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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 fulfill Part I, Condition 6 of Water Licence (Licence) MV2005L2-0015.
2. Background
•
•
•
•
•
•

September 24, 2014 – Issuance of Licence MV2005L2-0015;
May 1, 2020 – 2019 AEMP Annual Report received;
May 21, 2020 – 2019 AEMP Annual Report review commenced;
June 18, 2020 – Reviewer comments and recommendations due and received;
July 3, 2020 – Responses due and received; and
August 27, 2020 – 2019 AEMP Annual Report presented to the Board for decision.

3. Discussion
Project and Submission History
On December 3, 2015, the Board approved De Beers’ AEMP Design Plan (Version 5) for monitoring the
aquatic effects at the Gahcho Kue Mine. Licence MV2005L2-0015 Part I, Condition 6 requires De Beers to
submit an AEMP Annual Report in accordance with Schedule 6, Condition 3 on May 1 each year to
report on the data collected in the previous calendar year. There is currently an amendment proceeding
for the Gahcho Kue Licence MV2005L2-0015 and Land Use Permit (Permit) MV2005C0032. In addition,
De Beers submitted a revised AEMP Design Plan and an Aquatic Effects Re-evaluation Report, which is
also under review. Since the amendment applications have implications on the AEMP Design, Board staff
will be hosting an AEMP Workshop (tentatively scheduled for November 2020) to discuss the
outstanding concerns on the AEMP Design Plan.
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Description of Submission
On May 1, 2020, De Beers submitted the 2019 AEMP Annual Report. The Report includes concordance
tables for Board directives from previous AEMP Annual Reports (Table 1.2-1 in the attached 2019 AEMP
Annual Report).
4. Comments
Board staff conducted a completeness check and adequacy analysis based on the requirements in
accordance with Schedule 6, Condition 3 of the Licence MV2005L2-0015 (Table 1).
Table 1: Board staff analysis on the 2019 AEMP Annual Report

a)

b)

c)

d)

e)

AEMP Annual Report Requirements in schedule 6,
Condition 3 of the Licence
A plain language summary of the major results
obtained in the preceding calendar year and a plain
language interpretation of the significance of those
results
A summary of activities conducted under the AEMP

An update of the Project development activities and
any accidents, malfunctions, or spills within the
report time frame that could influence the results of
the AEMP
Tabular summaries of all data and information
generated under the AEMP in an electronic and
printed format acceptable to the Board
An interpretation of the results, including an
evaluation of any identified environmental effects
that occurred as a result of the Project

f)

A comparison of predicted mixing and dilution of
effluent in Lake N11 and Area 8 in comparison to
monitoring data

g)

An analysis that integrates the results of individual
monitoring components collected in a calendar year
and describes the ecological significance of the
results

Board staff analysis of the adequacy of the Report
in addressing the component
Adequate. A Plain Language Summary was provided
on pages i to xvi of the Report.

Adequate. Provided in section 2.3 including Dyke
Construction, Operational Discharge to Lake N11,
and Downstream Flow Mitigation. Public review
comments and recommendations were provided
for section 2.3.1 Dyke Construction, which is
discussed in section 5 of this staff report.
Adequate. Section 3.4.1.2 includes a list for 2019.
There were 12 reportable spills and no negative
effects to receiving surface waters.
Adequate. Raw data of plankton, sediment, water
quality plume delineation, benthos, fish, hydrology
were provided.
Adequate. De Beers provided discussions for each
AEMP component including hydrology, water
quality, sediment quality, plankton, benthic
invertebrates, fish habitat and community, and fish
health in section 4 to 11 of the Report. Reviewer
comments and recommendations were received on
the interpretation of results (see public review
section of this staff report).
Adequate. The Report included comparison to
Environmental Impact Statements (EIS) predictions
for water quality in section 5.5.1 (Area 8), 5.5.2
(Lake N11). Predictions and monitoring data for
Area 8 are consistent except for Chloride (openwater) and Lead (ice-cover). Predictions and
monitoring data are consistent in Lake N11 except
for Manganese (ice-cover).
Adequate. Section 14 provides a weight of evidence
analysis by combining all the components and the
results show:
• weak evidence of nutrient enrichment to
plankton community in Area 8 and Lake N11 in
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2019
weak evidence of nutrient enrichment to
plankton and benthos in Lake D2/D3
• weak evidence of nutrient enrichment in
downstream
Adequate. Action levels analysis is provided in
section 15 of the Report. Low action levels were
triggered for toxicological impairment in Area 8,
Lake N11 and Lake 410, nutrient enrichment in Area
8 and Lake N11, and flow mitigation. No moderate
or high action levels were triggered. Reviewer
comments and recommendations were received on
the fish and fish habitat action levels (see public
review of this staff report).
Section 3.5 indicated that the AEMP is considered
appropriate to meet the component objectives, and
no recommendations were provided. Board staff
note that an upcoming AEMP Workshop will be
held to discuss the Aquatic Effects Re-evaluation
Report and AEMP Design Plan.
De Beers included concordance tables to identify
the Board directives from previous AEMP Annual
Reports.
•

h)

A comparison of monitoring results to Action Levels
as set in the AEMP Design Plan

i)

An evaluation of the overall effectiveness of the
AEMP to date
Recommendations for refining the AEMP to improve
its effectiveness as required

j)

k)

Any other information specified in the approved
AEMP Design Plan or that may be requested by the
Board before November 1 of any year

5. Public Review
By June 18, 2020, comments and recommendations on the 2019 AEMP Annual Report were received
from two reviewers and Board staff:
•
•

Fisheries and Ocean Canada
Government of Northwest Territories – Department of Environment and Natural Resources (GNWTENR)

