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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 the 2019 Aquatic Effects Monitoring Program (AEMP) Annual Report submitted by De Beers
Canada Inc. (De Beers) to satisfy Water Licence (Licence) MV2011L2-0004 Part G, Condition 6.
2. Background
•
•
•
•
•

April 30, 2020 – 2019 AEMP Annual Report received;
May 12, 2020 – 2019 AEMP Annual Report review commenced;
June 9, 2020 – Reviewer comments and recommendations due and received;
June 23, 2020 – Responses due and received; and
August 27, 2020 – 2019 AEMP Annual Report presented to the Board for decision.

3. Discussion
Project History
The Board issued Water Licence (Licence) MV2011L2-0004 to De Beers Canada Inc. (De Beers) for mining
and milling activities at the Snap Lake Mine. On April 1, 2019, De Beers submitted a renewal application,
Licence MV2019L2-0004, for the closure of Snap Lake Mine. The Board considered the renewal
application on March 20, 2020 and recommended to the Minister of Environment and Natural
Resources (Minister) approval of Licence MV2019L2-0004 on March 23, 2020. On May 21, 2020, the
Board issued Licence MV2019L2-0004, granted by the Minister, which became effective on June 14,
2020 and will expire on June 13, 2035.
Authorization Requirements
The AEMP Annual Report is required to fulfill Part G, Condition 6 of Licence MV2011L2-0004:
The Licensee shall submit to the Board, by May 1, for approval, an AEMP Annual Report that shall
include information relating to data collected in the preceding calendar year and that satisfies the
requirements of Schedule 6, item 4 of this Licence.
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Description of Submission
On April 30, 2020, De Beers submitted the 2019 AEMP Annual Report. De Beers included a conformity
table (Table 1.3-1 in the attached) to reference the sections of the AEMP Annual Report that address the
requirements listed in Schedule 6, Condition 4 of Licence MV2011L2-0004.
4. Comments
N/A
5. Public Review
By June 8, 2020, comments and recommendations on the 2019 AEMP Annual Report were received
from 2 reviewers and Board staff:
•

Government of the Northwest Territories (GNWT) – Department of Environment and Natural
Resources (ENR) - Environmental Assessment and Monitoring (EAM)
Snap Lake Environmental Monitoring Agency (SLEMA)

•

De Beers responded by June 23, 2020. The Review Summary and Attachments (attached) presents the
concerns identified through this review.
There were no major concerns identified during the review of this AEMP Annual Report, and Board staff
suggest De Beers responded appropriately and completely to all comments.
During the review, De Beers committed to (1) updating the 2019 AEMP Annual Report to reflect its
responses to reviewer comments, and (2) consider reviewer comments for the forthcoming AEMP Reevaluation Report and/or Design Plan under Licence MV2019L2-0004 for the closure of Snap Lake Mine.
Board staff have summarized these commitments in Table 2 and Table 3. The Board could include these
tables in the Decision Letter.
Analysis of Adequacy of 2019 AEMP Annual Report
De Beers included Table 1.3-1 in the 2019 AEMP Annual Report to identify where the Licence schedule
requirements are addressed in the report. Board staff have analyzed the adequacy as shown in Table 1
below.
Table 1: Report Completeness

a)

Components of the AEMP Annual Report as
required in Part G, Condition l of the Licence
plain language summary of the major results
obtained in the preceding calendar year and a
plain language interpretation of the significance
of those results

b)

a summary of activities conducted under the
AEMP, including any special studies associated
with the AEMP

c)

an update of the Mine development activities and
any accidents, malfunctions, or spills within the
report timeframe that could influence the results
of the AEMP

Board staff analysis of the adequacy of the
Plan/Report in addressing the component
Adequate. Provided in the Plain Language
Summary. No concerns identified.

Provided in section 1.4. Board staff commented
that commented that this section should include
the downstream monitoring stations include Lac
Capot Blanc and MacKay Lake as water quality
analysis were conducted for these locations. De
Beers agreed to include this in the next iteration
of the 2019 AEMP Annual Report.
Provided in section 1.6 and 2. Board staff sought
clarification for the low data recover rate at the
Hill Station for meteorological monitoring. In
response, De Beers indicated that the low data
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d)

e)

tabular summaries of all data and information
generated under the AEMP in a format
acceptable to the MVLWB

an interpretation of the results, including an
evaluation of any identified environmental effects
that occurred as a result of the Mine

recovery rate could be due to the age of the
sensor, data storage malfunction, and or freezing
of sensor. De Beers indicated that a specialist is
being sent to inspect the tower and conduct
maintenance, which could include replacing the
sensor. Board staff suggest that De Beers
responded adequately. The Board could require
De Beers to include an update of the inspection
and maintenance of the meteorological
monitoring station in the 2020 AEMP Annual
Report.
De Beers provided spreadsheet of the monitoring
data, and Appendix 13 of the AEMP Annual
Report.
Several review comments were received on the
presentation of the data. ENR recommended the
time series plot for phytoplankton because the
total phytoplankton biomass has previously
triggered a low action level. ENR also suggested
that the spatial patterns of phytoplankton
biomass be provided.
De Beers responded that those recommendations
will be considered for the submission of the AEMP
Re-evaluation Report required under Licence
MV2019L2-0004.
Board staff noted that the acute toxicity testing
method deviated from the approved AEMP
Design Plan. In response, De Beers noted that the
deviation was due to communication error with
the laboratory and noted that deviation will be
noted, and interpretation will be revised in the
next iteration of the Annual Report. Board staff
recommend the Board require De Beers to
elaborate on how the communication error with
the laboratory could be prevented in the future
to ensure compliance with the Licence
Board staff required clarification on the mortality
observed in the Daphnia magna tests. In
response, De Beers noted that the mortality does
not correlate with the water chemistry data and
committed to further investigation and complete
further testing should the mortality be observed
again. Board staff recommend an update of the
mortality and investigation be reported in the
2020 AEMP Annual Report.
Board staff required further clarification on how
to ensure confirmatory samples will be submitted
if acute toxicity results is observed (MVLWB-19).
De Beers provided appropriate steps to ensure
toxicity test is completed. The Board could
require De Beers to include these steps in the
next iteration of the 2019 AEMP Annual Report
and next iteration of the AEMP Design Plan
(currently under review).
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an analysis that integrates the results of
individual monitoring components collected in a
calendar year and describes the ecological
significance of the results
a comparison of monitoring results to Snap Lake
and downstream lakes model predictions,
including the results of any model calibrations
and/or updates that were conducted
a comparison of monitoring results to Action
Levels as set in the AEMP Design Plan
an evaluation of the overall effectiveness of the
AEMP to date
recommendations for refining the AEMP to
improve its effectiveness as required
any other information specified in the approved
AEMP Design Plan referred to in Part G, Item 2 of
this Licence, or that may be requested by the
MVLWB before November 1 of any year

f)

g)

h)
i)
j)

k)

Provided in section 13. Adequate.

Provided in section 3. Adequate.

Provided in section 14. Adequate.
Provided in section 13. Adequate.
Provided in section 15. Adequate.
NA

During the review, De Beers made various commitments to correct and provide in information in 2019
AEMP Annual Report, future AEMP Annual Reports, and the AEMP Re-evaluation Report required under
Licence MV2019L2-0004. Board staff have summarized these commitments in Tables 2-4 below.
Table 2: De Beers – Snap Lake – Commitments made for 2019 AEMP Annual Report from Water
Licence MV2011L2-0004
i.

Correct the spelling of community names in the next iteration of the AEMP
Annual Report.

MVLWB-2

ii.

Correct the symbol of the Gahcho Kue Mine in the next iteration of the AEMP
Annual Report.

MVLWB-3

iii.

Correct the section references in Section 1.3 Table 1.3-1 as described in
MVLWB-4 review comment.

MVLWB-4

iv.

Correct the text in section 1.4 to reflect the monitoring completed in 2019 in
response to MVLWB-5.

MVLWB-5

v.

Include Figure 1.4-2 to show the sampling stations downstream of Snap Lake
including Mackay Lake station.

MVLWB-6

vi.

Include the reference the MVLWB/GNWT 2019 Guidelines for Aquatic Effects
Monitoring Program in section 1.9.

MVLWB-7

vii.

Adjust text in section 2.2.4.1 and Table 2.2-2 to clarify the installation and
location of benchmarks.

MVLWB-9

viii.

Correct the reference for the normal range calculation from section 4.2.5.3 to
section 4.3.5.3.

MVLWB-13

ix.

Correct the table 5.3.1 that field parameters were not collected at the time of
effluent on June 25, 2019.

MVLWB-14

x.

Include the response to MVLWB-15 to describe the deviation from the
approved acute toxicity testing methods and explain how the communication
error can be prevented in the future.

MVLWB-15
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xi.

Include new text in section 5.3.4 to describe the deviation and interpretation
of toxicity test results in response to MVLWB-16.

MVLWB-16

xii.

Update the reference to the QA/QC plan Version 2.

MVLWB-18

xiii.

Include this response to MVLWB-19 in the next iteration of 2019 AEMP
Annual Report to reflect the additional step to ensure toxicity test is
completed during discharge.

MVLWB-19

xiv.

Clarify the status of approval of the proposed Medium Action Level for
Closure and Post-Closure.

MVLWB-21

xv.

Clarify the footnote (b) in Table 6.2-4.

MVLWB-22

xvi.

Include a footnote indicating the approval status of AEMP Response Plan for
triggering the manganese related moderate action level.

MVLWB-24

xvii.

Correct the format in Table 14.2-3 as described in review comment MVLWB25.

MVLWB-25

xviii.

Add a footnote to indicate the approval status of the medium action level for
plankton.

MVLWB-26

Table 3: De Beers – Snap Lake – Commitments made for AEMP Re-evaluation Report required under
Water Licence MV2019L2-0004
i.

Include timeseries plots for each major Phytoplankton group in the AEMP Reevaluation Report.

ENR-3

ii.

Include graphs showing the spatial patterns of phytoplankton biomass in the
submission of the AEMP Re-evaluation Report.

ENR-4

iii.

Consider including at least one AEMP sampling event within the main basin of
Snap Lake occurs in the latter half of the discharge period (i.e. the early open
water sample) with third AEMP sampling event (i.e. the late open water
sample) occurring as close as possible to the end of the discharge period.

ENR-5

Table 4: De Beers – Snap Lake – Recommendation for future AEMP Annual Reports or Water Licence
Annual Reports required under Water Licence MV2019L2-0004
i.

Provide an update in the 2020 AEMP Annual Report or 2020 Water Licence
Annual Report regarding the inspection and maintenance of the Hill Station.

MVLWB-8

ii.

Further investigate the mortality observed in Daphnia magna and complete
further testing and investigation if mortality is observed and provide an
update regarding the Daphnia magna tests and investigations (if any), where
applicable.

