concentrations that would indicate non-conformity
with Measure 1(d) (i.e., concentrations above the Acceptable Limit).

Reference:
Golder (Golder Associates Ltd.). 2017. Snap Lake Mine 2017 Downstream
Watercourses Special Study Report Version 2. Prepared for De Beers Canada
Inc. Golder Doc No. 1657114-6200. Submitted to the Mackenzie Valley Land
and Water Board, Yellowknife, NT, Canada October 2017.
AEMP Design DeBeers states that closure criteria are assessed based on “The Please discuss the
Whole-lake averages, as opposed to single concentrations or concentrations Adequate response.
Plan Version average concentration of total phosphorus in standard AEMP
rationale for using whole within a localized area such as the mixing zone, have consistently been used
1.1 – Closure samples (Section 6.3.3.4) in the main basin (i.e., whole-lake
lake changes in nutrients for comparison to the AEMP benchmark for total phosphorus for nutrient
Criteria - Table average).” For nutrient enrichment:
as the criteria for closure. enrichment because changes in trophic status of a lake due to nutrient
17-1 – Closure
enrichment are the results of an overall greater availability of nutrients
Criteria for
The average concentration of total phosphorus in standard AEMP
within the waterbody, and not by single elevated nutrient concentrations or
Site-wide 3
samples (Section 6.3.3.4) in the main basin (i.e., whole-lake
concentrations within localized areas. Spatial variability for total
Objective
average) and in the northwest arm (northwest arm average)
phosphorus in Snap Lake is limited due to wind-driven mixing in this small
during each lake-wide sampling event, each year for five
lake during the open-water season (Figure 3.1C-28). Whole-lake average
years from the start of Post-closure, will be below the AEMP
(i.e., average of Snap Lake excluding the northwest arm where no discharge
benchmark for nutrient enrichment.”
occurred) concentrations have been used for comparison to the AEMP
benchmark for nutrient enrichment since the AEMP Response Framework
This follows from previous inquiries on the use of whole lake
was developed in the 2013 AEMP Design Plan.
average concentrations for a nutrient response on a large lake.
AEMP Design Closure Criteria States that “An ecologically significant increasing Please clarify how a
If after five years from the start of Post-closure, an ecologically significant The Board directs De Beers to revise
Plan Version trend will be identified for a parameter if its concentration is
change from an
increasing trend for water quality was identified in Snap Lake, monitoring Closure Criteria 2B to remove the spatial
1.1 – Closure increasing at more than one station in Snap Lake...”.
ecological significant to would continue until such time that either concentrations decreased or the component and ensure that investigation
Criteria
non-ecologically
magnitude of slope of the trend from the start of Post-closure was smaller, and monitoring of potential localized
It is unclear why more than a single station increasing significantly significant change would such that the AEMP benchmark would not be exceeded in 100 years, or that trends in water quality is possible.
and trending beyond a AEMP benchmark is necessary to be
be determined and
increasing trends were no longer identified at multiple stations. These
deemed ecologically significant. It is also not clear what would
discuss the rationale for differences all indicate a reduced risk of exceeding an AEMP benchmark in The Board directs De Beers to include
deem an ecologically significant change as being “no longer
more than one site being the future, or that the increasing trend will result in overall changes in water further discussion on closure criteria
ecologically significant”. Would all increasing trends need to be required to deem a
quality in Snap Lake.
during the upcoming Closure Technical
reversed or just enough so that no more than one station is
change ecological
Trend analyses can be completed at 11 stations in Snap Lake during PostWorkshop.
trending towards a benchmark exceedance? How long would
significant.
closure; therefore, if only 1 station is showing an increasing trend and the
monitoring of a shifting trend take place before determining the
remaining 10 stations are not showing increasing trends, it is more likely
trend is over?
that the increase at the single station is an anomalous result or represents a
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44

AEMP Design
Plan Version
1.1 – Closure
Criteria

An increasing trend is not considered ecologically significant if
only found at one station in Snap Lake, or if the trend is also
occurring in Northeast Lake with a similar slope.

Please discuss the
methods for comparing
Snap Lake and Northeast
Lake trends and if these
Statistical temporal trend analyses will follow methods described assessments will analyze
in Key Question 3 for water quality (Section 6.3.5.3).
step changes in
parameter
The methods provided describe trend analysis for Snap Lake but concentrations.
not how comparisons with Northeast Lake will be made. Detail on
how these analyses will be performed would be useful in
reviewing the Design Plan.
No
Topic
Reviewer Comment
Reviewer
Recommendation
GNWT-ENR (Environment and Natural Resources) - Mr. Patrick Clancy
1
AEMP DP and ENR Cover Letter
ENR Cover Letter
2012-20 AERR
Submission
2
AEMP DP and ENR Cover Letter
ENR Cover Letter
2012-20 AERR
Submission
3
Topic: Overall ENR appreciates the workshop held by De Beers to discuss these None
Context
documents, and for taking reviewer input into account when
developing the revised documents that are the focus of this
review. ENR notes that the comments below reflect review of the
Aquatic Effects Re-evaluation Report, the AEMP Design Plan for
Closure V 1.1, as well as the most recent Water Quality Model
Reports, as much of the AEMP planning is currently based on
model predictions.

localized increasing trend that will not affect overall lake water quality,
rather than an ecologically significant increasing trend that would result in
impairment of aquatic life or drinking water in Snap Lake.
See responses to MVLWB-17 and MVLWB-21.

Adequate response.

Proponent Response

n/a

Noted.

n/a

Noted.

n/a

Noted.

NotedENR retained Zajdlik Associates Inc. to conduct a review of
De Beers Canada Inc.’s (De Beers) AEMP Design Plan for Closure
V.1.1 and Aquatic Effects Re-evaluation Report for Snap Lake
Mine. ENR has extracted and summarized the comments and
recommendations from the memorandum and provided them
below.
4

Topic: Stability As this is an AEMP Design Plan for Closure, it is important to keep
of Project
the closure principles in mind. The primary focus of this review is
Components the principle of chemical stability. In this regard, the Closure
Guidelines (MVLWB/AANDC, 2013) states: “Any project
component (including associated wastes) that remains after
closure should be chemically stable, chemical constituents from
the project components should not endanger human, wildlife, or
environmental health and safety, should not result in the inability
to achieve the water quality objectives, and should not adversely
affect soil or air quality in the long term.”
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1) ENR recommends that Acknowledged
De Beers consider ENR’s
comments below within
the context of ensuring
that any project
components remaining
after closure remain
chemically stable, and
using the AEMP Design
Plan for Closure V 1.1 to

Noted.
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5

6

monitor and demonstrate
that this is the case.
Topic: AEMP Currently, post-closure concentration predictions are being
1) ENR recommends that Acknowledged
Noted.
Benchmarks for compared to AEMP benchmarks that were established for the
De Beers, as well as
Post-Closure Operations phase with a few recent updates for Closure. It is
reviewers and the
important to note that those benchmarks are based on the
Mackenzie Valley Land
principle of no use impairment when applied one at a time. While and Water Board
the AEMP benchmarks for post-closure aren’t clear at this time, (MVLWB), keep the
ENR expects that consultation with interested parties will occur statements above in
prior to establishing benchmarks for a closed mine. Therefore, the mind when assessing
comparison of post-closure concentration predictions with AEMP model predictions for the
benchmarks does not necessarily demonstrate that there won’t Post-Closure period.
be undesirably high concentrations in future.
Topic:
De Beers states in the Water Management Plan Version 5.1 (De 1) ENR recommends that In Closure, the model flow path accounts for all loads entering Snap Lake. As Adequate response.
Underground Beers, 2021c): “De Beers will retain the ability to pump surface
De Beers conservatively of 14 June 2020, the model does not include discharge of surface water in
Flowpath
water to the underground mine until approximately Year 2 (2023) (i.e., highest reasonable the water management pond (WMP) or influent storage ponds (ISPs) to the
of Closure. De Beers expects that surface water will meet effluent use of reverse osmosis underground mine or discharge of backwash water and brine from the
quality criteria throughout closure”. The model flow path for the unit) estimate the volume modular water treatment plant (WTP) and reverse osmosis (RO) unit to the
closure period is incomplete as it does not include the
of reverse osmosis
underground mine and the resulting displacement of underground
displacement of underground water to Snap Lake following
residuals that could be minewater into Snap Lake. Instead, the model assumes that surface water in
pumping, as shown in Figure 2-5 of the Hydrodynamic and Water produced during periods the WMP (i.e., 14 June 2020 - 2022) or ISPs (i.e., 2023) is pumped to Snap
Quality Report (Golder, 2021b). This is reflected in the footnote to where the displacement Lake without treatment. This untreated model flow path accounts for all
this Figure which states: “Note: The modular WTP and RO unit is of water from
loads entering Snap Lake because discharge of surface water, backwash
assumed to not operate as of 14 June 2020.”
underground workings to water, or brine to the underground mine originates from surface water in
Snap Lake is omitted (i.e., the WMP or ISPs, and water in the WMP is expected to have higher
following December 2019 concentrations of parameters than underground minewater displaced into
(Golder 2021b, Figure 2- Snap Lake (Figure GNWT ENR 6-1). Underground minewater is expected to
3)).
have concentrations of parameters that are similar to concentrations in Snap
Lake in January and February 2017 when the underground mine was
2) ENR recommends that flooded.
De Beers estimate the
1) The volume of reverse osmosis residuals is expected to be approximately
chemical loads associated 25% of the volume of surface water that is pumped to the modular WTP and
with this volume of
RO unit.
displaced minewater,
2) Loads of parameters associated with the discharge of surface water from
relative to chemical loads the WMP to Snap Lake without treatment are presented in Appendix E of
associated with volumes the Site Water Quality Model Report (Golder 2021). The proportion of the
released during periods load associated with the volume of displaced minewater will depend on: a)
of active discharge to
the volume of surface water, backwash water, and brine pumped to the
assess the effect of
underground mine compared to the volume of treated effluent pumped to
omitting this modelling Snap Lake and b) the concentrations of surface water, backwash, brine,
flow path.
underground minewater, and treated effluent pumped to Snap Lake. The
loads in the underground minewater displaced into Snap Lake are expected
to be a fraction of the loads associated with the discharge of surface water
from the WMP to Snap Lake without treatment in Appendix E (Golder 2021).
Reference:
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7