MVLWB-17

6. Security
The status of security for this Project will not be affected by the Board’s decisions related to the 2019
AEMP Annual Report.
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7. Conclusion
Board staff conclude that further information was provided by De Beers in their responses to reviewer
comments.
This Report should be revised and re-submitted to reflect updates as agreed to during the review. The
Board will need to determine whether the information requested shall be submitted and reviewed prior
to approval, or whether the Licence provides enough flexibility for staff conformity of revisions.
8. Recommendation
Board staff recommend the Board make a motion to approve the 2019 Aquatic Effects Monitoring
Program Annual Report as required by Water Licence MV2011L2-0004 as an interim submission. De
Beers Canada is required to submit a revised submission in accordance with comments and
commitments made during this review by September 29, 2020, for confirmation of conformity from
Board staff.
Board staff recommend the Board include Tables 2, 3, and 4 in the decision letter.
A draft decision letter is attached.
9. Attachments
•

•
•

2019 AEMP Annual Report
o Appendix 1
o Appendix 2
o Appendix 3
o Appendix 4
o Plankton Data
o Water Quality Data
o Water Quality Lab Data
Review Summary and Attachments
Draft Decision Letter from the Board

Respectfully submitted,

Jacqueline Ho
Regulatory Specialist

Angela Love
Regulatory Specialist
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Review Comment Table
Board:

MVLWB

Review Item:

De Beers Canada Inc.- Snap Lake - AEMP Annual Report (MV2011L2-0004)

File(s):

MV2011L2-0004_

Proponent:

De Beers Canada Inc. - Snap Lake

Document(s):

Plankton Raw Data (88.03 KB)
Water Quality Raw Data (1.43 MB)
Water Quality Lab Data (87.38 KB)
2019 AEMP Annual Report Appendix 4 (2.82 MB)
2019 AEMP Annual Report Appendix 3 (18.93 MB)
2019 AEMP Annual Report Appendix 2 (12.2 MB)
2019 AEMP Annual Report Appendix 1 (4.91 MB)
2019 AEMP Annual Report (31.82 MB)

Item For Review
Distributed On:

May 12 at 11:21 Distribution List

Reviewer Comments
Due By:

June 9, 2020

Proponent Responses
June 23, 2020
Due By:
De Beers Canada Inc. (De Beers) submitted Version 1 of its Aquatic Effects Monitoring Program
(AEMP) Response Plan on April 30, 2020. This Response Plan is required by Licence MV2011L20004, Part G, condition 6 and Schedule 6, condition 4.

Item Description:

Using the Online Review System (ORS), reviewers are invited to submit comments and
recommendations on the documents linked below by the review comment deadline
specified. Reviewers may also wish to consider providing an overarching recommendation
regarding whether the Board should approve the submission, to provide context for the
comments and recommendations and assist the Board with its decision. If reviewers seek
clarification on the submission, they are encouraged to correspond directly with the
Applicant prior to submitting comments and recommendations.
All documents that have been uploaded to this review are also available on our public Registry.
If you have any

Contact Information:

Angela Love 867-766-7456
Jacqueline Ho 867-766-7455
Katherine Harris

Comment Summary
De Beers Canada Inc. - Snap Lake (Proponent)
ID

Topic

Reviewer Comment/Recommendation Proponent Response

Board Staff Analysis

1

General File

Comment (doc) Table for response to
MVLWB11
Recommendation

Noted.

GNWT - ENR - EAM (Environmental Assessment and Monitoring): Central Email GNWT
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ID

Topic

Reviewer Comment/Recommendation Proponent Response

Board Staff Analysis

1

General File

Comment (doc) ENR letter with
comments and recommendations
Recommendation N/A

Noted.

2

General

Comment: ENR retained Zajdlik and
June 23: Noted.
Associates to provide review and
comment of the De Beers Canada Inc. (De
Beers) 2019 Aquatic Effects Monitoring
Program (AEMP) Annual Report. ENR has
extracted and summarized the comments
and recommendations from this
memorandum and provided them below.
ENR has also included Dr. Zajdlik’s review
memorandum which provides additional
background, technical figures, and
context for the comments and
recommendations.
Recommendation: ENR recommends the
Board refer to the attached memo for
additional background and context
supporting ENR’s comments and
recommendations.

Noted.

3

Action Level
Exceedances

Comment: ENR notes that manganese
concentrations triggered a low action
level exceedance in a sample collected
from SNP 02-20e (a diffuser location) at a
depth of 25m in September 2019 (De
Beers, 2019a) and in another sample
collected at SNP 02-15 (Snap Lake water
intake station) in March, 2019 (Golder,
2020 Section 14.4.1). The low action level
exceedance was in response to a recently
derived (2019) drinking water quality
guideline (Health Canada, 2019); De Beers
is commended for diligence in using the
most up-to-date water quality
guidelines. As a follow-up action, a low
action level response plan was developed
by De Beers (Golder, 2020). This response
plan and any conclusions reached were
not reviewed at this time. A low action
level was also triggered for
phytoplankton biomass. Past action level
exceedances are presented in Table 11. Table 1-1: Summary of Action Level
Exceedances

Board staff note De
Beers’ commitment
to consider including
timeseries plots for
each major
Phytoplankton group
in the AEMP Reevaluation Report.

June 23: Figure 6.4-8 in the 2019
AEMP Annual Report provides the
requested information for each of
the major taxonomic groups as
relative biomass. Total
cyanobacteria biomass (Figure
6.4-9) is presented in the 2019
AEMP Annual Report because
there is a key question related to
cyanobacteria biomass, which is
linked to the Water Licence
requirement to monitor
cyanobacteria in Snap Lake.
Timeseries plots for each of the
major groups will be considered
in the next re-evaluation report
(MVLWB 2019L2-0004, condition
Part G, 4) to evaluate changes
over time in the biomass of each
of the major taxonomic groups.

Year Exceedance Type

•
2019

A Low Action Level for
nutrient enrichment was
triggered for
phytoplankton biomass
(Golder, 2020a).
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•

•

2018

•

•

A Low Action Level for
nutrient enrichment was
triggered for
phytoplankton biomass.
DeBeers (2018) states: “A
notification letter was
submitted to the MVLWB
in April 2018, and a
Response Plan is being
prepared”. Note that this
represents consistently
elevated phytoplankton
biomass for 3 years.

•

Sr and Na triggered Low
Action Level exceedances
on the basis of elevated
tissue concentrations of a
magnitude greater than
30 percent (%) relative to
the reference lakes and
exceeded the normal
range (DeBeers, 2017).

•

Cs, Th and Sr triggered
Low Action Level
exceedances on the basis

2017

2016

2015

A Low Action Level for
nutrient enrichment was
triggered for
phytoplankton biomass
(DeBeers, 2019b).
A Low Action Level for
Nutrient Enrichment was
triggered due to
statistically significant
changes in the benthic
invertebrate community
of the Snap Lake main
basin, extending beyond
the normal range for
densities of dominant
benthic invertebrate taxa
(DeBeers, 2019b).
Tl triggered a Low Action
Level exceedance on the
basis of elevated tissue
concentrations of a
magnitude greater than
30 percent (%) relative to
the reference lakes and
exceeded the normal
range (DeBeers, 2019b).
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•

•

2014

•

of elevated tissue
concentrations of a
magnitude greater than
30 percent (%) relative to
the reference lakes and
exceeded the normal
range (DeBeers, 2016).
A Low Action Level for
Nutrient Enrichment was
triggered due to
statistically significant
changes in the benthic
invertebrate community
of the Snap Lake main
basin, extending beyond
the normal range for
densities of dominant
benthic invertebrate taxa
(DeBeers, 2016).
TDS, chloride, fluoride,
and nitrate triggered Low
Action Level exceedances
on the basis of elevated
tissue concentrations of a
magnitude greater than
30 percent (%) relative to
the reference lakes and
exceeded the normal
range (DeBeers, 2015).
A Low Action Level for
toxicological impairment
was triggered based on
effects to
C. dubia reproduction in
at least two concurrently
tested diffuser station
samples and in at least
two consecutive diffuser
station sampling events
(DeBeers, 2016).

The table show that low action levels are
consistently exceeded. The
phytoplankton biomass low action level
exceedance that occurred in 2017 and
2018 recurred in 2019. The other two
action level exceedances that occurred in
2018 (densities of dominant benthic
macroinvertebrate taxa and elevated
thalllium concentrations in fish tissue)
were not assessed as sampling of benthic
macroinvertebrates and fish did not take
place in 2019. De Beers (Golder 2020a,

MV2011L2-0004 - De Beers Canada Inc.- Snap Lake - AEMP Annual Report

Page 4 of 21

Figure 6.4-4) shows approximately a 65%
reduction in mean total phytoplankton
biomass in the main basin of Snap Lake
relative to 2018. The total phytoplankton
biomass mean for 2019 for the main
basin of Snap Lake is similar to that of
Northeast Lake suggesting that the effect
of nutrient inputs on total phytoplankton
biomass as a result of operations is
waning. The relative contributions of
major taxonomic groups to total
phytoplankton biomass is presented in
the 2019 annual report (Golder 2020a,
Figure 6.4-8). There are no egregious
shifts in dominance of any single group in
the 2019 community relative to the mean
over the period of record (2004 to
current) but the information in the
presentation graphic could be improved
by time series plots of % composition of
major taxonomic groups as is done for
cyanobacteria in Figure 6.4-9 (Golder
2020a).
Recommendation: ENR recommends
that De Beers expand the useful time
series plots for cyanobacteria Golder
(2020a, Figure 6.4-9) to other major
taxonomic groups for phytoplankton at
least, as total phytoplankton biomass is
still triggering a low action level warning.