8

Golder (Golder Associates Ltd.). 2021. Snap Lake Mine. Site Water Quality
Model Report. Prepared for De Beers Canada Inc., Calgary, AB, Canada.
Golder Doc No. 20387045/DCN-009. March 2021.
Topic:
It isn’t clear whether a scenario would arise where both the
1) ENR recommends that See the response to GNWT-ENR-6. In Closure, the model flow path accounts Adequate response.
Combined
reverse osmosis unit will be used to treat water and collected
De Beers estimate the
for all loads entering Snap Lake.
Chemical Load seepage water will be sent to the underground workings. In the combined chemical load 1) Loads of parameters associated with the discharge of surface water from
to
event that these events could occur within the same open water of displaced underground the WMP to Snap Lake without treatment are presented in Appendix E of
Underground season, the combined chemical load of displaced underground
minewater to Snap Lake, the Site Water Quality Model Report (Golder 2021). The worst case estimate
minewater to Snap Lake due to pumping of seepage water to
due to pumping of
of the combined loads of parameters in displaced underground minewater
underground workings, and disposal of reverse osmosis residuals seepage water to
to Snap Lake is to assume that all of the surface water that is collected in the
should be estimated using reasonable worst-case estimates for underground workings water management pond (WMP) or influent storage ponds (ISPs) is pumped
volumes of water being pumped underground and concentrations and disposal of reverse to the underground mine. For this worst case estimate, the loads of
of the displaced minewater. That chemical load should be
osmosis residuals, using parameters in the displaced underground minewater would be the same as
compared with chemical loads associated with water discharged reasonable worst case
the loads presented in Appendix E (Golder 2021).
to Snap Lake during an open water season. The result would be estimates for volumes of
used to rationalize the absence of an underground flow path
water being pumped
Reference:
subsequent to December 2019.
underground and
Golder (Golder Associates Ltd.). 2021. Snap Lake Mine. Site Water Quality
concentrations of the
Model Report. Prepared for De Beers Canada Inc., Calgary, AB, Canada.
displaced minewater.
Golder Doc No. 20387045/DCN-009. March 2021.
Topic:
In a discussion regarding contingency plans, the Hydrodynamic
1) ENR recommends that See the response to GNWT-ENR-6. In Closure, the model flow path accounts Adequate response.
Contingency Water Quality Model De Beers (2021c) states: “During the closure De Beers conservatively for all loads entering Snap Lake.
Options
period, while the Water Treatment Plant and underground water estimate, (i.e., highest
return system remains in place, the following contingency options reasonable volume of
The volumes of water and associated nitrate loads not meeting the
would be considered for addressing water that does not meet
water not meeting EQCs maximum average concentration (MAC) effluent quality criteria (EQC) for
EQC: Discharge to the underground (upon approval of the
and highest reasonable nitrate of 60 mg N/L that may be pumped to the underground workings are
Inspector)”.
concentration estimates presented in Figure GNWT-ENR-8.1. To generate the volumes and nitrate
of displaced minewater), loads that did not meet MAC EQC for nitrate, the site water quality model
De Beers should estimate the chemical load associated with the the chemical loads
was adjusted to pump water with concentrations of nitrate greater than 60
volume of water not meeting EQC that may need to be pumped to associated with the
mg N/L from the Water Management Pond (WMP), East Influent Storage
the underground workings relative to chemical loads associated volume of water not
Pond (East ISP), and West Influent Storage Pond (West ISP) to the
with volumes released during periods of active discharge to assess meeting EQCs that would underground workings. This pumping scenario was not presented in the Site
the effect of omitting this modeling flow path.
need to be pumped to
Water Quality Model Report (Golder 2021). Instead, water that did not
the underground
meet MAC EQC for nitrate was retained in the WMP, East ISP, and/or West
workings relative to
ISP and was not pumped to Snap Lake until concentrations of nitrate were
chemical loads associated less than 60 mg N/L. Either approach results in the same load of nitrate
with volumes released entering Snap Lake during the open water period, but the timing and the
during periods of active location of where the load enters the lake may differ.
discharge to assess the
effect of omitting this
Concentrations of nitrate in the WMP were predicted to be greater than 60
modeling flow path.
mg N/L during May 2021 and May 2022. Concentrations of nitrate in the
East ISP and West ISP were predicted to be greater than 60 mg N/L during
May 2023.
Reference:
Golder (Golder Associates Ltd.). 2021. Snap Lake Mine. Site Water Quality
Model Report. Prepared for De Beers Canada Inc., Calgary, AB, Canada.
Golder Doc No. 20387045/DCN-009. March 2021.
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9

Topic: Internal
Loadings from
Previous
Discharge

Section 4.3 of the AEMP Design Plan for Closure V 1.1 (De Beers,
2021a) lists “internal loading of previously discharged effluentrelated parameters (metals) into Snap Lake” as a “stressor or
concern”. It also states: “Internal loading of previously discharged
effluent-related parameters into Snap Lake is a new potential
stressor identified for Closure, and possibly for Post-closure.” It is
based on the observation of increasing trends above normal
ranges for a subset of sediment quality parameters (i.e.,
antimony, calcium, mercury, silver, sodium, strontium) during
operations, combined with the reduction in bottom DO
concentrations during ice-cover since the large reduction in 2017
in treated effluent volume discharged to the lake.” Low bottom
DO during ice-covered conditions could result in the release of
some metals (e.g., potentially those that have increased in the
sediments during Operations, and parameters prone to release
during low DO conditions, such as iron, manganese and
phosphorous) into the overlying water column.

1) ENR recommends that 1) Refer to attachment GNWT_ENR_9_Part 1.docx
De Beers present time
series’ of annualized
2) Refer to attachment GNWT_ENR_9_Part_2_xlsm
loadings to Snap Lake for
all evaluated parameters
especially those analytes
not associated with Mine
effluent (as defined
through correlation
analyses with
conductivity). The time
series should include the
latter portion of the
operations period to the
present time.

Adequate response.

2) ENR also recommends
that De Beers provide
De Beers proposes to maintain monitoring stations (SNAP03,
time series’ of predicted
SNAP05, SNAP06, SNAP08 and SNAP11A), and is proposing to
concentrations for all
collect bottom water quality samples at active AEMP stations in evaluated parameters
addition to regular AEMP water quality samples. ENR notes that especially those analytes
the investigation should be accompanied by a contrast of historic not associated with Mine
and ongoing loadings and concentrations with current and near- effluent (as defined
future measurements, to assess whether the mine site itself is
through correlation
releasing analytes through diffuse losses from sediment as
analyses with
described above.
conductivity). These
would be the time series
used to populate Table 52 in the Hydrodynamic
and Water Quality Model
Report (Golder 2021c).
10

Topic:
Uncontrolled
Runoff

Optimally, non-point sources would be assessed using sampling 1) ENR recommends that All runoff during the closure execution activities will be controlled in
locations situated specifically in areas of potential runoff as
De Beers discuss the
accordance with the approved Erosion and Sedimentation Plan.
suggested by GNWT ENR in comments on the MV2019L2-0004
process for identifying
Water Licence Application. Although De Beers responded
and characterizing
affirmatively to this suggestion in 2019, in 2021 De Beers states in sediment release from
the AEMP Design Plan for Closure that: “Sediment release from uncontrolled runoff as
uncontrolled runoff may occur as a result of Closure activities,
committed to in 2019.
such as development of the closure water management system,
decommissioning, demolition, and active site revegetation.
Suspended sediment monitoring will continue under the
Surveillance Network Program (SNP), during Closure, as part of
the Water Licence requirements, and data will be reviewed by the
water quality component of the AEMP. No additional monitoring
related to sediment releases will be done under the AEMP unless
triggered through the SNP”.
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The Board notes that control and
monitoring of runoff during
implementation of closure activities should
be completed in accordance with the
approved Erosion and Sediment Control
Plan for site-wide activities, and with the
North Pile Management Plan (currently
under review),which applies to the North
Pile and water management system.
The Board directs De Beers to update the
AEMP Design Plan to include correct and
complete cross-references to other
relevant plans associated with monitoring
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if these results may be used as supporting
information to the AEMP results.

It isn’t clear how existing land-based SNP locations presented in
Annex A, Part A of the Water Licence, or aquatic SNP locations
clustered around discharge locations, will deal with unanticipated
sediment losses. De Beers should discuss the process for
identifying and characterizing unanticipated losses as committed
to in 2019.
11

Topic:
Determining
“mine-related”
Parameters

12

Topic:
References

In the 2020 AEMP Annual Report (De Beers, 2021b), a P-value of 1) ENR recommends that
0.001 was used to identify those parameters that were
De Beers use the same Psignificantly correlated with conductivity (Section 3.2.2.4).
value consistently
Elsewhere in the same document, (Section 3.2.2.5) De Beers uses throughout all statistical
the much more common P-value of 0.05 that is used to evaluate analyses or provide a
the significance of a trend. De Beers should consistently use the detailed rationalization
same P-value to determine significance throughout all statistical for doing otherwise.
analyses or provide a detailed rationalization for doing otherwise.
The current practice results in fewer analytes labelled as “minerelated” than would occur using a larger P-value such as 0.05. This
results in fewer analytes being examined for temporal trends
when using this selection criterion.
ENR provides the following references in support of this
None
submission:

A consistent p-value of 0.05 is proposed to be used for identifying
Adequate response.
statistically significant increasing trends in water quality (see Section 6.3.5.3
of the AEMP Design Plan for Closure). Statistical analyses of the correlation
between conductivity and other parameters (which previously had used a
Type 1 error rate of 0.1% for the Pearson correlation test to account for the
large number of correlations and the large sample size) is no longer
proposed as part of the screening process for identifying temporal trends in
water quality in Snap Lake.

n/a

Noted.