4

Spatial Trends

Comment: De Beers (Golder 2020a,
figure 6.4-5) presents graphics describing
spatial patterns in biomass of the major
phytoplankton groups in the main basin
of Snap Lake. De Beers notes weak spatial
patterns in cyanobacteria, chlorophyte
and cyclopoid copepod biomass in
relation to the diffuser location with the
trend indicative of an adverse (reduction
in biomass) effect. The spatial trends for
the phytoplankton and zooplankton
groups indicated are attributed to
“natural variation and unlikely related to
treated effluent discharged in 2019
because the volume discharged was very
small (relative to operations) and the
discharge was intermittent (Section
3.4.2.2)” (Golder, 2020a). Spatial trends in
biomass of major phytoplanktonic
taxonomic groups as noted in AEMP
reports over the last 3 year are
summarized below. The last three years
were selected due to the consistency of
sampling months (July and
August). Table 2-1: Spatial Trends in

June 23: Annual AEMP reports
focus on evaluating within-year
spatial trends, whereas
evaluation of temporal trends is a
key objective of the AEMP reevaluation reports prepared at
three-year intervals. Changes
over time in spatial patterns in
total biomass will be considered
for the next AEMP re-evaluation
report (MVLWB 2019L2-0004,
condition Part G, 4).
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Major Phytoplanktonic Taxonomic
Group Biomass
Biomass
Biomass
increases
decreases
Year
Citation
with distance with distance
from diffuser from diffuser
cyanobacteria
Golder
2019 and
NA
(2020)
chlorophyte
chlorophyte,
cryptophyte, Golder
2018 diatom
and
(2019a)
dinoflagellate
diatom,
Golder
2017
cyanobacteria
cryptophyte
(2018)
Although spatial trends in major
phytoplanktonic taxonomic group
biomass were undeniably noted over the
last three years (Golder, 2018, 2019a,
2020), trends are inconsistent. The
changes in spatial patterns within the
main basin of Snap Lake over the three
years presented may reflect the evolution
of phytoplanktonic communities over
time as shown in the 2018 Aquatic Effects
Re-evaluation Report (Golder 2019b,
Figure 3.4-6).
Recommendation: ENR recommends
that it would be useful in the upcoming
AEMP re-evaluation to include a graphic
showing how spatial patterns in biomass
change or do not, over time.

5

Synoptic
Comment Following review of the
Discharge and 2018 AEMP re-evaluation and design,
Water Sampling ENR recommended that future
sampling events be scheduled to
capture discharge events from the
diffuser. In 2019, De Beer discharged
water to Snap Lake in June (4,458 m3),
July (6,612 m3) and August (3,122 m3)
(De Beers, 2020). This discharge
occurred over 25 days between June
22 and July 9, and July 28 to August
5.&nbsp; In 2019, water samples in the
vicinity of the diffuser were collected
on April 10, July 8th and September
1st.&nbsp; Water samples in the main
basin of Snap Lake were collected on
April 6th, July 5th and 6th and August
27th and 29th. AEMP sampling in Snap
Lake in the vicinity of the diffuser and
in the main basin of Snap Lake in early
July overlaps with period of discharge.

June 23: When the mine was
discharging effluent continuously
it was more straight-forward to
time collection of effluent
samples and collection of mixing
zone samples during the period
of discharge. The seasonal
discharge cycle at the Mine is
dictated by management of water
levels in the perimeter sumps and
the water management pond and
seasonal commissioning of the
water treatment plants. Timing of
lake monitoring is dictated by
safe conditions on the lake (ice
conditions, weather, winds),
maintaining sufficient time
between monthly programs,
logistics of completing other
required monitoring, and
resourcing of field staff. In 2019,
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event (i.e. the late
open water sample)
occurring as close as
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Given that discharge ceased on August
5th, and water samples in the vicinity
of the diffuser were next collected on
September 1st, it is not clear that
water quality samples in the vicinity of
the diffuser at least in this time period,
capture the discharge event. Whole
lake average measured concentrations
are reported on a monthly basis in the
2019 report (Golder, 2020a, Table 3.45). The integrative measure of solutes,
total dissolved solids, does indicate a
reduction over the AEMP sampling
time frame. Maximum whole-lake
averages (total P) or maxima of
individual parameters, are compared
to AEMP benchmarks (Golder, 2020a,
Table 3.4-2, footnote B). Using the
maximum is conservative for AEMP
comparisons and therefore possible
effects of sampling when discharge is
not occurring, such as a failure to
detect exceedances, are reduced.
Reduced sampling within the discharge
period (1of 3 samples) does reduce the
probability of detecting high
concentrations, but because the
maximum observed concentrations are
well below the AEMP benchmarks
presented in the 2019 report (Golder
2020a, Table 3.4-2) and, because
effluent discharge criteria exist, it is
unlikely that AEMP benchmarks will be
exceeded. Consequently, the
implications of sampling outside the
discharge periods are likely few.
Recommendation ENR recommends
that De Beers ensure that at least one
AEMP sampling event within the main
basin of Snap Lake occurs in the latter
half of the discharge period (i.e. the
early open water sample) with third
AEMP sampling event (i.e. the late
open water sample) occurring as close
as possible to the end of the discharge
period.
6

References

a relatively small volume of
possible to the end of
effluent was discharged to the
the discharge period.
lake. Approximately two thirds of
the discharge to Snap Lake from
the WTP in 2019 occurred by the
end of the first lake-wide openwater sampling event in July.
Therefore, the July sampling of
Snap Lake is expected to
adequately reflect conditions
during discharge. De Beers will
continue to attempt coordination
of effluent discharge and in-lake
sampling, however there may be
logistical constraints between the
optimal time for effluent
discharge (i.e., for management
of freshet flows) and safe
conditions for in-lake sampling.

Comment DeBeers. 2015. 2014 Aquatic June 23: N/A
Effects Monitoring Program Annual
Report, Snap Lake Mine, Type A Water
Licence MV2011L2-0004, May 2015.
DeBeers. 2016. 2015 Aquatic Effects
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March 2016. Golder. 2018. Snap Lake
Mine Aquatic Effects Monitoring
Program 2017 Annual Report. May
2019. Golder. 2019a. Snap Lake Mine
Aquatic Effects Monitoring Program
2018 Annual Report. May 2019.
Golder. 2019b. 2018 Aquatic Effects
Re-evaluation Report. March 2019.
Golder. 2020a. Snap Lake Mine Aquatic
Effects Monitoring Program 2019
Annual Report. May 2020. Golder.
2020b. Response Plan for Low Drinking
Water Quality Action Level for
Manganese - Version 2, May 2020.
Health Canada. 2019. Guidelines for
Canadian Drinking Water Quality:
Guideline Technical Document Manganese. 2019-05-10.
Recommendation N/A
MVLWB: Katherine Harris
ID

Topic

Reviewer Comment/Recommendation Proponent Response

1

Executive
Summary Plankton and

Comment Text on p.vi (Plankton)
states that zooplankton have remained
within the normal range and that no
noteable changes in zooplankton

Board Staff Analysis

June 23: These statements are
Noted.
not intended to be contradictory.
The text in the Plankton Plain
Language Summary states that
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Weight of
Evidence

groups compared with previous years
were noted. However, text on p.v
(Weight of Evidence) states that there
is a link between nutrient
concentrations and a shift in
zooplankton communities and a weak
toxicological impairment response in
zooplankton in 2019. These two
sections seem to be somewhat
contradictory.
Recommendation Please verify these
statements are not contradictory and
provide any updates to text in the next
version of the 2019 AEMP Annual
Report.

there were no notable effects on
zooplankton, while the Weight of
Evidence section of the Plain
Language Summary points out,
based on an integrated
assessment of all results, that the
2019 results could be interpreted
as either toxicological impairment
or nutrient enrichment, but more
likely reflect year-to-year
variation, or variation related to
regional factors.

2

Section 1
Introduction
Figure 1.1-1

Comment Please note that there is no
apostrophe in the spelling of the
community name Ndilo?.
Recommendation Please verify the
spelling of community names in the
next version of the 2019 AEMP Annual
Report.

June 23: Spelling will be corrected
in version 1.0 of the 2019 AEMP
Annual Report. Version 1.0 of the
2019 AEMP Annual Report will be
submitted as per the direction
from the Board.

Board staff note De
Beers’ commitment
to correct the spelling
of community names
in the next iteration
of the AEMP Annual
Report.

3

Section 1
Introduction
Figure 1.1-1

Comment The symbol for the Gahcho June 23: Symbol will be corrected
Kue mine is for a proposed mine;
in version 1.0 of the 2019 AEMP
however, Gahcho Kue has been
Annual Report
operational since 2017.
Recommendation Please update the
symbol for the Gahcho Kue mine in the
next version of the 2019 AEMP Annual
Report.

Board staff note De
Beers’ commitment
to correct the symbol
of the Gahcho Kue
mine in the next
iteration of the AEMP
Annual Report.

4

Section 1.3
Objective and
Scope Table
1.3-1

Comment There are two errors in
June 23: Section references will
section references in Table 1.3-1: item be corrected in version 1.0 of the
b) should reference Section 1.3 not
2019 AEMP Annual Report
Section 1.4, and item c) should
reference Sections 1.5 and 2 not
Sections 1.6 and 2.
Recommendation Please update the
section references in Table 1.3-1 in the
next version of the 2019 AEMP Annual
Report.

Board staff note De
Beers’ commitment
to correct the section
references in Section
1.3 Table 1.3-1 as
stated in MVLWB-4 in
the next iteration of
the AEMP Annual
Report.

5

Section 1.4
Study Areas

Comment Section 1.4 states that
monitoring downstream of Snap Lake
(i.e., Lac Capot Blanc and Mackay Lake)
was completed as the Downstream
Watercourses Special Study in 2017
and as supplemental monitoring in
2018, but not in 2019. However,

Board staff note De
Beers’ commitment
to correct the text in
section 1.4 to reflect
the monitoring
completed in 2019 in

June 23: Text in Section 1.4 will
be corrected to reflect
monitoring completed in 2019 in
version 1.0 of the 2019 AEMP
Annual Report. Figure 1.4-2 will
be added to Section 1.0 to orient
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Section 3.2.1.3 states that monitoring the reader to the downstream
occured at the downstream locations sampling locations.
in 2019 and results from these stations
are included in the water quality
results. Consideration of including a
separate map or cross reference to the
appropriate maps in Section 3 would
be helpful to orient reviewers.
Recommendation Please correct the
text in Section 1.4 to reflect monitoring
completed in 2019 in the next version
of the AEMP Annual Report.

response to MVLWB5.

6

Section 1.4
Study Areas
Figure 1.4-1

Comment Mackay Lake is referenced
in Section 1.4, but is not shown on the
map showing in Figure 1.4-1. Given
sampling was completed in Mackay
Lake in 2019 a map showing station
locations should be included in the
AEMP Annual Report.
Recommendation Please update the
AEMP guideline reference in the next
version of the AEMP Annual Report.

June 23: De Beers is unclear
which guideline reference
requires an update. Figure 1.4-2
will be added in version 1.0 of the
2019 AEMP Annual Report, and
will show sampling stations
downstream of Snap Lake,
including Mackay Lake
monitoring locations

Board staff note De
Beers’ commitment
to include Figure 1.42 to show the
sampling stations
downstream of Snap
Lake including
Mackay Lake station
in the next iteration
of the 2019 AEMP
Annual Report.

7

Section 1.9
References

Comment In March 2019, MVLWB and
GNWT released the Guidelines for
Aquatic Effects Monitoring, which
encompassed the Wek'eezhii Land and
Water Board's Draft Guidelines for
Adaptive Management - A Response
Framework for Aquatic Effects
Monitoring. This reference should be
updated.
Recommendation Please update the
reference list in Section 1.9 to include
the MWLWB/GNWT 2019 Guidelines
for Aquatic Effects Monitoring in the
next version of the AEMP Annual
Report.