De Beers. 2021a. Snap Lake Mine Aquatic Effects Monitoring
Program Design Plan for Closure V.1.1. July 2021.
De Beers 2021b. 2020 Annual Report in Support of the Aquatics
Effects Monitoring Program Water Licence (MV2011L2-0004 and
MV2019L2-0004), Snap Lake Project.
De Beers. 2021c. Snap Lake Mine Water Management Plan V.5.1,
March 2021.
Golder. 2021a. 2012 to 2020 Aquatic Effects Re-evaluation Report
Snap Lake Mine, July 2021.
Golder. 2021b. Snap Lake Mine Site Water Quality Model Report.
Submitted to De Beers Canada Inc. March 2021.
Golder. 2021c. Snap Lake Mine Snap Lake Hydrodynamic and
Water Quality Model Report. Submitted to De Beers Canada Inc.
March 2021.
MVLWB / AANDC (Mackenzie Valley Land and Water Board /
Aboriginal Affairs and Northern Development Canada). 2013.
Guidelines for the Closure and Reclamation of Advanced Mineral
Exploration and Mine Sites in the Northwest Territories,
November 2013.
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No

Topic

Reviewer Comment

Reviewer
Recommendation

Proponent Response

Environment and Climate Change Canada (ECCC) - Jennifer Sabourin
1
Cover Letter Cover Letter
N/A
n/a
Noted.
2
Internal
The AEMP Design Plan includes information on an internal loading ECCC recommends the If internal loadings from metals released from sediments cause
The Board directs De Beers to discuss the
Loading
stressor for Snap Lake based on the observation of increasing
Proponent provide
concentrations of these metals to increase in Snap Lake, these increases will data analysis approach for the assessment
Stressor
trends above normal ranges for a subset of sediment quality
additional information on be identified either visually on temporal plots, through comparisons to the of internal loading including the
parameters (i.e., antimony, calcium, mercury, silver, sodium,
how the proposed study Snap Lake normal range or statistical trend testing, which are all included in assessment of bottom water quality
strontium). It is stated that low bottom DO during ice cover
design for closure is
the assessment of temporal trends in Key Question 3 for water quality. As an samples.
(return to baseline DO conditions) could result in the release of sufficient to identify
example, increases in manganese concentrations in Snap Lake, which may
some metals from sediments into the water column. It is stated water quality changes
be due release from sediments as dissolved oxygen concentrations return to
that this internal loading source will require careful assessment due to the potential for lower baseline values, have been identified in previous AEMP reports based
due the limited baseline water quality at the bottom of Snap Lake. internal loadings from
on comparisons to the Snap Lake normal ranges and statistical trend testing.
metals released from
Reference:
sediments.
- AEMP Design Plan for Closure V1.1
- Section 4.3: Stressors of Potential Concern
3
Potential
The re-evaluation report identified increasing trends in
ECCC recommends the 1) Refer to attachment ECCC_3_Part_1.docx
1) Adequate Response
Sources for
concentrations for some metals during the Care and Maintenance Proponent provide:
Increased
period. The data suggests that concentrations of total arsenic,
2) Predicted maximum concentrations of total aluminum, iron, and titanium
2) Adequate Response.
Concentrations cobalt, copper, iron, and manganese demonstrate a statistically - a discussion of potential in post-closure are higher than maximum concentrations during operations
significant increasing trend. It is stated that these increases are sources for the observed at the West influent storage pond (ISP) mixing zone (SNP 02-20j, k) and the
likely mine-related but not directly from effluent discharges, and increases in
East ISP mixing zone (SNP 02-20h, i). At other locations in Snap Lake, the
the report notes that loadings from these parameters were lower concentrations in Snap predicted maximum concentrations of total aluminum, iron, and titanium
during the Care and Maintenance period than they were in
Lake for total arsenic,
during post-closure are lower than maximum concentrations during
Operations. The report does not identify potential causes of these copper, iron, and
operations and extended care and maintenance (Golder 2021a). Peaks in
potential increases, other than to state that they are not likely
manganese, as identified concentrations for these parameters occur seasonally in May and June and
associated with effluent discharge.
in the 2012 to 2018 re- are due to the outflow from the East and West ISPs.
evaluation;
The updated re-evaluation report also includes updated water
In the site water quality model (Golder 2021b), the dissolved fractions of
quality predictions as the mine proceeds into closure and post- - a discussion of potential metals are modelled and a particulate fraction is added to the dissolved
closure. This includes several parameters where concentrations sources contributing to concentrations to calculate concentrations of total metals based on a
are predicted to be greater in post-closure than maximum
the predicted higher than constant total suspended solids (TSS) concentration. For the closure and
concentrations when the mine was operating (dissolved
operations
post-closure periods, the concentration of TSS was assumed to be equal to
phosphorus, total aluminum, cobalt, iron, titanium). The report concentrations in post- the maximum average concentration (MAC) effluent quality criterion (EQC)
does note that the model over-predicted cobalt during the
closure for dissolved
of 15 mg/L for the East and West ISPs (Golder 2021b). It is the assumption
calibration period and that the over prediction is expected to
phosphorus, total
of a constant TSS concentration in the outflow from the East and West ISPs
continue into the future, however, no discussion is provided for aluminum, iron, and
that is causing peaks in concentrations of total aluminum, iron, and titanium
the other parameters that are predicted to reach higher
titanium, as identified in at the mixing zone boundaries in Snap Lake. Predicted concentrations of
concentrations in post-closure than operations.
the updated water
total aluminum, iron, and titanium in Sump 3 (i.e., East ISP) and Sump 5 (i.e.,
quality modelling.
West ISP) were greater than monitoring data during the calibration period
Reference:
because of the addition of a particulate fraction based on a constant TSS
- 2012 to 2020 Aquatic Effects Re-Evaluation Report
concentration. It is expected that the over-prediction of concentrations of
- Section 3.1.2.2: Temporal Trends in Snap Lake and Downstream
total aluminum, iron, and titanium by the site water quality model during
- Section 4.1.1: Predicted Changes to Snap Lake Water Quality
the calibration period will continue in closure and post-closure. In Snap Lake,
the maximum predicted concentrations of total aluminum, iron, and
titanium at the West ISP and East ISP mixing zones are likely overpredictions
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because the assumption of a constant overflow TSS concentration of 15
mg/L is conservative.
Predicted maximum concentrations of dissolved phosphorus in post-closure
are higher than maximum concentrations during operations at the East ISP
mixing zone (SNP 02-20h, i). Discharge of effluent from the sewage
treatment plant (STP) in 2023 to the East ISP is predicted to cause dissolved
phosphorus concentrations in the East ISP to increase (Golder 2021b). As a
result, the Snap Lake model predicted that peaks in dissolved phosphorus
concentrations at the East ISP mixing zone would occur seasonally in May
and June for the first four years of post-closure until dissolved phosphorus
concentrations in the East ISP returned to levels observed in Sump 3 (i.e.,
East ISP) before the STP discharge in 2023.

No

Topic

Reviewer Comment

Reviewer
Recommendation

References:
Golder (Golder Associates Ltd.). 2021a. Snap Lake Mine. Snap Lake
Hydrodynamic and Water Quality Model Report. Submitted to De Beers
Canada Inc. Calgary, AB, Canada. March 2021.
Golder. 2021b. Snap Lake Mine. Site Water Quality Model Report. Submitted
to De Beers Canada Inc. Calgary, AB, Canada. March 2021.
Proponent Response

Snap Lake Environmental Monitoring Agency (SLEMA) - Sonia Aredes
1
SLEMA#1 Data
Please, update info in the These historical data (i.e., data collected prior to 2011) were not excluded Adequate response.
excluded in the Table 2.3-1 states: “Water quality Snap Lake no data excluded
Table or clarify what does from the plots but were excluded from normal range calculations and trend
report.
from the Re-evaluation Report”.
mean not data was
analyses because they may have erroneously increased the normal range or
According to the 2020 AEMP AR metals’ monitoring data was
excluded.
made it more difficult to identify an increasing trend. The rationale for
excluded for the determination of normal range and for trend
excluding data from normal range calculations is provided in the 2015
tests, because change in Method Detection Limit (MDL).
AEMP, Appendix 3D (De Beers 2016).
The normal range has been updated using only 2011 to 2015
analytical data for 15 metals (arsenic, beryllium, bismuth, cesium,
Reference:
chromium, cobalt, copper, iron, lead, mercury, selenium, silver,
De Beers. 2016. 2015 Annual Report in Support of the Aquatic Effects
thallium, vanadium, and zinc).
Monitoring Program Water Licence (MV2011L2-0004), Snap Lake Mine.
And trend tests only used data from 2011 to 2020 for total
Submitted to the Mackenzie Valley Land and Water Board. Yellowknife, NT,
arsenic, cobalt, copper, iron, and zinc and from 2015 to2020 for
Canada.
total cesium and thallium
2
SLEMA#2
Statement in the Report: In 2017, increasing trends from baseline Recommend: to inform in In-line monitoring of pH in the effluent is part of the Surveillance Network Adequate Response
Changes of pH values were observed in pH and alkalinity in all areas of Snap Lake, the monthly report the Program and the AEMP has not presented these data to-date in annual
in SLREF
likely related to the discharge of treated effluent with higher pH daily range of those
AEMP reports. Data shown on the temporal plots of pH and alkalinity values
and alkalinity than Snap Lake.
parameters (minimum in effluent discharged to Snap Lake (Figures 3.1A-3 and 3.1A-16 in the AEMP
and maximum values per Re-evaluation Report) are sufficient to confirm the potential connection
In other paragraph, the opposite is sustained: the decreasing
day) for the
between the higher pH and alkalinity of the treated effluent relative to Snap
concentrations or lack of continued increasing concentrations of corresponding month.
Lake and the increases in pH and alkalinity in Snap Lake observed during
major ions in Snap Lake in recent years is justified by the lower
What is the higher
Operations.
loading due to the decrease in effluent discharge volumes and
effluent pH measured in
concentrations.
line for 2017?
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The discharge of the treated effluent “with higher pH and
alkalinity” is used to justify the increase in pH and alkalinity in
Snap Lake.
Are the pH and alkalinity of the treated effluent high enough to
outweigh the decrease in effluent discharge volume? There is no
data provided to support the affirmation.

3

4

Water Licence, SNP for 2-17b requires to monitor flow, pH,
temperature, conductivity, and turbidity continuously, by in-line
monitoring during periods of flow. That information would help
assess changes in SL water chemistry more accurately, such as the
increase of pH. However, it is provided neither in the Annual
Report nor in the SNP monthly report.
SLEMA#3
Report statement: “In 2017, increasing trends from baseline
Assess and discuss the
Changes of pH values were observed in field and laboratory pH and total
likelihood that an
in SLREF
alkalinity in all areas of Snap Lake.”
increase in SL pH may be
Other paragraph states: “Similar pH values have been observed in due to groundwater
Snap Lake in 2017 to 2020, except for the diffuser area where
field pH decreased in 2018 compared to 2017.”
The last paragraph seems to contradict the affirmation that pH in
SL has increased due to the high pH of the effluent.
The increasing trend in pH in SL seems not to correlate well with
the decreasing volume of the discharge.
Changes in pH may be related to the rates of occurring reactions
that are not at equilibrium; many natural waters display such
effects.
Also, changes in pH in SL may be occurring due to the inflow of
groundwater with high pH.
The pH of the groundwater in contact with cemented backfilled
materials that would flow to SL was estimated as high as 11.8
(Table 9.2-5, Section 9.2, Developers Submission, EAR).
Geochemical Reports of 2017, 2018 and 2020 inform the
following field pH for PS1: 9.7 & 10.1 (June 2017); 9.29 &8.73
(June 2018); 9.3 (June 2020).
SLEMA#4.
Design Plan

The basis for the Design Plan of the AEMP for water monitoring
for closure and Post Closure are:
SW3 Criteria for water for “chemical stability”:
Water quality concentrations in Snap Lake (SL) are less than AEMP
benchmarks and are demonstrated for a period of 5 years from
the initiation of the Post-closure period.
And Underground Objective (UG2):
The annual water quality concentrations at Snap Lake stations,
where water from the underground may enter the lake, will be
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Based on the pH data collected to-date in Snap Lake, the observed increases Adequate Response
in pH in Snap Lake are unlikely to be related to groundwater inflows from
the underground workings of the Mine to Snap Lake for the following
reasons:
-Snap Lake pH only increased during Operations when water was not
pumped to the underground (i.e., reducing the potential for water to flow
from the underground workings into Snap Lake).
-Snap Lake pH has not increased since the underground workings were
flooded in February 2017, after which water was pumped from the surface
to the underground workings (i.e., increasing the potential for water to flow
from the underground workings into Snap Lake).
-Vertical profiles of pH in Snap Lake indicate that pH is typically either
consistent through the water column or is lower near the bottom of Snap
Lake (e.g., Figures 3E-5 to 3E-6 in the 2020 AEMP Report [De Beers 2021])
which is inconsistent with higher pH in groundwater causing pH to increase
in Snap Lake.
Reference:
De Beers. 2021. 2020 Annual Report in Support of the Aquatics Effects
Monitoring Program Water Licence (MV2019L2-0004), Snap Lake Mine.
Submitted to the Mackenzie Valley Land and Water Board. Yellowknife, NT,
Canada. April 2021.
From SLEMA 7 Response (copied by NJH)
See also MVWLB #43.
SLEMA-4: The assessment of Closure Criteria in Section 17 of the AEMP
Adequate Response.
Design Plan for Closure includes consideration of "chemical stability" by
requiring the absence of ecologically significant increasing trends in Snap
Lake for Closure Criteria to be met (in addition to concentrations remaining
below AEMP benchmarks). Therefore, the suggestion from SLEMA that the
only condition that must be achieved to meet Closure Criteria is for
concentrations to remain below AEMP benchmarks is incorrect. The need
for water treatment will be assessed through responses to Action Level
triggers as outlined in the Water Management Plan or the AEMP (e.g., in an
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less than AEMP benchmarks for the period when water is pumped
to the underground.

AEMP Response Plan). Not meeting Closure Criteria, on its own, is not
necessarily an indication that water treatment is required or appropriate

The proposed Closure Criteria SW3 and UG2 were discussed
during the Closure Workshop and during the review of the FCRP.
SLEMA disagrees with how the closure criteria SW3 and UG2 are
formulated. The criteria can be satisfied even if concentrations in
Snap Lake are increasing during the period studied because the
condition only requires concentrations to be below benchmark
values.
That scenario is far from a stable chemical system, where changes
in concentrations in the macro scale are not detectable.
Also, it does not answer the question, will water treatment be
required in the future? Water treatment cannot be ruled out in
the future if concentrations keep increasing in SL.
It is missing the discussion of a methodology to perform a valid
assessment of concentrations change in SL; an assessment that
will rule out the chances that concentrations will surpass
benchmark values at any time in SL.
5

6

Monitoring
Frequency

Monitoring
Frequency

SLEMA#4Cont.

From SLEMA 7 Response (copied by NJH)

Some answer to these questions is drafted in Chapter 17, where
ecologically significant increasing trend is defined.
“A parameter ecologically significant increasing trend will be
identified if its concentration is increasing at more than one
station in Snap Lake, and would exceed the AEMP benchmark
within 100 years, based on the station with the steepest slope.”
In the formulation of the updated Design Plan, DeBeers proposes
a reduction of the monitoring program during open water (ow)
season.
The reduction is based on the assessment of monitoring data
during the Open Water Season.

SLEMA-5: The proposed reduction in open-water sampling will not influence
De Beers' ability to assess temporal trends in Snap Lake. Late under-ice and
late open-water data have been used successfully to assess temporal trends
(i.e., using the Seasonal Kendall Test) because these data satisfy the
requirement of one sample per season and relatively equally spaced
sampling, and data are available for both these time periods at all stations
sampled lake-wide in Snap and Northeast lakes

DeBeers does not provide any information that helps to assess
whether the proposed reduction in monitoring frequency “will not
reduce the ability to identify increasing trends in concentrations
or assess Action Levels” (as stated)
SLEMA#4CONT.Rather than that, DeBeers:
Dismissed statistically significant changes in concentrations
because “the difference between sampling periods were
statistically significant but deemed minor (10% or less of
difference”.
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Adequate response.

From SLEMA 7 Response (copied by NJH)

The Board directs De Beers to assess the
power of the proposed monitoring
SLEMA-6: There will be no change in the ability to identify a temporal trend program to assess the percent of change
because the data that are proposed to be no longer collected were not
that is detectable at a reduced sample
previously used, or proposed to be used, in the temporal trend assessment frequency as part of updates and revision
in Version 1.2 of the AEMP Design Plan.
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7

Monitoring
Frequency

Dismissed statistically significant changes in reactive silica and
nitrate concentrations, which had the largest magnitudes of
difference of the parameters tested. And for that, it relied on
visual evaluation of plots to dismiss concentrations with a relative
percent difference of less than 20%.
Although visual inspection of a time series plot is the easiest way
to look for changes in concentrations, simple visualization cannot
adequately quantify the magnitude of a change. And visual
evaluation of plot cannot substitute statistical data analysis.
If DeBeers states that the reduction in frequency monitoring in SL
and LCB will not reduce the ability to identify trends in
concentrations, the question to be answered is:
What percentage of change can the reduced frequency
monitoring program detect (i.e., change in slope of any given
water quality parameter over a five-year time)?
SLEMA#4 CONT. The monitoring objective for Closure and PostClosure should be related to the detection of a trend and with
that objective, determine the optimum temporal frequency in a
long-term monitoring network design.
Such a monitoring objective and determination of the optimum
frequency need to specify the magnitude of the trend to be
estimated (e.g., before and after mean of a contaminant
concentration or load, or slope of a trend line for temperature
change or water quality index), the desired confidence level
associated with any assertion that a change has been detected
and the associated error.
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SLEMA refers to the
De Beers would like to provide clarification to address comments from
See also SLEMA 4, 5, 6.
document submitted by SLEMA (SLEMA-4 to 7) :
Zajdlik & Associates Inc. SLEMA-4: The assessment of Closure Criteria in Section 17 of the AEMP
The Board directs De Beers to further
on behalf of GNWT
Design Plan for Closure includes consideration of "chemical stability" by
discussing the monitoring frequency at the
during the review of the requiring the absence of ecologically significant increasing trends in Snap
workshop.
FCRP, 2.4
Lake for Closure Criteria to be met (in addition to concentrations remaining
Recommendations.
below AEMP benchmarks). Therefore, the suggestion from SLEMA that the
Also, SLEMA supports
only condition that must be achieved to meet Closure Criteria is for
that “AEMP and FCRP
concentrations to remain below AEMP benchmarks is incorrect. The need
should be subject to joint for water treatment will be assessed through responses to Action Level
approval.”
triggers as outlined in the Water Management Plan or the AEMP (e.g., in an
Conclusion: The Design AEMP Response Plan). Not meeting Closure Criteria, on its own, is not
Plan is not formulated to necessarily an indication that water treatment is required or appropriate.
address the issues
SLEMA-5: The proposed reduction in open-water sampling will not influence
discussed during the
De Beers' ability to assess temporal trends in Snap Lake. Late under-ice and
FCRP review and,
late open-water data have been used successfully to assess temporal trends
therefore, requires
(i.e., using the Seasonal Kendall Test) because these data satisfy the
reformulation
requirement of one sample per season and relatively equally spaced
sampling, and data are available for both these time periods at all stations
sampled lake-wide in Snap and Northeast lakes.
SLEMA-6: There will be no change in the ability to identify a temporal trend
because the data that are proposed to be no longer collected were not
previously used, or proposed to be used, in the temporal trend assessment.
SLEMA-7: See clarifications for SLEMA-5 and SLEMA-6 comments above.
Overall, De Beers disagrees that the AEMP Design Plan for Closure has not
been formulated to address the issues discussed during the preparation of
the Final Closure and Reclamation Plan. In particular, with respect to Closure
Criteria, the two main concerns for water quality (i.e., meeting Closure
Criteria if concentrations are continuing to increase in Snap Lake and
meeting Closure Criteria for the underground) have been included in both
the monitoring methods (i.e., additional monitoring of water quality in
bottom samples above the underground workings of the Mine in Section
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8

SLEMA#5
Monitoring is required to confirm of underground (UG) water
Underground impacting water quality of SL
Water

6.3.3.4) and the assessment methods for Closure Criteria (Section 17) in the
AEMP Design Plan for Closure.
What are the parameters The parameters that De Beers will monitor to assess if underground
Adequate response.
that DeBeers will focus minewater is impacting Snap Lake water quality are all parameters with
on monitoring to assess if Aquatic Effects Monitoring Program (AEMP) benchmarks, with the exception
UG water is impacting SL of the nutrient benchmark for total phosphorus and the health-based
Water Quality and find a drinking water quality guideline for total manganese (Table 17-2; De Beers
relationship between UG [2021]). The parameter list includes total dissolved solids, major ions,
water inflow and the
nutrients, and metals. The AEMP benchmarks are presented in Table 6.3-6 of
change in the SL water De Beers (2021).
quality (if possible,
In the AEMP Design Plan for Closure (De Beers 2021), De Beers has proposed
quantify).
the following: "If results are above AEMP benchmarks, an attempt will be
made to determine the potential cause of the elevated results and the
relevance of the elevated results to aquatic biota or drinking water. Where
appropriate, this will involve additional comparison of average conditions to
reference concentrations, guidelines, benchmarks and predicted
concentrations, or consideration of the information on which the AEMP
benchmark was developed." Therefore, if concentrations of a parameter in
bottom samples from stations above the underground workings were
greater than the AEMP benchmark, then the potential for displacement of
underground water into Snap Lake would be reviewed as a potential cause.
If concentrations of a parameter in bottom samples from stations above the
underground workings were below the AEMP benchmark, then
displacement of underground water into Snap Lake would not be
investigated.