June 23: The reference list in
Section 1.9 will be updated to
show the MVLWB/GNWT 2019
Guidelines for Aquatic Effects
Monitoring in version 1.0 of the
2019 AEMP Annual Report.

Board staff note De
Beers’ commitment
to include the
reference the
MVLWB/GNWT 2019
Guidelines for
Aquatic Effects
Monitoring Program
in section 1.9 of the
next iteration of the
2019 AEMP Annual
Report.

8

Section 2.2.3
Meterological
Monitoring

Comment Table 2.2-1 indicates <25%
annual data recovery at the Hill
Station. Was this low rate of data
recovery due only to sensors being
frozen over or were there other
contributing reasons?
Recommendation Please clarify the
reason(s) for the low data recovery
rate at the Hill Station.

June 23: The data recovery rate
at the Hill Station has gone down
in recent years, from about 95%
in 2015 to 69% in 2018, then
<25% in 2019. We suspect this
may be related to sensor age,
data storage malfunction, and/or
freezing of sensors. For 2020, De
Beers is sending a specialist to
site to inspect the towers,
complete maintenance on the
system, and replace sensors if
required.

Board staff
recommend De Beers
provide an update in
the 2020 AEMP
Annual Report or
2020 Water Licence
Annual Report
regarding the
inspection and
maintenance of the
Hill Station.
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9

Section 2.2.4.1
Lake Elevations
and Survey
Benchmarks

Comment Text provided in this section
is somewhat unclear. Benchmarks
were installed at four locations (H1 to
H4), but the footnote to Table 2.2-1
states that stations H3 and H4 were
surveyed from the same benchmark
locations. Were four benchmarks
installed at locations H1 to H4 in 2019?
There is also reference to Figure 2.2-1,
but no figure is included in this section.
Recommendation Please provide
additional information to clarify
installation and location of benchmarks
referred to in Section 2.2.4.1 and Table
2.2-2 in the next version of the EMP
Annual Report.

10 Section 3.2.2.1 Comment Text on p.3-16 states that
Data Analysis Key Question 5 was deferred in 2017.
Approach
This text should likely be rephrased to
this question was deferred "as of"
2017 to be clear it has not been
analyzed since then.
Recommendation Please clarify the
statement regarding the timing of Key
Question 5 deferral.

June 23: Text in Section 2.2.4.1
and Table 2.2-2 will be adjusted
to provide this information in
version 1.0 of the 2019 AEMP
Annual Report

Board staff note De
Beers commitment to
adjust text in section
2.2.4.1 and Table 2.22 to clarify the
installation and
location of
benchmarks in the
next iteration of the
2019 AEMP Annual
Report.

June 23: Key Question 5, which
Adequate response.
included an assessment of
acidification in streams and
inland lakes, has been deferred
during the Care and Maintenance
period as per the 2013 AEMP
Design Plan Update for Care and
Maintenance (Golder 2016). Key
Question 5 was last assessed in
the 2015 AEMP Annual Report
(De Beers 2016); monitoring
showed no evidence of
acidification in the inland lakes or
streams since acidification
monitoring began in 2008 (De
Beers 2016). Based on the
decrease in the potential for
acidification during Care and
Maintenance and the lack of
acidification observed during
operations between 2008 and
2015, acidification was
determined to be not a concern
during the Care and Maintenance
period (Golder 2016). References:
De Beers (De Beers Canada Inc.).
2016. 2015 Annual Report in
Support of the Aquatics Effects
Monitoring Program Water
Licence (MV2011L2-0004), Snap
Lake Project. Submitted to the
Mackenzie Valley Land and Water
Board. Yellowknife, NT, Canada.
Golder (Golder Associates Ltd.).
2016. 2013 Snap Lake Aquatics
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Effects Monitoring Program
Design Plan - Update for Care and
Maintenance in Support of the
Water Licence (MV2011L2-0004).
Snap Lake Project. Submitted to
the Mackenzie Valley Land and
Water Board. Yellowknife, NT,
Canada.
11 Section 3.4.2.2 Comment Text on p.3-47 states that
Treated
water from WMP was discharged to
Effluent
underground when capacity was
available rather than discharging
through the MTWP. It is unclear if this
includes treated water only or if this is
untreated water.
Recommendation Could De Beers
please clarify the wastewater
discharge(s) to the underground.

June 23: Information regarding
Noted.
wastewater discharges to the
underground up until 31 July
2019 was provided in a response
to an information request from
the 16 to 18 July 2019 Technical
Sessions for the Snap Lake Water
Licence (MV2019L2-0004)
Application and Final Closure and
Reclamation Plan (De Beers
2019). This information has been
updated to include all 2019 data
in the attached Table 1. The
water type (untreated or
treated), the pumping time
period and the total volume
pumped, and the number of days
of pumping are provided for
measured and modelled water
pumped from the water
treatment plant to the
underground, and from the water
management pond to the
underground in 2019 (Table 1).
Reference: De Beers (De Beers
Canada Inc.). 2019. Technical
Session (July 16 to 18, 2019)
Information Request Responses Snap Lake Water Licence
(MV2019L2-0004) Application
and Final Closure and
Reclamation Plan. Letter to
Angela Love, Regulatory Officer,
Mackenzie Valley Land and Water
Board. From Colleen Prather,
Regulatory Specialist, De Beers. 6
August 2019.

12 Section 3.4.4.2
Comparison of
Snap Lake
Concentrations
to Predictions,
Section 3.4.4.3

June 23: Updated modelling is
Noted.
not being considered at this time.
In the future, the need for
updating the model will be based
on a combination of the following
factors: overall model accuracy

Comment Differences were noted
between measured and predicted
concentrations of certain parameters
(e.g., arsenic, total phosphorus). This
may be due to missing source terms in
the water quality model, as well as
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Summary of
Key Question 3
& Section 3.5.3
Key Question 3.

could be a result of the variability in
the historic data. These parameters
remained below the AEMP
benchmarks and were not a concern
for aquatic life. Is an update to the
model to account for potential missing
source terms being considered?
Recommendation Could De Beers
please comment on whether an
update to the water quality model will
be considered to improve predictions
of parameters that may be missing
source terms.

(e.g., difference between
predicted and monitored data
and whether the direction of
change has been accurately
predicted), proximity of
monitored data to AEMP
benchmarks, and the regulatory
requirements to update models
(e.g., MV2019L2-0004, Part F, 24).

Comment There is an error in the text,
which refers to Section 4.2.5.3 for
normal range calculations, but this
should be Section 4.3.5.3.
Recommendation Please update the
section references in the next version
of the 2019 AEMP Annual Report.

June 23: This error has been
noted and will be corrected in
version 1.0 of the 2019 AEMP
report.

Board staff note De
Beers’ commitment
to correct the
reference for the
normal range
calculation from
section 4.2.5.3 to
section 4.3.5.3

14 Section 5.3.1
Comment Text states that field
Field Methods - parameters were not collected at the
Effluent Station time of effluent sampling on 25 June
2019, but Table 5.3.1 indicates that
field parameters were collected.
Recommendation Please confirm
whether or not field parameters were
collected at the time of effluent
sampling and update the text or table,
as appropriate, in the next version of
the 2019 AEMP Annual Report.

June 23: The text is correct; the
error in the table has been noted
and will be corrected in version
1.0 of the 2019 AEMP report.

Board staff note De
Beers’ commitment
to correct the table
5.3.1 that field
parameters were not
collected at the time
of effluent on June
25, 2019 in the next
iteration of the 2019
AEMP Annual Report.

15 Section 5.3.3
Toxicity Test
Methods

June 23: The deviation from the
2013 AEMP Design Plan Update
for Care and Maintenance
(Golder 2016) was due to a
communication error with the
laboratory. Per the Water License
(MV2011L2-0004), acute toxicity
tests with treated effluent (SNP
02-17B) are to be conducted with
rainbow trout per ECCC test
method EPS/1/RM13 and with
Daphnia magna per ECCC test
method EPS1/RM14. The
EPS/1/RM13 and EPS1/RM14 test
protocols provide options for
conducting either a singleconcentration test (e.g., fullstrength effluent and negative
laboratory control), or a multi-

Board staff note De
Beers’ commitment
to include the
response to MVLWB15 to describe the
deviation from the
approved acute
toxicity testing
methods in the next
iteration of the 2019
AEMP Annual Report.
In addition, Board
staff recommend De
Beers explain how
the communication
error can be
prevented in the
future.

13 Section 4.3.5.6
Evaluation of
Temporal
Trends

Comment Acute toxicity testing was
completed only using 100% effluent;
however, the the approved AEMP
Design Plan (updated for Care and
Maintenance) states that a dilution
series (100%, 50%, 12.5%, 6.3% and
negative control) will be tested.
Recommendation Please explain why
there was a deviation from the testing
methods in the approved AEMP Design
Plan.

MV2011L2-0004 - De Beers Canada Inc.- Snap Lake - AEMP Annual Report

Page 13 of 21

concentration test (i.e., dilution
series). The reviewer is correct
that, per the approved AEMP
Design Plan, the acute test
methodology for treated effluent
specifies that a multiconcentration dilution series will
be tested (i.e., 100%, 50%, 25%,
12.5%, 6.3%, and a negative
control). Therefore, while the
2019 treated effluent test did not
deviate from Water Licence
requirements, it did deviate from
the currently approved AEMP
Design Plan. This deviation will be
clearly noted in version 1.0 of the
2019 AEMP Report.
16 Section 5.3.3
Toxicity Test
Methods

Comment Text on p. 5-3 states that
Environment Canada considers a
treated effluent sample to be acutely
lethal if there is 50% or greater
mortality in juvenile Rainbow Trout
when exposed to 100% treated
effluent, but that a similar criterioun
has not yet ben defined for water fleas.
This is applicable to the Metal and
Diamond Mining Effluent Regulations.
Although the Fisheries Act applies to
Snap Lake, the facility is not subject to
the MDMER because the site was not
operational at the time the
amendments came into force.
However, the approved AEMP Design
Plan (updated for Care and
Maintenance) states that adverse
effects are considered to occur if there
is more than a 25% (chronic test) or
50% (chronic or acute test) decrease in
mean response in 100% effluent,
depending on endpoint. Based on
results, the effluent would be defined
as acutely toxic to Daphnia magna.
Recommendation Please confirm the
toxicity test results are interpreted
according to the approved AEMP
Design Plan; updates to text should be
made in the next version of the 2019
AEMP Annual Report, as appropriate.