Reference:
De Beers (De Beers Canada Inc.). 2021. Snap Lake Mine. Aquatics Effects
Monitoring Program Design Plan for Closure V.1.1. Submitted to the
Mackenzie Valley Land and Water Board, Yellowknife, NT, Canada. July 2021.
SLEMA does not support As discussed in the response to SLEMA-1, specific details of and rationale for Adequate response.
the reduction in
the exclusion of data from normal range calculations is provided in Appendix
monitoring frequency
3D of the 2015 AEMP (De Beers 2016). These historical data were not used
until the information
to assess the frequency of sampling during the open-water season. Data
asked in SLEMA#1 is
collected under open-water conditions (i.e., July and August) from 2016 to
provided.
2020 and predicted future concentrations were used to support the
rationale for the reduction in open-water monitoring frequency (see
Attachments A and B, respectively in Appendix 1.2A of the AEMP Reevaluation Report).

9

SLEMA#6
Sampling
Frequency

DeBeers proposes the reduction of the number of sampling
events during the ow season to one monitoring event (e.g., late
July or August)

10

SLEMA#7
Sampling
Frequency

During the Active Closure Period when effluent is pumped to the Please, clarify.
WMP or the WTP. If the discharge is not anticipated in August, the
annual ow program should be completed near the end of
discharge in July.
During Post Closure, effluent will discharge by gravity from the
sumps. According to this, more than 85% of the overflows from
the sumps are predicted to occur during the early open-water
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Monitoring at all stations at the edge of the mixing zones is proposed to be Adequate response.
completed once under-ice and at the frequency required by the Water
Licence (i.e., monthly at the existing mixing zone and weekly at the new
mixing zones) during discharge. The frequency of this monitoring will allow
for regular checks throughout the discharge period on water quality at
AEMP stations closest to the discharge (i.e., where concentrations are
expected to be the highest) to confirm that concentrations are not
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period (late June), with the remaining 15% to occur later during
the open water season due to rainfall events (July and August).
Regarding the Post-Closure discharge, how will those two periods
of effluent discharge be addressed to measure the changes due to
the discharge and correlate the changes in water quality with the
input?

approaching AEMP benchmarks or health-related drinking water guidelines
in Snap Lake. If concentrations at the edge of the mixing zones are elevated,
which is predicted for some parameters in the Snap Lake model, the results
of monthly monitoring of effluent chemistry can be used to further
investigate the likely cause of the potential elevated concentrations.
Differences in volume of the discharge that may occur during the discharge
period will not prevent the evaluation of impacts to water quality at the
mixing zones.
Include SNP03 in the
The rationale for selecting the monitoring stations for visual checks on
The Board is unclear given the uncertainty
assessment of ug water temporal trends in Section 6.3.5.3 was the ability to visually review data
of potential influence from the
on SL water quality.
from each area in Snap Lake (i.e., at stations at each of the mixing zones,
underground whether the exclusion
Also, please, clarify the stations that represented different areas in the main basin, and stations in SNAP03 is justifiable. it is unknown
following:
different areas of the northwest arm). The plots will include data from
whether the connection to the
What is the rationale that AEMP stations that are above the underground workings of the Mine (i.e., underground would show up first at
support the selection of SNP 02-20e and SNAP05) and therefore it is not necessary to add SNAP03 to SNAP05, therefore, the other station may
those MS? Which
the plots. Collection of bottom samples to monitor impacts from
be warranted.
monitoring stations are groundwater flowing from the underground workings into Snap Lake will be
going to be assessed for completed at all active AEMP stations above the underground workings (i.e., The Board directs De Beers to request a
ug water impact?
at SNP 02-20e, SNAP03, and SNAP05, and also at SNP 02-20d and SNP 02-20f reduction in these screening stations once
Given that an inflow of while discharge to the existing mixing zone occurs). Temporal trends in pH supporting data during closure and
low TDS, high pH,
will continue to be assessed as outlined in Section 6.3.5.3.
rationale are provided. The Board notes
Are temporal trends in
that this directive could be discussed
pH going to be assessed
further at the closure workshop.

11

SLEMA#8.
Representatives monitoring stations were selected to plot the
Selection of MS monitoring data and visually review for trends
for trend
assessment

12

SLEMA#9. QC According to DeBeers, the methodology of checking the
Using the conductivity to
on Calc. TDS correctness of calc. TDS value is:
check TDS calc
The calculated TDS results provided by the laboratory will be
verified by comparing these results with results calculated by the
Standard Methods (APHA 2012; Equation 6.4-1) formula. If the
values are different, the laboratory will be contacted to review
the TDS calculation formula and to re-issue the report.
Thus, the methodology consists in recalculating (so, redoing the
sum).
These are two not independent methods of control as they should
be. In fact, they are the same thing.
The determination of calc. TDS is subject to many errors – each
one of the parameters concentrations that is included in the sum
brings its analytical error of measurement. Therefore, to support
the correctness of the TDS calc. value another independent
method of QC should be used.
On the other hand, if there is a routinary calibration and cleaning
of the electrode, conductivity is a parameter easy to measure and
which does not involve many errors.
There is a direct relationship between conductivity and TDS calc.
The constant that relates conductivity and TDS calc can be
determined with the monitoring values at different TDS calc
ranges. And this relationship can be used to check the correctness
of the calc. TDS.
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The quality assurance and quality control check for verifying the correctness Adequate response.
of calculated total dissolved solids (TDS) results for the AEMP reports
includes comparing calculated TDS results provided by the laboratory with
results calculated by the Standard Methods formula (APHA 2012). The use
of the APHA formula for calculated TDS is a requirement of the current and
previous Water Licences (MVLWB 2018, 2020).
SLEMA suggests using the relationship between conductivity and TDS to
check the laboratory TDS calculation. The ionic composition in Snap Lake is
predicted to change and vary over time in closure and post-closure (e.g.,
proportions of sulphate and nitrate concentrations are predicted to be
higher compared to operations). The relationship between TDS and
conductivity may not be consistent if the proportion of constituents of TDS
change over time.
Calculated TDS versus conductivity plots are presented and reviewed in
annual AEMP reports (e.g., Figure 3E-1 of the 2020 AEMP Report) and where
results are identified outside of the historical relationship between
conductivity and TDS, additional investigations of the conductivity values
and calculated TDS concentrations are completed. In most cases, it was
found that field conductivity, and not calculated TDS, is the cause of the
inconsistency due to calibration issues, faulty sensors in the field or, when
vertical gradients in conductivity are steep, slight differences in the depth of
the field measurement and the depth of the sample.
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De Beers will continue to compare conductivity and calculated TDS results in
annual reports as a general check on both calculated TDS concentrations and
conductivity values. However, per the Water Licence, the laboratory TDS
results will continue to be verified with TDS calculated with the APHA
formula (MVLWB 2018, 2020).
References:
APHA (American Public Health Association). 2012. Standard Methods for the
Examination of Water and Wastewater, 22nd Edition, with updates to 2015.
Washington, DC, USA.
De Beers (De Beers Canada Inc.). 2020. 2020 Aquatic Effects Monitoring
Program Design Plan for Closure and Post-closure, Version 1. Submitted to
the Mackenzie Valley Land and Water Board. Yellowknife, NT, Canada.
September 2020.
MVLWB (Mackenzie Valley Land and Water Board). 2018. Mackenzie Valley
Land and Water Board Type A Water Licence MV2011L2-0004. Updated June
2018. Yellowknife, NT, Canada.
MVLWB. 2020. Issuance of Type A Water Licence (MV2019L2-004). De Beers
Canada Inc. – Closure and Post-Closure, Snap Lake Mine. May 2020.
13

SLEMA#10.
DeBeers has provided the following information related to the
Data Reporting reporting of the monitoring data
Lab used: Laboratory that undertook analysis
Lab analytical method
Method Detection Limit

All the above information Laboratories that completed the analyses for the AEMP will be identified
Adequate Response.
is required to report
and assessment of detection limits (DLs) will be included in annual AEMP
monitoring data
reporting. Target DLs are provided in Table 6.3-4 for water quality, Table 7.2according to the
1 for sediment quality and Table 12.2-1 for fish tissue chemistry in the AEMP
Standards for Reporting Design Plan. The target DLs will be compared to the reported DLs provided
Water Quality
by each laboratory for individual samples. If reported laboratory DLs are
Information in the NWT, higher than target DLs, a request will be submitted to the laboratory to
2020.
provide an explanation for the change in DL. If possible, parameters will be
SLEMA recommends the re-analyzed at the target DLs. If re-analysis at the target DL is not possible,
information be provided the results will be evaluated on a case-by-case basis to determine whether
in AEMP AR each year
they are suitable for the assessment. Analytical methods for metals for
water quality, sediment quality parameters and metals for fish tissue are
provided in the AEMP Design Plan in Section 6.3-4, Table 7.2-1 and Section
12.2.4, respectively.
Proposal: During Closure and Post-closure, under ice-cover
Keep under ice toxicity The purpose of toxicity testing is to evaluate if there are Mine-related
Adequate Response.
discharge will not occur, and no under ice toxicity samples will be test
effects, which are best assessed during periods of discharge or shortly
collected.
following a period of discharge. Under-ice sampling for toxicity after a
Comment:
prolonged period without discharge (i.e., under-ice during closure) is not
Changes in water quality due to mine effluent discharge have
expected to provide useful information to evaluate toxicity in the receiving
impacted SL water quality; Some of these changes are more
environment. Changes in water chemistry that could contribute to
evident during winter. Impacted sediments become the source of
increased potential for toxicity to aquatic biota under-ice will be captured
metals; anoxia develops during winter, and conductivity increases
through ongoing under-ice water quality monitoring (See Table 6.3-1 of the
(TDS and dissolved salts).
AEMP Design Plan). Water quality samples will be collected at active mixing
zone stations during ice-covered conditions and measured concentrations of

14

SLEMA#11
Toxicity
Sampling
Frequency
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Toxicity tests are required to assess whether the survival of fish
during winter is endangered.

15

16

17

18

parameters will be compared annually to AEMP benchmarks, which include
chronic water quality guidelines or site-specific water quality objectives for
the protection of aquatic life. It is expected that under-ice toxicity sampling
may be reinstated if water quality results trigger a Low Action Level for
toxicological impairment at the mixing zone. Sublethal toxicity testing with
diffuser station samples once annually during closure is consistent with the
historical frequency of in-lake toxicity testing during Mine operation.
SLEMA#13.
DeBeers proposes to compare the AEMP benchmark for nutrient The AEMP benchmark for See response to MVLWB-42.
Adequate Response.
Comparison of enrichment to average concentrations in the main basin and
nutrient enrichment
benchmark for northwest arm because average lake-wide concentrations are
should be compared to
nutrient
more relevant for assessing nutrient enrichment compared to
concentrations in MS or
enrichment
concentrations in individual samples, or average concentrations in average concentrations in
small areas, such as the mixing zone or the area above the
small areas, such as the
underground workings of the Mine. Trophic status may vary both mixing zone or the area
spatially and temporally.
above the underground
The scientific literature demonstrates that nutrient
workings of the Min
concentrations vary across a system as a result of a multitude of
factors. In SL near the diffusers, where effluent is discharged, the
amount of sediments (P) is more relevant and also the
concentrations of nutrients is higher, in relation to other areas of
the Lake. This variability in concentration means that the relative
contribution of and limitation by N and P can change spatially and
temporally - even within the same lake. And therefore, creating
some “sites” susceptible to eutrophication in the lake.
SLEMA#14
Proposed Change: Discontinue monitoring of organics (i.e., BTEX SLEMA does not support De Beers agrees that monitoring of organics should continue on-site during Adequate Response.
Monitoring of [benzene, toluene, ethylbenzene, xylene]), total oil and grease, this change. Monitoring the Closure period as outlined in the approved Water Licence (MVLWB
Organics
total extractable hydrocarbons, total volatile hydrocarbons, F1 [C6 of organics should
2020), at locations where they are more likely to be detected (i.e., in runoff,
C10] and F2 [>C10 C16]) at the edge of the mixing zone
continue if there is
seepage, water management pond, prior to mixing with lake water) and
activity at site,
where Action Levels, per the conditionally approved Water Management
particularly during active Plan 5.1 (MVLWB 2021) have been developed to allow for additional
reclamation.
monitoring (e.g., in Snap Lake) or mitigation, if required. De Beers does not
agree that organics should continue to be monitored in Snap Lake, because
historically concentrations of organics in Snap Lake have been consistently
below, or near, the detection limits during Operations and Care and
Maintenance, and increased risk to spills related to organics is not higher in
Closure compared to Operations or Care and Maintenance.
SLEMA#15.
[object Object]
The Benchmark value for De Beers agrees that benchmarks values that are hardness-dependent
Adequate Response.
Hardnessall parameter hardness should decrease when hardness decreases. Benchmarks that are hardnessdependent
dependent benchmark dependent are calculated based on the individual values for each sample.
benchmark
should decrease when The range of AEMP benchmarks shown in tables (e.g., Table 3.1-5 in the
values
hardness decreases.
2012 to 2020 Re-Evaluation Report) is based on the observed ranges of
Report benchmark values hardness (e.g., 126 to 254 mg/L as CaCO3) in Snap Lake during the applicable
along with the hardness reporting period. De Beers will continue to calculate hardness-dependent
(o hardness range) for
benchmarks on an individual sample basis, using the hardness value for each
which that value is valid. sample.
SLEMA#16.
Ammonia benchmark values, pH and temperature-dependent, are To discuss, 1) how will
1) The Surveillance Network Program (SNP) data at the edge of mixing zone, Adequate Response.
Ammonia
set on 0.4 and 0.34 mg-N/L, at a pH of 8.1 and temperature of
DeBeers respond to a
where concentrations for parameters such as ammonia are expected to be
19.4 C.
sudden increase in pH
highest as a result of discharge, are provided in monthly SNP reports and
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benchmark
value

pH as high as 8.3 has been reported in SL (for example, in SNAP06, and temperature to
water quality concentrations that are of concern would be identified at that
2018). The cause of pH increase in SL has not been adequately
ensure aquatic life is
time. The calculated ammonia benchmark is applicable to each individual
discussed, and it seems that its origin is not clear.
protected on time when sample and field measurements of pH and temperature are collected at the
In addition, temperature increases in the period of monitoring can it happens and not a year sampling depth, so the calculated benchmark would reflect any sudden
easily surpass 19.4 C.
after when the
changes in pH or temperature at the time of sampling.
Ammonia concentration is expected to increase because of
monitoring data is
2) The proposed AEMP benchmark for ammonia in Table 1.2A-2.1-1 of 0.34
blasting during the active reclamation period.
assessed? 2) why are
mg-N/L in the AEMP Design Plan for Closure is slightly lower than the value
For example, at a temperature of 20C and pH of 8.3, the
there two different
of 0.4 (rounded from 0.36) mg-N/L) presented in the 2013 AEMP Design Plan
maximum allowable valium of total ammonium to protect aquatic benchmark values at the for Care and Maintenance (Golder 2016), based on the different ranges in
life reduce to 0.27 mg-N/L. Because of increasing temperature
same temperature and temperature observed in Snap Lake between the reporting time periods
and the not very clear cause of pH increase and the lack of pH
pH?
(i.e., 2015 compared to 2020). The benchmark was calculated using
predictions, the ammonia benchmark value does not seem to be
temperature data from the 2015 reporting period (upper temperature was
adequately flexible to changes in ambient conditions.
17.8°C) for the Care and Maintenance AEMP and using temperature data up
to the 2020 reporting period (upper temperature was 19.1°C) for the Closure
AEMP. The upper range of the pH value used to calculate the benchmark
did not change between the Care and Maintenance and Closure reporting
periods.
Additional information on the observed increases in pH prior to February
2017 has been provided in SLEMA-3. Snap Lake pH has not increased since
the underground workings were flooded in February 2017 (De Beers 2021).
Reference:
De Beers. 2021. 2020 Annual Report in Support of the Aquatics Effects
Monitoring Program Water Licence (MV2019L2-0004), Snap Lake Mine.
Submitted to the Mackenzie Valley Land and Water Board. Yellowknife, NT,
Canada. April 2021.
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Environmental Protection Operations Directorate
Prairie & Northern Region
5019 52nd Street, 4th Floor
P.O. Box 2310
Yellowknife, NT X1A 2P7

ECCC File: 5100 000 034/008
MVLWB File: MV2019L2-0004

September 2, 2021

via online review system
Shelagh Montgomery
Executive Director
Mackenzie Valley Land and Water Board
7th Floor, 4922 48th Street
P.O. Box 2130
Yellowknife, NT X1A 2P6
Dear Shelagh Montgomery:
RE: MV2019L2-004 – De Beers Canada Inc. – Snap Lake – AEMP Design Plan V 1.1 and
2012-2021 Aquatic Effects Re-evaluation Report
Environment and Climate Change Canada (ECCC) has reviewed the information submitted to
the Mackenzie Valley Land and Water Board (MVLWB) regarding the above mentioned AEMP
Design Plan V 1.1 and 2012-2021 Aquatic Effects Re-evaluation Report. This letter and the
attached comments provides ECCC’s specialist advice based on our mandate pursuant to the
Canadian Environmental Protection Act and the pollution prevention provisions of the Fisheries
Act.
If you need more information, please contact Jennifer Sabourin at
Jennifer.Sabourin@Canada.ca.
Sincerely,

Jennifer Sabourin
Environmental Assessment Officer
Attachment(s): ECCC Comments Excel Sheet
cc:

Jody Small, Acting Head, Environmental Assessment North (NT and NU)

GENERAL INSTRUCTIONS FOR EXCEL TEMPLATE:
1. Do not leave blank rows above or between comments.
2. Do not modify or delete the instructions or the column headings (i.e. the grey areas).
3. Each comment must have an associated topic and recommendation.
4. All formatting (i.e. bullets) will be lost when this file is uploaded to the Online Comment Table.
5. If necessary, adjust the cell width and height in order to view all text.
6. Cutting and pasting comments from WORD documents cannot include hard returns (spaces between paragraphs).
7. If you would like to create paragraphs within a single cell, please use a proper carriage return (ALT & ENTER).
TOPIC

COMMENT

Be as specific as you think is appropriate; for example Comments should contain all the information needed for the
a section or page of the document, a
proponent and the Board to understand the rationale for the
recommendation #, general comment, etc.
accompanying recommendation.
Topic: Internal Loading Stressor
Reference:
- AEMP Design Plan for Closure V1.1
- Section 4.3: Stressors of Potential Concern

The AEMP Design Plan includes information on an internal loading
stressor for Snap Lake based on the observation of increasing trends
above normal ranges for a subset of sediment quality parameters
(i.e., antimony, calcium, mercury, silver, sodium, strontium). It is
stated that low bottom DO during ice cover (return to baseline DO
conditions) could result in the release of some metals from
sediments into the water column. It is stated that this internal
loading source will require careful assessment due the limited
baseline water quality at the bottom of Snap Lake.

Topic: Potential Sources for Increased Concentrations The re-evaluation report identified increasing trends in
concentrations for some metals during the Care and Maintenance
Reference:
period. The data suggests that concentrations of total arsenic, cobalt,
- 2012 to 2020 Aquatic Effects Re-Evaluation Report copper, iron, and manganese demonstrate a statistically significant
- Section 3.1.2.2: Temporal Trends in Snap Lake and increasing trend. It is stated that these increases are likely mineDownstream
related but not directly from effluent discharges, and the report
- Section 4.1.1: Predicted Changes to Snap Lake Water notes that loadings from these parameters were lower during the
Quality
Care and Maintenance period than they were in Operations. The
report does not identify potential causes of these potential increases,
other than to state that they are not likely associated with effluent
discharge.
The updated re-evaluation report also includes updated water quality
predictions as the mine proceeds into closure and post-closure. This
includes several parameters where concentrations are predicted to
be greater in post-closure than maximum concentrations when the
mine was operating (dissolved phosphorus, total aluminum, cobalt,
iron, titanium). The report does note that the model over-predicted
cobalt during the calibration period and that the over prediction is
expected to continue into the future, however, no discussion is
provided for the other parameters that are predicted to reach higher
concentrations in post-closure than operations.

s).