June 23: Toxicity test results were
interpreted according to the
approved 2013 AEMP Design Plan
Update for Care and Maintenance
(Golder 2016). Point estimates
are reported for 25% effect level
(IC25) and 50% effect level (IC50),
depending on the endpoint and
test species. Interpretation of an
effect as described in the 2019
AEMP Report is synonymous with
interpretation of an effect as
described in the AEMP Design
Plan: more than a 25% (for
chronic test) or 50% (for a chronic
or acute test) decrease in mean
response in 100% volume/volume
sample would indicate an effect.
As described in Response to
MVLWB 15, treated effluent
acute toxicity tests were
conducted as screen tests (i.e., no
dilution series) as a result of a
communication error with the
laboratory. As a consequence,
point estimates could not be
calculated. Therefore, text in
Section 5.3.4 (Data analysis
methods) will be revised in
version 1.0 of the 2019 AEMP
report to read "for treated
effluent acute toxicity tests
conducted as screen tests, effects
were defined as a more than 50%
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Board staff note De
Beers commitment to
include new text in
section 5.3.4 to
describe the
deviation and
interpretation of
toxicity test results in
response to MVLWB16 in the next
iteration of the 2019
AEMP Annual Report.
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decrease in mean response of
survival in 100% volume of solute
per volume of solvent sample."
Related text in Section 5.3.3 (i.e.,
the second to last paragraph in
the section, beginning with
"Environment Canada [2002]
considers a treated...") will be
removed, as the new text in
Section 5.3.4 provides the
information more clearly. These
revisions do not result in changes
to the interpretation of results for
the 2019 AEMP Report.
References: Golder (Golder
Associates Ltd.). 2016. 2013 Snap
Lake Aquatics Effects Monitoring
Program Design Plan - Update for
Care and Maintenance in Support
of the Water Licence (MV2011L20004). Snap Lake Project.
Submitted to the Mackenzie
Valley Land and Water Board.
Yellowknife, NT, Canada.
17 Section 5.5.1.2
2019 Toxicity
Test Results &
Section 5.6
Conclusions

Comment The mortality observed in
the Daphnia magna tests is unusual for
this facility. There is no information
provided regarding what may be
causing or contributing to this acute
toxicity response. While effluent
monitoring is completed as required
under the Surveillance Network
Program, inclusion of information in
the AEMP Annual Report explaining
effluent quality and potential factors
contributing to the observed toxicity
effects would be helpful to reviewers.

June 23: A reduction in mean
survival of Daphnia magna in
treated effluent of more than
50% has not been previously
demonstrated. Three lines of
evidence were reviewed in an
effort to interpret the reduced
survival to Daphnia magna
observed in the 25 June 2019
sample as follows: 1) evidence of
a concentration-response
relationship 2) consideration of
exceedances of Water License
limits for all regulated parameters
that have limits at the final point
of discharge 3) consideration of a
similar effect in the other
Recommendation Please provide
crustacean (Ceriodaphnia dubia)
information related to effluent quality tested as part of the treated
and potential factors contributing to
effluent toxicity program To
the observed toxicity effects; updates investigate the first line of
to text should be made in the next
evidence, treated effluent data
version of the 2019 AEMP Annual
(SNP 02-17b) for the 25 June
Report, as appropriate.
2019 sample (i.e., the sample
demonstrating reduced Daphnia
magna survival) were reviewed
relative to (1) effluent quality
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Beers commitment to
further investigate
the mortality
observed in Daphnia
magna and complete
further testing and
investigation if
mortality is observed.
Board staff
recommend De Beers
provide an update
regarding the
Daphnia magna tests
and investigations (if
any) in the 2020
AEMP Annual Report,
where applicable.

Page 15 of 21

data for the June 2018 sample
and (2) historical effluent quality
data for samples collected
between November 2005 and
June 2017, to determine if
concentration-response
relationships existed with the
paired acute toxicity test results.
A comparison was made
specifically to the June 2018
sample because the reverse
osmosis treatment used on site in
2018 was also used in 2019,
thereby considering changes to
ion concentrations and hardness
in the effluent due to removal
through the reverse osmosis
treatment. No concentrationresponse relationship was
observed for any of the measured
parameters (i.e., TDS, hardness,
total alkalinity, conductivity,
major ions, total and dissolved
metals, and general and volatile
organics). Further, the
concentrations of these
parameters in 2019 were either
lower than, or within the range of
concentrations measured in the
June 2018 sample and/or the
historical treated effluent
samples collected alongside acute
toxicity test samples in previous
years. There was no evidence of a
concentration-response
relationship that could be
responsible for the toxicity
observed to Daphnia magna. To
investigate the second line of
evidence, treated effluent quality
data for the 25 June 2019 sample
was compared to Water License
limits for all regulated parameters
that have limits at the final point
of discharge. As discussed in
Section 3.4.2 of the 2019 AEMP
report, maximum and average
treated effluent concentrations in
2019 were below maximum grab
and maximum average Water
License limits (MVLWB 2018),
respectively, for all regulated
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parameters that have limits at the
final point of discharge. Treated
effluent pH was maintained
within the required Water License
range (6 to 9 pH units). As stated
previously, the concentrations of
these parameters in 2019 were
also within the range of
concentrations measured in
previous treated effluent samples
historically. To investigate the
third line of evidence, treated
effluent quality results for the
other water flea species
(Ceriodaphnia dubia) survival
were reviewed. As reported in
Section 5.3.4 of the 2019 AEMP
Report, no effect to survival of
Ceriodaphnia dubia was observed
with exposure to the same
treated effluent sample.
Therefore, the factors
contributing to the observed
toxicity effects (i.e., reduced
survival of Daphnia magna) in the
25 June 2019 sample are
unknown. A similar effect was not
observed in the other crustacean
species, Ceriodaphnia dubia,
which were tested at the same
time. There was also no evidence
of a concentration-response
relationship between Daphnia
magna toxicity and any of the
measured parameters in the June
2019 sample, when compared to
the effluent quality data for the
June 2018 sample and historical
effluent quality data. The acute
toxicity results for the 2020
treated effluent program will be
examined for a similar pattern of
response, if an effect to survival is
observed, De Beers will aim to
complete follow-up testing while
working around logistical
limitations (such as available
flights to the south, availability of
test organisms at the
laboratories, and availability of
effluent for sampling). If an effect
to survival is observed and
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confirmed, then De Beers will
consider further investigative
studies, if and when directed by
the MVLWB.
18 Qaulity
Comment The Report references
Assuance and Qaulity Assuance and Quality Control
Quality Control Plan Version 3 that is submitted in
December of 2019 for the Renewal
Application MV2019L2-0004. Board
staff note that this AEMP Annual
Report is submitted under MV2011L20004, and should be using the analyst
approved QA/QC Plan under that
Licence.
Recommendation Comment on the
implications on QA/QC procedure and
results, and applicable revisions to the
next version of the 2019 AEMP Annual
Report.

June 23: There are no
implications on the QA/QC
procedure or results. The same
procedures were employed in
versions 2 and 3. The reference
will be updated with the
approved version of the QA/QC
plan (i.e., Quality Assurance and
Quality Control Plan version 2), in
version 1.0 of the 2019 AEMP
Annual Report

Noted. Board staff
note De Beers’
commitment to
update the reference
to the QA/QC plan
Version 2 in the next
iteration of 2019
AEMP Annual Report.

19 Section 5.1
Introduction
and Section
5.5.1.2 2019
Toxicity Test
Results

June 23: The following steps will
be put in place to better
coordinate toxicity testing with
the laboratory per AEMP Design
Plan requirements during
discharge: a) Required toxicity
testing methods will be
confirmed prior to the program.
b) Requested toxicity testing
methods will be more clearly
indicated on Laboratory COC
forms and the type of test (multiconcentration) will be clearly
stated on the COC form. c) Prior
to sampling treated effluent for
toxicity, the toxicity testing
laboratory will be contacted and
the test methodology and type of
test (multi-concentration) will be
confirmed for all test species. d)
De Beers will request that the
toxicity testing laboratory provide
more timely results (e.g., daily
updates of preliminary test
results for acute toxicity tests),
and in the event that survival in
Rainbow Trout or Daphnia magna
is reduced by 50% or more, a
follow-up sample will be collected
if effluent is available and as soon
as practically possible and sent to
the toxicity testing laboratory for

Board staff
recommend De Beers
include this response
to MVLWB-19 in the
next iteration of 2019
AEMP Annual Report
to reflect the
additional step to
ensure toxicity test is
completed during
discharge.

Comment It is standard best practice
for the acutely toxic test result of
Daphnia magna to trigger the
submission of a confirmatory sample,
which was not done. In addition,
intermittent discharge and low volume
is stated to be the reason no toxicity
testing was completed in the third
quarter. No information is provided to
explain what changes could be
implemented to better ensure that the
toxicity sampling is completed in
accordance with the Water Licence.
Recommendation Please provide
additional information to explain what
steps can be put into place to better
ensure that toxicity testing is
completed appropriately during
discharge; updates to text should be
made in the next version of the 2019
AEMP Annual Report.
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a follow-up toxicity test with the
affected species. Follow-up
toxicity testing will only occur in
the event that discharge is still
occurring at the time that resampling would be required (i.e.,
when preliminary results are
received indicating the need for a
follow-up toxicity test).
20 Section 6.2.1.1
Sampling
Locations and
Timing & Table
6.2-2

Comment The information provided
indicates the plankton program was
completed over two weeks in July and
a 12 day period in August; however, it
is unclear why the extended sampling
periods were required when only five
stations were sampled in each of the
two lakes and sampling was to be in
conjunction with the water quality
program. Was the actual sampling in
Snap and Northeast lakes completed
over a shorter span of days (i.e., were
the sampling dates consistent with
those provided in the water quality
section)? If that is not the case, what
implications might this extended
sampling window have on results as a
result of plankton community
turnover?
Recommendation Please confirm the
actual dates when plankton samples
were collected and provide an
explanation on potential implication in
results as a result of turnover.

June 23: Sampling was completed Noted.
in conjunction with the water
quality program. As a result of
logistical constraints, sampling in
Snap Lake and Northeast Lake
(plankton sampling lakes)
occurred when the water quality
crew were able to sample from
those lakes throughout the Snap
Lake and downstream water
quality sampling program
(Section 3). Therefore, it appears
that sampling is spread over two
weeks for July and 12 days for
August but plankton samples
from Snap Lake were collected on
5 and 6 July and 27 and 29 August
and plankton samples from
Northeast Lake were collected on
15 July and 21 and 22 August,
which is consistent with previous
years.

21 Section 6.2.5
Action Level
Assessment
and Table 6.24.

Comment A Medium Action Level has
been proposed as part of the AEMP
Design Plan for Closure and Postclosure. Board staff remind De Beers
that this AEMP Design Plan was
submitted as part of the renewal
proceedings associated with
MV2019L2-0004, which has not yet
been approved by the Board as
updates were required. Although a
footnote is included stating it is
proposed, the footnote appears to only
apply to part of the Medium Action
Level.
Recommendation Please update the
text to clarify the entire Medium
Action Level remains proposed and not
approved at this time.