RECOMMENDATION
Recommendations can be for the proponent or for the
Board. Recommendations should be as specific as
possible, relating the issues raised in the "comment"
column to an action that you believe is necessary.
ECCC recommends the Proponent provide additional
information on how the proposed study design for
closure is sufficient to identify water quality changes
due to the potential for internal loadings from metals
released from sediments.

ECCC recommends the Proponent provide:
- a discussion of potential sources for the observed
increases in concentrations in Snap Lake for total
arsenic, copper, iron, and manganese, as identified in
the 2012 to 2018 re-evaluation;
- a discussion of potential sources contributing to the
predicted higher than operations concentrations in postclosure for dissolved phosphorus, total aluminum, iron,
and titanium, as identified in the updated water quality
modelling.

September 2, 2021
Jacqueline Ho
Regulatory Specialist
Mackenzie Valley Land and Water Board
7th Floor – 4922 48th Street
P.O. Box 2130
Yellowknife, NT
X1A 2P6
Dear Ms. Ho,
Re:

DeBeers Snap Lake
Water Licence – MV2019L2-0004
AEMP Design Plan and 2012-2020 Aquatic Effects Re-evaluation Report
Request for Comments

The Department of Environment and Natural Resources, Government of the
Northwest Territories has reviewed the plan and report at reference based on its
mandated responsibilities under the Waters Act. ENR comments and
recommendations have been submitted to the On-line Review System for the
consideration of the Board.
Comments and recommendations were provided by ENR technical experts the
Water Management and Monitoring Division and were coordinated and collated by
the Environmental Assessment and Monitoring Section (EAM), Environmental
Stewardship and Climate Change Division.
Technical questions on this submission can be addressed by:

Laura Malone: Regulatory and Science Advisor, Water Management and
Monitoring Division by email at Laura_Malone@gov.nt.ca or (867) 767-9234
Ext: 53105.
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For general questions about this submission, please contact Patrick Clancy,
Environmental Regulatory Analyst by email at Patrick_Clancy@gov.nt.ca or 867767-9234 Ext. 53096.
Sincerely,

Patrick Clancy
Environmental Regulatory Analyst
Environmental Assessment and Monitoring Section
Environmental Stewardship and Climate Change Division
Department of Environment and Natural Resources
Government of the Northwest Territories
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September 2, 2020
Jacqueline Ho
Regulatory Specialist
Mackenzie Valley Land and Water Board
7th Floor – 4922 48th Street
P.O. Box 2130
Yellowknife, NT
X1A 2P6
Dear Ms. Ho,
Re: DeBeers – Snap Lake
Water Licence – MV2019L2-0004
2012 to 2020 Aquatic Effects Re-evaluation Report
AEMP Design Plan for Closure V.1.1
Request for Comment
The Snap Lake Environmental Monitoring Agency (SLEMA) has reviewed the
information and provides the following comments and recommendations for the
consideration of the Board.
Should you have any questions or concerns, please do not hesitate to contact Sonia
Aredes, Environmental Analyst at (867) 765-0962 or email
environmental.analyst@slema.ca
Sincerely,
Sonia Aredes
Environmental Analyst
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Document: 2012 to 2020 Aquatic Effects Re-evaluation Report
SLEMA#1 Data excluded in the report.
Ref: Table 2.3-1 Study Area Data Summarized for the Aquatic Effects Re-evaluation
Report by Sample Area P.16
2020 AEMP AR: Comparisons to Snap Lake Normal Range and Northeast Lake Range,
page 3-31. Statistical Trend Analyses, page 3-34
Comment:
Table 2.3-1 states: “Water quality Snap Lake no data excluded from the Re-evaluation
Report”.
According to the 2020 AEMP AR metals’ monitoring data was excluded for the
determination of normal range and for trend tests, because change in Method Detection
Limit (MDL).
The normal range has been updated using only 2011 to2015 analytical data for 15 metals
(arsenic, beryllium, bismuth, cesium, chromium, cobalt, copper, iron, lead, mercury,
selenium, silver, thallium, vanadium, and zinc).
And trend tests only used data from 2011 to 2020 for total arsenic, cobalt, copper, iron, and
zinc and from 2015 to2020 for total cesium and thallium.
Recommend:
Please, update info in the Table or clarify what does mean not data was excluded.
SLEMA#2 Changes of pH in SL
REF: 3.1.2.2 Temporal Trends in Snap Lake and Downstream page 41 and Table 3.1-1
Comment:
Statement in the Report: In 2017, increasing trends from baseline values were observed in
pH and alkalinity in all areas of Snap Lake, likely related to the discharge of treated
effluent with higher pH and alkalinity than Snap Lake.
In other paragraph, the opposite is sustained: the decreasing concentrations or lack of
continued increasing concentrations of major ions in Snap Lake in recent years is justified
by the lower loading due to the decrease in effluent discharge volumes and concentrations.
The discharge of the treated effluent “with higher pH and alkalinity” is used to justify the
increase in pH and alkalinity in Snap Lake. Are the pH and alkalinity of the treated effluent
high enough to outweigh the decrease in effluent discharge volume? There is no data
provided to support the affirmation.
Water Licence, SNP for 2-17b requires to monitor flow, pH, temperature, conductivity,
and turbidity continuously, by in-line monitoring during periods of flow. That information
would help assess changes in SL water chemistry more accurately, such as the increase of
pH. However, it is provided neither in the Annual Report nor in the SNP monthly report.
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Recommend: to inform in the monthly report the daily range of those parameters (minimum
and maximum values per day) for the corresponding month. What is the higher effluent pH
measured in line for 2017?
SLEMA#3 Changes of pH in SL
REF: 2012-2020 Re-Evaluation Report: 3.1.2.2 Temporal Trends in Snap Lake and
Downstream page 41 and Table 3.1-1.
Developers Submission, EAR: Table 9.2-5, Section 9.2.
2017 Geochemical Characterization Report appendix B-2 North Pile Sump Water Quality:
PS1
2018 Geochemical Characterization Report Appendix B-2 North Pile Sump Water
Quality:PS1
Acid/Alkaline Rock Drainage and Geochemical Characterization 2020 Annual Report,
Appendix B-2, North Pile Sumps Water Quality Data: PS1
Comment:
Report statement: “In 2017, increasing trends from baseline values were observed in field
and laboratory pH and total alkalinity in all areas of Snap Lake.”
Other paragraph states: “Similar pH values have been observed in Snap Lake in 2017 to
2020, except for the diffuser area where field pH decreased in 2018 compared to 2017.”
The last paragraph seems to contradict the affirmation that PH in SL has increased due to
the high pH of the effluent.
The increasing trend in pH in SL seems not to correlate well with the decreasing volume
of the discharge.
Changes in pH may be related to the rates of occurring reactions that are not at equilibrium;
many natural waters display such effects.
Also, changes in pH in SL may be occurring due to the inflow of groundwater with high
pH.
The pH of the groundwater in contact with cemented backfilled materials that would flow
to SL was estimated as high as 11.8 (Table 9.2-5, Section 9.2, Developers Submission,
EAR).
Geochemical Reports of 2017, 2018 and 2020 inform the following field pH for PS1: 9.7
& 10.1 (June 2017); 9.29 &8.73 (June 2018); 9.3 (June 2020).
Recommends:
Assess and discuss the likelihood that an increase in SL pH may be due to groundwater.
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Document: Aquatic Effects Monitoring Program Design Plan for Closure V.1.1
SLEMA#4. Design Plan
Ref: 2.3 Closure and Post-closure Conditions. 6.3.5 Data Analysis. 17. Closure Criteria:
ecologically significant increasing trends in water quality.
CCME, 2015. GUIDANCE MANUAL FOR OPTIMIZING WATER QUALITY
MONITORING PROGRAM DESIGN
Comment:
The basis for the Design Plan of the AEMP for water monitoring for closure and Post
Closure are:
SW3 Criteria for water for “chemical stability”:
Water quality concentrations in Snap Lake (SL) are less than AEMP benchmarks and are
demonstrated for a period of 5 years from the initiation of the Post-closure period.
And Underground Objective (UG2):
The annual water quality concentrations at Snap Lake stations, where water from the
underground may enter the lake, will be less than AEMP benchmarks for the period when
water is pumped to the underground.
The proposed Closure Criteria SW3 and UG2 were discussed during the Closure
Workshop and during the review of the FCRP.
SLEMA disagrees with how the closure criteria SW3 and UG2 are formulated. The criteria
can be satisfied even if concentrations in Snap Lake are increasing during the period
studied because the condition only requires concentrations to be below benchmark values.
That scenario is far from a stable chemical system, where changes in concentrations in the
macro scale are not detectable. Also, it does not answer the question, will water treatment
be required in the future? Water treatment cannot be ruled out in the future if concentrations
keep increasing in SL.
It is missing the discussion of a methodology to perform a valid assessment of
concentrations change in SL; an assessment that will rule out the chances that
concentrations will surpass benchmark values at any time in SL.
Some answer to these questions is drafted in Chapter 17, where ecologically significant
increasing trend is defined.
“A parameter ecologically significant increasing trend will be identified if its concentration
is increasing at more than one station in Snap Lake, and would exceed the AEMP
benchmark within 100 years, based on the station with the steepest slope.”
In the formulation of the updated Design Plan, DeBeers proposes a reduction of the
monitoring program during open water (ow) season.
The reduction is based on the assessment of monitoring data during the ow.
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DeBeers does not provide any information that helps to assess whether the proposed
reduction in monitoring frequency “will not reduce the ability to identify increasing trends
in concentrations or assess Action Levels” (as stated)
Rather than that, DeBeers:
Dismissed statistically significant changes in concentrations because “the difference
between sampling periods were statistically significant but deemed minor (10% or less of
difference”.
Dismissed statistically significant changes in reactive silica and nitrate concentrations,
which had the largest magnitudes of difference of the parameters tested. And for that, it
relied on visual evaluation of plots to dismiss concentrations with a relative percent
difference of less than 20%.
Although visual inspection of a time series plot is the easiest way to look for changes in
concentrations, simple visualization cannot adequately quantify the magnitude of a change.
And visual evaluation of plot cannot substitute statistical data analysis.
If DeBeers states that the reduction in frequency monitoring in SL and LCB will not reduce
the ability to identify trends in concentrations, the question to be answered is:
What percentage of change can the reduced frequency monitoring program detect (i.e.,
change in slope of any given water quality parameter over a five-year time)?
The monitoring objective for Closure and Post-Closure should be related to the detection
of a trend and with that objective, determine the optimum temporal frequency in a longterm monitoring network design.
Such a monitoring objective and determination of the optimum frequency need to specify
the magnitude of the trend to be estimated (e.g., before and after mean of a contaminant
concentration or load, or slope of a trend line for temperature change or water quality
index), the desired confidence level associated with any assertion that a change has been
detected and the associated error.
Recommends:
SLEMA refers to the document submitted by Zajdlik & Associates Inc. on behalf of GNWT
during the review of the FCRP, 2.4 Recommendations.
Also, SLEMA supports that “AEMP and FCRP should be subject to joint approval.”
Conclusion: The Design Plan is not formulated to address the issues discussed during the
FCRP review and, therefore, requires reformulation.
SLEMA#5 Underground Water
Ref: 4.3 Stressors of Potential Concern
Comment:
Monitoring is required for confirmation of underground (UG)water impacting water
quality of SL
Recommends

SNAP LAKE ENVIRONMENTAL
MONITORING AGENCY

200-5112 52 Street Yellowknife NT X1A 1T6
Phone: 867-765-0961
Website: www.slema.ca

Discuss: What are the parameters that DeBeers will focus on monitoring to assess if UG
water is impacting SL Water Quality and find a relationship between UG water inflow and
the change in the SL water quality (if possible, quantify).
SLEMA#6 Sampling Frequency
Ref: 6.3.2 Sampling Frequency. 1.2A-1.3 Reduction in Open-water Monitoring Frequency
(Appendix 1.2A) and Attachments
Comment:
DeBeers proposes the reduction of the number of sampling events during the ow season to
one monitoring event (e.g., late July or August).
Recommends
SLEMA does not support the reduction in monitoring frequency until the information
asked in SLEMA#1 is provided.
SLEMA#7 Sampling Frequency
Ref: 6.3.2 Sampling Frequency. 1.2A-1.3 Reduction in Open-water Monitoring Frequency
(Appendix 1.2A) and Attachments
Comment:
During the Active Closure Period when effluent is pumped to the WMP or the WTP. If the
discharge is not anticipated in August, the annual ow program should be completed near
the end of discharge in July.
During Post Closure, effluent will discharge by gravity from the sumps. According to this,
more than 85% of the overflows from the sumps are predicted to occur during the early
open-water period (late June), with the remaining 15% to occur later during the open water
season due to rainfall events (July and August).
Regarding the Post-Closure discharge, how will those two periods of effluent discharge be
addressed to measure the changes due to the discharge and correlate the changes in water
quality with the input?
Recommends:
Please, clarify.
SLEMA#8. Selection of MS for trend assesment
Ref: 6.3.5.3 Evaluation of Temporal Trends. Table 6.3-7 Representative Snap Lake and
Reference Lake Stations for Temporal Plots
Comment:
Representatives monitoring stations were selected to plot the monitoring data and visually
review for trends.
Recommends:
Include SNP03 in the assessment of ug water on SL water quality.
Also, clarify the following:
What is the rationale that support the selection of those MS?
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Which monitoring stations are going to be assessed for ug water impact?
Given that an inflow of low TDS, high pH,
Are temporal trends in pH going to be assessed?
SLEMA#9. QC on Calc. TDS
Ref:6.4 QA/QC Procedures – Data Validation. Validation of calc. TDS. Checking
correctness of calc. TDS
Comment:
According to DeBeers, the methodology of checking the correctness of calc. TDS value is:
The calculated TDS results provided by the laboratory will be verified by comparing these
results with results calculated by the Standard Methods (APHA 2012; Equation 6.4-1)
formula. If the values are different, the laboratory will be contacted to review the TDS
calculation formula and to re-issue the report.
Thus, the methodology consists in recalculating (so, redoing the sum).
These are two not independent methods of control as they should be. In fact, they are the
same thing.
The determination of calc. TDS is subject to many errors – each one of the parameters
concentrations that is included in the sum brings its analytical error of measurement.
Therefore, to support the correctness of the TDS calc. value another independent method
of QC should be used.
On the other hand, if there is a routinary calibration and cleaning of the electrode,
conductivity is a parameter easy to measure and which does not involve many errors.
There is a direct relationship between conductivity and TDS calc.
The constant that relates conductivity and TDS calc can be determined with the monitoring
values at different TDS calc ranges. And this relationship can be used to check the
correctness of the calc. TDS.
Recommends:
Using the conductivity to check TDS calc.
SLEMA#10. Data Reporting
Ref: 6.4 QA/QC Procedures: Data Reporting
Comment:
DeBeers has provided the following information related to the reporting of the monitoring
data
Lab used: Laboratory that undertook analysis
Lab analytical method
Method Detection Limit
Recommends:
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All the above information is required to report monitoring data according to the Standards
for Reporting Water Quality Information in the NWT, 2020.
SLEMA recommends the information be provided in AEMP AR each year.
SLEMA#11 Toxicity Sampling Frequency
Ref: 8 Toxicity, 8.2.2 Sampling Frequency
Proposal: During Closure and Post-closure, under ice-cover discharge will not occur, and
no under ice toxicity samples will be collected.
Comment:
Changes in water quality due to mine effluent discharge have impacted SL water quality;
Some of these changes are more evident during winter. Impacted sediments become the
source of metals; anoxia develops during winter, and conductivity increases (TDS and
dissolved salts).
Toxicity tests are required to assess whether the survival of fish during winter is
endangered.
Recommends:
Keep under ice toxicity test.
SLEMA #12 Fish Tasting
Ref: 13. Fish Tasting. 13.2.2 Sampling Frequency
Recommends:
In addition to the proposed tasting events, SLEMA recommends one fish tasting event
more: It should be a fish tasting event held within a reasonable time of the discontinuance
of the treatment of the water discharge. SLEMA would recommend a fish tasting event
with 2 years of that discontinuance.
Also, continuance of opportunity for community input on this topic is important to
SLEMA.
SLEMA#13. Comparison of benchmark for nutrient enrichment
Ref: 17. CLOSURE CRITERIA – comparison of benchmark for nutrient enrichment.
DeBeers proposes to compare the AEMP benchmark for nutrient enrichment to average
concentrations in the main basin and northwest arm because average lake-wide
concentrations are more relevant for assessing nutrient enrichment compared to
concentrations in individual samples, or average concentrations in small areas, such as
the mixing zone or the area above the underground workings of the Mine.
Comment:
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Trophic status may vary both spatially and temporally.
The scientific literature demonstrates that nutrient concentrations vary across a system as
a result of a multitude of factors. In SL near the diffusers, where effluent is discharged, the
amount of sediments (P) is more relevant and also the concentrations of nutrients is higher,
in relation to other areas of the Lake. This variability in concentration means that the
relative contribution of and limitation by N and P can change spatially and temporally even within the same lake. And therefore, creating some “sites” susceptible to
eutrophication in the lake.
Recommend:
The AEMP benchmark for nutrient enrichment should be compared to concentrations in
MS or average concentrations in small areas, such as the mixing zone or the area above the
underground workings of the Mine.
SLEMA#14 Monitoring of Organics
Ref: 1.2A-2.1.4 Rationale for Parameter Changes
Comment:
Proposed Change: Discontinue monitoring of organics (i.e., BTEX [benzene, toluene,
ethylbenzene, xylene]), total oil and grease, total extractable hydrocarbons, total volatile
hydrocarbons, F1 [C6 C10] and F2 [>C10 C16]) at the edge of the mixing zone
Recommends:
SLEMA does not support this change. Monitoring of organics should continue if there is
activity at site, particularly during active reclamation.
SLEMA#15. Hardness-dependent benchmark values
Ref: 1.2A-2.1.5 Rationale for Updates to AEMP Benchmarks
Hardness concentrations in Snap Lake in closure and post-closure are predicted to decrease.
The AEMP benchmark for nitrate should decrease with decreases in hardness.
Comment:
Not only does nitrate benchmark value should decrease because of reducing hardness in
SL. Also, all hardness-dependent benchmark values should decrease. That is why always
the benchmark value should be reported along with the hardness. The benchmark value
without the hardness for which the value is valid is incomplete as it is a pH value without
temperature.
Recommend:
The Benchmark value for all parameter hardness dependent benchmark should decrease
when hardness decreases.
Report benchmark values along with the hardness (o hardness range) for which that value
is valid.
SLEMA#16. Ammonia benchmark value
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Ref: 1.2A-2.1.5 Rationale for Updates to AEMP Benchmarks. Table 1.2A-2.1-1. Ammonia
benchmark value
Comment:
Ammonia benchmark values, pH and temperature-dependent, are set on 0.4 and 0.34 mgN/L, at a pH of 8.1 and temperature of 19.4 C.
pH as high as 8.3 has been reported in SL (for example, in SNAP06, 2018). The cause of
pH increase in SL has not been adequately discussed, and it seems that its origin is not
clear.
In addition, temperature increases in the period of monitoring can easily surpass 19.4 C.
Ammonia concentration is expected to increase because of blasting during the active
reclamation period.
For example, at a temperature of 20C and pH of 8.3, the maximum allowable valium of
total ammonium to protect aquatic life reduce to 0.27 mg-N/L. Because of increasing
temperature and the not very clear cause of pH increase and the lack of pH predictions, the
ammonia benchmark value does not seem to be adequately flexible to changes in ambient
conditions.
Recommends
To discuss, 1) how will DeBeers respond to a sudden increase in pH and temperature to
ensure aquatic life is protected on time when it happens and not a year after when the
monitoring data is assessed? 2) why are there two different benchmark values at the same
temperature and pH?