June 23: The footnote associated
with Table 6.2-4 will be updated
to clarify that the entire Medium
Action Level is proposed.
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Board staff note De
Beers’ commitment
to clarify that
Medium Action Level
is proposed not
approved by the
Board yet.
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22 Section 6.2.5
Action Level
Assessment
and Table 6.24.

Comment Footnote (b) in Table 6.2-4 June 23: Footnote will be clarified
states that for the Medium Action
in version 1.0 of the 2019 AEMP
Level, the major shift will be
Annual Report.
determined when the Low Action Level
is triggered. The Low Action Level has
been triggered in phytoplankton for
over three consecutive years;
therefore, further clarification on what
defines a "continued shift" in
community composition is required.
Recommendation Please clarify
footnote (b) in Table 6.2-4.

23 Section 6.5
Summary and
Discussion,
Table 6.5-1

Comment In Table 6.5-1,
phytoplankton biomass is indicated as
not being persistently outside the
normal range, yet the results provided
in the previous section and in Figure
6.4-17 show that this exceedance has
occurred in August since 2016. Is this
an error in the table?
Recommendation Please confirm the
information in Table 6.5-1 and correct
in the next version of the 2019 AEMP
Annual Report, if required.

June 23: The information in Table Noted.
6.5-1 is correct. A persistent
exceedance of the upper bound
of the normal range was
interpreted as being outside
during each sampling event, or
most sampling events, for all
three years (i.e., consistently
above). In 2019, total biomass in
July was within the normal range,
while in August it was outside the
normal range.

24 Section 14.2
Action Levels

Comment Information contained in
Table 14.2-1 indicates that a Medium
Action Level will be developed when a
Low Action Level is triggered. This
occurred in 2019 for manganese,
which was above the new drinking
water guideline. A Medium Action
Level was proposed in the Response
Plan, which was submitted in May
2020. Although the changes proposed
in the Response Plan are still pending
Board approval, this footnote should
be updated to indicate the Response
Plan was submitted so that reviewers
are aware this item is in the process of
being updated.
Recommendation Please adjust the
footnote associated with the Medium
Action Level in Table 14.2-1 in the next
version of the 2019 AEMP Annual
Report.

June 23: An additional footnote
for Table 6.2-4 will be added to
clarify that a Drinking Water Low
Action Level for manganese was
triggered in 2019 and a Medium
Action Level for manganese was
proposed in response to an
information request on the
Response Plan for Low Drinking
Water Quality Action Level for
Manganese (Golder 2020).
Reference: Golder (Golder
Associates Ltd.). 2020. Response
Plan for Low Drinking Water
Quality Action Level for
Manganese. Prepared for De
Beers Canada Inc., Yellowknife,
NT, Canada.

Board staff note De
Beers’ commitment
to add a footnote
indicating the
approval status of
AEMP Response Plan
for triggering the
manganese related
moderate action
level.

25 Section 14.2
Action Levels

Comment Table 14.2-3 is missing the
dividing lines between Negligible, Low,
Medium and High for Water Quality
and Plankton Community. This could
potentially confuse reviewers.
Recommendation Please add the

June 23: Formatting of Table
14.2-3 will be corrected in version
1.0 of the 2019 AEMP Annual
Report

Board staff note De
Beers commitment to
correct the format in
Table 14.2-3 in the
next iteration of the
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Board staff note De
Beers’ commitment
to clarify the footnote
(b) in Table 6.2-4

Page 20 of 21

dividing lines to Table 14.2-3 in the
next version of the 2019 AEMP Annual
Report.
26 Section 14.2
Action Levels

Comment There appears to be some
issues with the footnotes associated
with Table 14.2-3. Footnote (a)
indicates that the Medium and High
Action Levels will be set if the Low
Action Level is triggered. The Low
Action Level for the plankton
community for Nutrient Enrichment
has been triggered, but the High Action
Level has not been established.
Footnote (c) is regarding fish health
endpoints, but this footnote is
associated wtih the Medium Action
Level for plankton; the footnote should
be consistent with Table 6.2-4 (see
MVLWB comment ID24). A footnote
should also be added to this table that
explains the Medium Action Level for
plankton has been proposed, but has
not yet been approved by the Board.
Recommendation Please correct the
footnotes associated with Table 14.2-3
in the next version of the 2019 AEMP
Annual Report.

2019 AEMP Annual
Report.
June 23: Footnotes associated
with Table 14.2-3 will be
corrected in version 1.0 of the
2019 AEMP Annual Report

Board staff note De
Beers’ commitment
to add a footnote to
indicate the approval
status of the medium
action level for
plankton in the next
iteration of the 2019
AEMP Annual Report.

Snap Lake Environmental Monitoring Agency (SLEMA): Sonia Aredes
ID

Topic

Reviewer Comment/Recommendation Proponent Response

Board Staff Response

2

General File

Comment (doc) Slema General
Comments
Recommendation

Noted.

1

Effluent
discharge and
receiving
environment
sampling

Comment The receiving water
sampling should be determined by the
objective of the tests. One of the
objectives is the effluent discharge
does not negatively impact the Water
Quality Objectives at the end of the
mixing zone. The receiving water
sampling as it was performed makes
difficult to generalize a correlation
between effluent discharge and
downstream toxicity
Recommendation SLEMA recommends
sampling of receiving environment
should take in account effluent
discharge schedule

June 23: Please see response to Noted.
GNWT ID 5 for additional
information regarding the timing
of treated effluent discharge and
monitoring.
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Attachment for Response to Mackenzie Valley Land and Water Board Information Request ID 11
Table 11-1: Measured and Predicted Volumes of Water Discharged the Underground, 2019

Location
Water Treatment
Plant to
Underground
Water Management
Pond to
Underground

Treated or
Untreated

Measured
Total Volume
(m3)

Treated

11,091

Untreated

132,024

Months
intermittently
between 17 April
and 12 August
intermittently
between 14 May
and 1 September

Predicted
# Days

Total Volume
(m3)

72

43,727

1 May to 30 June

61

97

136,162

1 May to 30 September

153

Months

# Days

Angela Love
Regulatory Specialist
Mackenzie Valley Land and Water Board
7th Floor – 4910 50th Avenue
P.O. Box 2130
Yellowknife, NT
X1A 2P6

June 9, 2020

Dear Ms. Love,
Re:

De Beers Canada Inc. – Snap Lake
Water Licence – MV2011L2-0004
2019 AEMP Annual Report
Request for Comment

The Department of Environment and Natural Resources (ENR), Government of the
Northwest Territories has reviewed the plans at reference based on its mandated
responsibilities under the Environmental Protection Act, the Forest Management Act,
the Forest Protection Act, the Species at Risk (NWT) Act, the Waters Act and the
Wildlife Act and provides the following comments and recommendations for the
consideration of the Board.
Topic: General
Comment:

ENR retained Zajdlik and Associates to provide review and comment of the De Beers
Canada Inc. (De Beers) 2019 Aquatic Effects Monitoring Program (AEMP) Annual
Report. ENR has extracted and summarized the comments and recommendations
from this memorandum and provided them below. ENR has also included Dr.
Zajdlik’s review memorandum which provides additional background, technical
figures, and context for the comments and recommendations.
Recommendation(s):

1

1) ENR recommends the Board refer to the attached memo for additional
background and context supporting ENR’s comments and recommendations.

Topic: Action Level Exceedances
Comment:

ENR notes that manganese concentrations triggered a low action level exceedance
in a sample collected from SNP 02-20e (a diffuser location) at a depth of 25m in
September 2019 (De Beers, 2019a) and in another sample collected at SNP 02-15
(Snap Lake water intake station) in March, 2019 (Golder, 2020 Section 14.4.1). The
low action level exceedance was in response to a recently derived (2019) drinking
water quality guideline (Health Canada, 2019); De Beers is commended for diligence
in using the most up-to-date water quality guidelines. As a follow-up action, a low
action level response plan was developed by De Beers (Golder, 2020). This response
plan and any conclusions reached were not reviewed at this time.
A low action level was also triggered for phytoplankton biomass. Past action level
exceedances are presented in Table 1-1.
Table 1-1: Summary of Action Level Exceedances

Year Exceedance Type
2019
2018

• A Low Action Level for nutrient enrichment was triggered for
phytoplankton biomass (Golder, 2020a).

• A Low Action Level for nutrient enrichment was triggered for
phytoplankton biomass (DeBeers, 2019b).

• A Low Action Level for Nutrient Enrichment was triggered due to
statistically significant changes in the benthic invertebrate
community of the Snap Lake main basin, extending beyond the
normal range for densities of dominant benthic invertebrate taxa
(DeBeers, 2019b).

2017

• Tl triggered a Low Action Level exceedance on the basis of
elevated tissue concentrations of a magnitude greater than 30
percent (%) relative to the reference lakes and exceeded the
normal range (DeBeers, 2019b).
• A Low Action Level for nutrient enrichment was triggered for

2

Year Exceedance Type

2016

2015

2014

phytoplankton biomass. DeBeers (2018) states: “A notification
letter was submitted to the MVLWB in April 2018, and a Response
Plan is being prepared”. Note that this represents consistently
elevated phytoplankton biomass for 3 years.

• Sr and Na triggered Low Action Level exceedances on the basis of
elevated tissue concentrations of a magnitude greater than 30
percent (%) relative to the reference lakes and exceeded the
normal range (DeBeers, 2017).
• Cs, Th and Sr triggered Low Action Level exceedances on the basis
of elevated tissue concentrations of a magnitude greater than 30
percent (%) relative to the reference lakes and exceeded the
normal range (DeBeers, 2016).

• A Low Action Level for Nutrient Enrichment was triggered due to
statistically significant changes in the benthic invertebrate
community of the Snap Lake main basin, extending beyond the
normal range for densities of dominant benthic invertebrate taxa
(DeBeers, 2016).

• TDS, chloride, fluoride, and nitrate triggered Low Action Level
exceedances on the basis of elevated tissue concentrations of a
magnitude greater than 30 percent (%) relative to the reference
lakes and exceeded the normal range (DeBeers, 2015).

• A Low Action Level for toxicological impairment was triggered
based on effects to C. dubia reproduction in at least two
concurrently tested diffuser station samples and in at least two
consecutive diffuser station sampling events (DeBeers, 2016).
The table shows that low action levels are consistently exceeded.
The
phytoplankton biomass low action level exceedance that occurred in 2017 and 2018
recurred in 2019. The other two action level exceedances that occurred in 2018
(densities of dominant benthic macroinvertebrate taxa and elevated thalllium
concentrations in fish tissue) were not assessed as sampling of benthic
macroinvertebrates and fish did not take place in 2019.
3

De Beers (Golder 2020a, Figure 6.4-4) shows approximately a 65% reduction in
mean total phytoplankton biomass in the main basin of Snap Lake relative to 2018.
The total phytoplankton biomass mean for 2019 for the main basin of Snap Lake is
similar to that of Northeast Lake suggesting that the effect of nutrient inputs on total
phytoplankton biomass as a result of operations is waning. The relative
contributions of major taxonomic groups to total phytoplankton biomass is
presented in the 2019 annual report (Golder 2020a, Figure 6.4-8). There are no
egregious shifts in dominance of any single group in the 2019 community relative to
the mean over the period of record (2004 to current) but the information in the
presentation graphic could be improved by time series plots of % composition of
major taxonomic groups as is done for cyanobacteria in Figure 6.4-9 (Golder 2020a).
Recommendation(s):

1) ENR recommends that De Beers expand the useful time series plots for
cyanobacteria Golder (2020a, Figure 6.4-9) to other major taxonomic groups
for phytoplankton at least, as total phytoplankton biomass is still triggering a
low action level warning.

Topic: Spatial Trends

Comment:

De Beers (Golder 2020a, figure 6.4-5) presents graphics describing spatial patterns
in biomass of the major phytoplankton groups in the main basin of Snap Lake. De
Beers notes weak spatial patterns in cyanobacteria, chlorophyte and cyclopoid
copepod biomass in relation to the diffuser location with the trend indicative of an
adverse (reduction in biomass) effect. The spatial trends for the phytoplankton and
zooplankton groups indicated are attributed to “natural variation and unlikely
related to treated effluent discharged in 2019 because the volume discharged was
very small (relative to operations) and the discharge was intermittent (Section
3.4.2.2)” (Golder, 2020a). Spatial trends in biomass of major phytoplanktonic
taxonomic groups as noted in AEMP reports over the last 3 year are summarized
below. The last three years were selected due to the consistency of sampling months
(July and August).
Table 2-1: Spatial Trends in Major Phytoplanktonic Taxonomic Group Biomass

Year

Biomass increases with
distance from diffuser

Biomass decreases with
distance from diffuser

Citation
4

2019
2018
2017

cyanobacteria and
chlorophyte

NA

Golder
(2020)

diatom, cryptophyte

cyanobacteria

Golder
(2018)

diatom

chlorophyte, cryptophyte,
and dinoflagellate

Golder
(2019a)

Although spatial trends in major phytoplanktonic taxonomic group biomass were
undeniably noted over the last three years (Golder, 2018, 2019a, 2020), trends are
inconsistent. The changes in spatial patterns within the main basin of Snap Lake
over the three years presented may reflect the evolution of phytoplanktonic
communities over time as shown in the 2018 Aquatic Effects Re-evaluation Report
(Golder 2019b, Figure 3.4-6).
Recommendation(s):

1) ENR recommends that it would be useful in the upcoming AEMP reevaluation to include a graphic showing how spatial patterns in biomass
change or do not, over time.

Topic: Synoptic Discharge and Water Sampling

Comment:

Following review of the 2018 AEMP re-evaluation and design, ENR recommended
that future sampling events be scheduled to capture discharge events from the
diffuser. In 2019, De Beer discharged water to Snap Lake in June (4,458 m3), July
(6,612 m3) and August (3,122 m3) (De Beers, 2020). This discharge occurred over
25 days between June 22 and July 9, and July 28 to August 5. In 2019, water samples
in the vicinity of the diffuser were collected on April 10, July 8th and September 1st.
Water samples in the main basin of Snap Lake were collected on April 6th, July 5th
and 6th and August 27th and 29th. AEMP sampling in Snap Lake in the vicinity of the
diffuser and in the main basin of Snap Lake in early July overlaps with period of
discharge. Given that discharge ceased on August 5th, and water samples in the
vicinity of the diffuser were next collected on September 1st, it is not clear that water
quality samples in the vicinity of the diffuser at least in this time period, capture the
discharge event.
5

Whole lake average measured concentrations are reported on a monthly basis in the
2019 report (Golder, 2020a, Table 3.4-5). The integrative measure of solutes, total
dissolved solids, does indicate a reduction over the AEMP sampling time frame.
Maximum whole-lake averages (total P) or maxima of individual parameters, are
compared to AEMP benchmarks (Golder, 2020a, Table 3.4-2, footnote B). Using the
maximum is conservative for AEMP comparisons and therefore possible effects of
sampling when discharge is not occurring, such as a failure to detect exceedances,
are reduced. Reduced sampling within the discharge period (1of 3 samples) does
reduce the probability of detecting high concentrations, but because the maximum
observed concentrations are well below the AEMP benchmarks presented in the
2019 report (Golder 2020a, Table 3.4-2) and, because effluent discharge criteria
exist, it is unlikely that AEMP benchmarks will be exceeded. Consequently, the
implications of sampling outside the discharge periods are likely few.
Recommendation(s):

1) ENR recommends that De Beers ensure that at least one AEMP sampling
event within the main basin of Snap Lake occurs in the latter half of the
discharge period (i.e. the early open water sample) with third AEMP sampling
event (i.e. the late open water sample) occurring as close as possible to the
end of the discharge period.

Topic: References
Comment:

DeBeers. 2015. 2014 Aquatic Effects Monitoring Program Annual Report, Snap Lake
Mine, Type A Water Licence MV2011L2-0004, May 2015.

DeBeers. 2016. 2015 Aquatic Effects Monitoring Program Annual Report, Snap Lake
Mine, Type A Water Licence MV2011L2-0004, May 2016.
DeBeers. 2017. 2016 Aquatic Effects Monitoring Program Annual Report, Snap Lake
Mine, Type A Water Licence MV2011L2-0004, May 2017.

DeBeers. 2018. Aquatic Effects Monitoring Program 2017 Annual Report. Submitted
to MVLWB, May 2018.

De Beers. 2019a. Letter to Weḱèezhìi Land and Water Board: Snap Lake Mine De
Beers Canada Inc. Water License MV2011L2-0004 – Exceedance of AEMP Low
Action Level, December, 2019.

6

DeBeers. 2019b. Letter to MVLWB: Re: Snap Lake Mine De Beers Canada Inc. Water
Licence MV2011L2-0004 Exceedance of AEMP Action Levels, March 22nd, 2019.

De Beers. 2020. 2019 Annual Report, Type A Water Licence Mv2011l2-0004, Snap
Lake Mine, March 2020.

Golder. 2016. Snap Lake Mine 2013 AEMP Design Plan – Update for Care and
Maintenance. March 2016.

Golder. 2018. Snap Lake Mine Aquatic Effects Monitoring Program 2017 Annual
Report. May 2019.
Golder. 2019a. Snap Lake Mine Aquatic Effects Monitoring Program 2018 Annual
Report. May 2019.
Golder. 2019b. 2018 Aquatic Effects Re-evaluation Report. March 2019.

Golder. 2020a. Snap Lake Mine Aquatic Effects Monitoring Program 2019 Annual
Report. May 2020.
Golder. 2020b. Response Plan for Low Drinking Water Quality Action Level for
Manganese - Version 2, May 2020.

Health Canada. 2019. Guidelines for Canadian Drinking Water Quality: Guideline
Technical Document – Manganese. 2019-05-10.
Recommendation(s):
N/A

Comments and recommendations were provided by ENR technical experts in 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.

Should you have any questions or concerns, please do not hesitate to contact Patrick
Clancy, Environmental Regulatory Analyst at (867) 767-9233 Ext: 53096 or email
patrick_clancy@gov.nt.ca.
Sincerely,

Lee Ann Malley, (for Patrick Clancy)
Environmental Regulatory Analyst
Environmental Assessment and Monitoring Section
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Environmental Stewardship and Climate Change Division
Department of Environment and Natural Resources
Government of the Northwest Territories
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Table 1-1: Acronym Definitions
AEMP

aquatic effects monitoring program

GNWT ENR

Government of the Northwest Territories Environment and Natural Resources

MVLWB

Mackenzie Valley Land and Water Board
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1 Introduction
Zajdlik & Associates Inc. was retained by the Government of the Northwest Territories,
Environment and Natural Resources (GNWT ENR) to review the 2019 aquatic effects
monitoring program (AEMP) report for Snap Lake:
Golder. 2020. Snap Lake Mine Aquatic Effects Monitoring Program 2019 Annual Report. May
2020.
The AEMP was conducted following the AEMP design plan presented in Golder (2016).

2 Action Level Exceedances
Manganese concentrations triggered a low action level exceedance in a sample collected from
SNP 02-20e (a diffuser location) at a depth of 25m in September 2019 (De Beers, 2019a) and in
another sample collected at SNP 02-15 (Snap Lake water intake station) in March, 2019 (Golder,
2020 §14.4.1). The low action level exceedance was in response to a recently derived (2019)
drinking water quality guideline (Health Canada, 2019); De Beers is commended for diligence in
using the most up-to-date water quality guidelines. As a follow-up action, a low action level
response plan was developed (Golder, 2020). This response plan and any conclusions reached
were not reviewed at this time.
A low action level was also triggered for phytoplankton biomass. Past action level exceedances
presented in Zajdlik (2019) are updated in Table 2-1.

Zajdlik & Associates Inc.
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Table 2-1: Summary of Action Level Exceedances
Year
2019

Exceedance Type
•

A Low Action Level for nutrient enrichment was triggered for phytoplankton
biomass (Golder, 2020a).

2018

•

A Low Action Level for nutrient enrichment was triggered for phytoplankton
biomass (DeBeers, 2019b).

•

A Low Action Level for Nutrient Enrichment was triggered due to
statistically significant changes in the benthic invertebrate community of the
Snap Lake main basin, extending beyond the normal range for densities of
dominant benthic invertebrate taxa (DeBeers, 2019b).

•

Tl triggered a Low Action Level exceedance on the basis of elevated tissue
concentrations of a magnitude greater than 30 percent (%) relative to the
reference lakes and exceeded the normal range (DeBeers, 2019b).

2017

•

A Low Action Level for nutrient enrichment was triggered for phytoplankton
biomass. DeBeers (2018) states: “A notification letter was submitted to the
MVLWB in April 2018, and a Response Plan is being prepared”. Note that
this represents consistently elevated phytoplankton biomass for 3 years.

2016

•

Sr and Na triggered Low Action Level exceedances on the basis of elevated
tissue concentrations of a magnitude greater than 30 percent (%) relative to
the reference lakes and exceeded the normal range (DeBeers, 2017).

2015

•

Cs, Tl and Sr triggered Low Action Level exceedances on the basis of
elevated tissue concentrations of a magnitude greater than 30 percent (%)
relative to the reference lakes and exceeded the normal range (DeBeers,
2016).

•

A Low Action Level for Nutrient Enrichment was triggered due to
statistically significant changes in the benthic invertebrate community of the
Snap Lake main basin, extending beyond the normal range for densities of
dominant benthic invertebrate taxa (DeBeers, 2016).

2014

•

TDS, chloride, fluoride, and nitrate triggered Low Action Level exceedances
on the basis of elevated tissue concentrations of a magnitude greater than 30

Zajdlik & Associates Inc.
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Year

Exceedance Type
percent (%) relative to the reference lakes and exceeded the normal range
(DeBeers, 2015).
•

A Low Action Level for toxicological impairment was triggered based on
effects to C. dubia reproduction in at least two concurrently tested diffuser
station samples and in at least two consecutive diffuser station sampling
events (DeBeers, 2016).

The tables show that low action levels are consistently exceeded. The phytoplankton biomass
low action level exceedance that occurred in 2017 and 2018 recurred in 2019. The other two
action level exceedances that occurred in 2018 (densities of dominant benthic macroinvertebrate
taxa and elevated Tl concentrations in fish tissue) were not assessed as sampling of benthic
macroinvertebrates and fish did not take place in 2019.
Golder (2020a, Figure 6.4-4) shows approximately a 65% reduction in mean total phytoplankton
biomass in the main basin of Snap Lake relative to 2018. The total phytoplankton biomass mean
for 2019 for the main basin of Snap Lake is similar to that of Northeast Lake suggesting that the
effect of nutrient inputs on total phytoplankton biomass as a result of operations is waning. The
relative contributions of major taxonomic groups to total phytoplankton biomass is presented in
Golder (2020a, Figure 6.4-8). There are no egregious shifts in dominance of any single group in
the 2019 community relative to the mean over the period of record (2004 to current) but the
information in the presentation graphic could be improved by time series plots of % composition
of major taxonomic groups as is done for cyanobacteria Golder (2020a, Figure 6.4-9). A
recommendation on this topic is presented in § 4.
Golder (2020a) notes weak spatial patterns in cyanobacteria, chlorophyte and cyclopoid copepod
biomass in relation to the diffuser location with the trend indicative of an adverse (reduction in
biomass) effect. The spatial trends for the phytoplankton and zooplankton groups indicated are
attributed to “natural variation and unlikely related to treated effluent discharged in 2019 because
the volume discharged was very small (relative to operations) and the discharge was intermittent
(Section 3.4.2.2)” (Golder, 2020a). Spatial trends in biomass of major phytoplanktonic
Zajdlik & Associates Inc.
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taxonomic groups as noted in AEMP reports over the last 3 year are summarized below. The last
three years were selected due to the consistency of sampling months (July and August).

Table 2-2: Spatial Trends in Major Phytoplanktonic Taxonomic Group Biomass
Year
2019
2018
2017

Biomass increases with distance
from diffuser
cyanobacteria and chlorophyte
diatom
diatom, cryptophyte

Biomass decreases with distance
from diffuser
NA
chlorophyte, cryptophyte, and
dinoflagellate
cyanobacteria

Citation
Golder (2020)
Golder (2019a)
Golder (2018)

Although spatial trends in major phytoplanktonic taxonomic group biomass were undeniably
noted over the last three years (Golder, 2018, 2019a, 2020), trends are inconsistent. A
recommendation on this topic, is presented in § 4. The changes in spatial patterns within the
main basin of Snap Lake over the three years presented may reflect the evolution of
phytoplanktonic communities over time as shown in Golder (2019b, Figure 3.4-6).

3 Mercury
Golder (2020a) reports that sediment Hg concentrations at the diffuser exceed the upper bound of
the normal range and, exhibit an increasing temporal trend. Golder (2019b) assessed temporal
trends of selected analytes in sediment using both 2 cm and 5 cm horizons. Only P and Hg “had
statistically significant increasing trends in both the 5-cm and 2-cm samples”. Although
statistically significant trends of some analytes were detected in the reference lake (Northeast
Lake), the list did not include Hg suggesting that the issue in Snap Lake is not due to long range
transport (Durnford et al 2010).
The temporal trend in Hg sediment concentrations is presented in Golder (2019b, Figure 3.2-9)
for data collected up to and including 2017, which suggests that the interim sediment quality
guideline of 0.17 mg Hg/kg dw will be exceeded if the trend continues for approximately 3-5
years. Examination of more recent data collected at the diffuser (location SNP-02-20e) in 2018
(2 cm = 0.0634 mg/kg dw; 5 cm = 0.0745 mg/kg dw; Golder (2019b, Appendix 4a)) and 2019,
Zajdlik & Associates Inc.
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(2cm = 0.0938 mg/kg dw; 5 cm = 0.0106 and 0.11 mg/kg dw; Golder (2020a, Appendix 4a))
suggests sediment Hg concentrations may be plateauing. The GNWT should continue to monitor
sediment Hg concentrations to ensure that they do not approach the interim sediment quality
guideline of 0.17 mg Hg/kg dw.

4 Previous Recommendations
Various reviewers including the GNWT have made recommendations regarding the design,
interpretation and re-evaluation of AEMPs conducted at Snap Lake. The response to a recent
recommendation by the GNWT is reviewed below.

4.1 Synoptic Discharge and Water Sampling
Following review of the 2018 AEMP, the GNWT recommended that future sampling events be
scheduled to capture discharge events from the diffuser. In 2019, De Beer discharged water to
Snap Lake in June (4,458 m3), July (6,612 m3) and August (3,122 m3) (De Beers, 2020). This
discharge occurred over 25 days between June 22 and July 9, and July 28 to August 5. In 2019,
water samples in the vicinity of the diffuser were collected on April 10, July 8th and September
1st. Water samples in the main basin of Snap Lake were collected on April 6th, July 5th and 6th
and August 27th and 29th. AEMP sampling in Snap Lake in the vicinity of the diffuser and in the
main basin of Snap Lake in early July overlaps with period of discharge. Given that discharge
ceased on August 5th, and water samples in the vicinity of the diffuser were next collected on
September 1st, it is not clear that water quality samples in the vicinity of the diffuser at least in
this time period, capture the discharge event.
Whole lake average measured concentrations are reported on a monthly basis (Golder, 2020a,
Table 3.4-5). The integrative measure of solutes, total dissolved solids, does indicate a reduction
over the AEMP sampling time frame. Maximum whole-lake averages (total P) or maxima of
individual parameters, are compared to AEMP benchmarks (Golder, 2020a, Table 3.4-2, footnote
Zajdlik & Associates Inc.
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B). Using the maximum is conservative for AEMP comparisons and therefore possible effects of
sampling when discharge is not occurring, such as a failure to detect exceedances, are reduced.
Reduced sampling within the discharge period (1of 3 samples) does reduced the probability of
detecting high concentrations, but because the maximum observed concentrations are well below
the AEMP benchmarks presented in Golder (2020a, Table 3.4-2) and, because effluent discharge
criteria exist, it is unlikely that AEMP benchmarks will be exceeded. Consequently, the
implications of sampling outside the discharge periods are likely few. A recommendation on this
topic is presented in §5.

5 Recommendations
The following recommendations are provided in no particular order.
•

De Beers should expand the useful time series plots for cyanobacteria Golder (2020a,
Figure 6.4-9) to other major taxonomic groups for phytoplankton at least, as total
phytoplankton biomass is still triggering a low action level warning.

•

Golder (2020a, figure 6.4-5) presents graphics describing spatial patterns in biomass of
the major phytoplankton groups in the main basin of Snap Lake. It would be useful in the
AEMP re-evaluation to include a graphic showing how spatial patterns in biomass change
or do not, over time.

•

De Beers should ensure that at least one AEMP sampling event within the main basin of
Snap Lake occurs in the latter half of the discharge period (i.e. the early open water
sample) with third AEMP sampling event (i.e. the late open water sample) occurring as
close as possible to the end of the discharge period 1.

1

The latter portion of the recommendation applies only if discharge ceases prior to the late sampling event which is
typically at the end of August.
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Snap Lake Environmental Monitoring Agency
300-5120 49 Street
Yellowknife, NT X1A 1P8
Phone: (867) 765-0961-0962
Website: www.slema.ca

June 9, 2020

Angela Love
Mackenzie Valley Land and Water Board
PO Box 2130
Yellowknife, Northwest Territories
X1A 2P6
Ref: Snap Lake Mine De Beers Canada Inc. Water Licence #MV2011L2-0004
Submission of the Aquatic Effects Monitoring Program 2019 Annual Report

Dear: Ms. Love

De Beers Canada Inc. (De Beers) submitted its Aquatic Effects Monitoring
Program 2019 Annual Report (Report) on April 30, 2020. This Report is required
under Water Licence MV2011L2-0004, Part G, Condition 6 and Schedule 6,
Condition 4. Reviewers were invited to submit comments and recommendations
using the Online Review System (ORS) by June 9, 2020.
SLEMA thanks the MVLWB for the opportunity to comment on De Beers’
submission. The 2019 AEMP Annual Report was found to meet the Water
Licence requirements prescribed under Part G and Schedule 6.
In addition, SLEMA would like to provide the following observation:
In 2019 Effluent was discharged from 22 June to 9 July and again from 28 July to
5 August, with a total effluent volume of 14,192 cubic meters (m3).
Samples for toxicity tests were taken at SNP Stations 2-17, final effluent
discharged via diffuser into Snap Lake and SNP Stations 2-20 located on the
edge of the mixing zone around the diffuser. The rationale for these last stations
is to evaluate whether Water Quality Objectives are being met at the edge of the
mixing zone.
Diffuser station toxicity test samples were collected in April, July, and September
2019, as follow:

1
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Under-ice samples were collected on 13 April 2019, and included samples
for the Fathead Minnow ELS test, and the C. dubia and P. subcapitata
tests;



The open-water sampling program was rescheduled to 08 July 2019 and
included sampling for the Fathead Minnow ELS tests in addition to C.
dubia and P. subcapitata sampling;



Because gamete availability was limited during the April and July 2019
toxicity sampling programs, the ELS Rainbow Trout test was conducted
with samples collected on 01 September 2019.

Also, in addition of this, there is a lag time (acknowledged in the document)
between collection of the effluent sample (June 25) and diffuser station sample
(July 8th)

The receiving water sampling should be determined by the objective of the tests.
One of the objectives is the effluent discharge does not negatively impact the
Water Quality Objectives at the end of the mixing zone. The receiving water
sampling as it was performed makes difficult to generalize a correlation between
effluent discharge and downstream toxicity.
Please, contact our office should you have questions or concerns.

Best Regards

Sonia Aredes
SLEMA Environmental Analyst
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