De Beers responded by July 3, 2020. The Review Summary and Attachments (attached) presents the
concerns identified through this review.
Main Issues Raised during the Review
Board staff summarized and categorized the outstanding comments into recommendations for the 2019
AEMP Annual Report (Table 2), recommendations for future AEMP Reporting (Table 3), and
recommendations for the upcoming AEMP Workshop and/or next version of AEMP Design Plan (Table
4). The following summarizes the main issues raised during the review:
•
•
•
•

Water Quality Monitoring in Lake A1 (GNWT-ENR ID: 10)
Extractable Petroleum Hydrocarbon (GNWT-ENR ID: 20)
Multivariate Analysis for Plankton (GNWT-ENR ID: 31)
Discharge rates and dilution factor (GNWT-ENR ID: 52)

Monitoring at Lake A1:
During the review, GNWT-ENR pointed out that De Beers has transferred water from Lake A1 to Area 8
in 2019 after a rain event, and noted the transfer is approved under the Operational Water
Management Plan (GNWT-ENR ID: 10). However, the water quality of Lake A1 was not reported except
MV2005L2-0015 – De Beers Gahcho Kue – 2019 AEMP Annual Report

Page 3 of 8

for seepage from Dyke A1 (SNP 17). GNWT-ENR recommended De Beers provide any data available for
Lake A1. In response, De Beers noted that baseline water quality data was collected for A Lakes, but
Lake A1 data is not part of any SNP or AEMP.
Board staff note that the section 2.3.3 of the 2019 AEMP Annual Report states that the water level in
Lake A1 has been rising due to the construction of Dyke A1 because the natural flow from Lake A1 into
the controlled area of Kennady Lake is blocked off. Therefore, water is pumped out of Lake A1 to reduce
water level in the lake to its original high water mark. In 2019, a total of 1,499,935 m3 was transferred
for downstream flow mitigation, while a total volume of 102,789 m3 was pumped from Lake A1 to Area
8. The amount of water transferred from Lake A1 to Area 8 is approximately 0.7% compared to the total
amount transferred for downstream flow mitigation. In section 5.4.2.2.1 of the 2019 AEMP Annual
Report, De Beers notes that potential effects to water quality in Area 8 is downstream flow mitigation
from Lake N11 and Lake A1, and that the impacts to water quality from downstream flow mitigation is
limited because the discharge to Lake N11 from the Water Management Pond occurs after the
downstream flow mitigation. Board staff would like to point out the following uncertainties as Lake A1 is
not currently monitored:
1. The impacts of water level raising on Lake A1 due to construction of Dyke A1
2. The effects on downstream due to water transfer from Lake A1 to Area 8
Board staff recommend the Board require De Beers to propose changes to SNP, AEMP Design, and/or
Operational Water Management Plan, as appropriate, to monitor Lake A1 in order to:
1.
2.
3.
4.

Monitoring impacts of increased water level in Lake A1;
Determine potential downstream impacts of transferring Lake A1 water into Area 8;
Assess whether Lake A1 water should be used for downstream flow mitigation; and
Use the data collected from Lake A1 to answer AEMP Design Plan’s Key Question 1 in
Hydrology: Are changes in water flow and water level due to the Mine comparable to changes
predicted in the EIS?

Board staff suggest that De Beers could discuss this with reviewers in the upcoming AEMP Workshop.
Extractable Petroleum Hydrocarbon:
During the review, GNWT-ENR noted that De Beers provided data on extractable hydrocarbons, and
recommended De Beers provide a brief discussion on those results. In response, De Beers noted that the
discussion of extractable petroleum hydrocarbon is outside of the scope of the AEMP Annual Report.
Board staff note that De Beers has reported 12 reportable spills in 2019, so there could be implications
on the aquatic environment. Board staff are the opinion that it is reasonable for De Beers to provide a
discussion on the extractable petroleum hydrocarbon even if it is a simple statement that the
concentrations are below detection level or that it has not been considered as it is seen as being out of
scope.
Board staff recommend the Board require De Beers to provide a discussion on the results on
extractable petroleum hydrocarbon in future AEMP Annual Reporting (see Table 3, item 4).
Multivariate Analysis for Plankton:
During the review, GNWT-ENR noted that statistical analysis results did not match the conclusions made
in the 2019 zooplankton community composition in Lake D2/D3, and recommended De Beers provide
clarification (GNWT-ENR ID: 31). In response, De Beers noted that the particular statistical analysis
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(Analysis of Similarities or ANOSIM) requires more than a sample size of 20 for the analysis to be
reliable, and the zooplankton community composition only has 15 samples in Lake D2/D3, therefore, the
conclusion should not be based on the ANOSIM.
Board staff are of the opinion that De Beers should revise the sample size to be sufficient for the
ANOSIM, so that reliable conclusions can be made.
Board staff recommend this review comment be further discussed in the upcoming AEMP Workshop
in order to incorporate changes to the next version of AEMP Design Plan.
Discharge rates and dilution factor (GNWT-ENR ID: 52):
In 2019, De Beers conducted a plume study and reported in the AEMP Annual Report that the dilution
factor is calculated by using total dissolved solids (TDS) in samples collected on September 21, 2019
from the diffuser SNP stations. During the review, GNWT-ENR pointed out that De Beers did not provide
the discharge rate associated with the calculation, and recommended De Beers provide the discharge
rate and provide discussion on the dilution throughout the discharge period. In response, De Beers
provided the discharge rates as requested, but noted that those discharge rates are not relevant to the
calculation of the dilution factor. De Beers elaborated on the equation used to calculate dilution factor
and noted that the discharge rates for September 20th and 21st are not part of the equation. De Beers
also noted that time-weighted average TDS were used to estimate discharge concentrations. De Beers
also explained that the maximum TDS concentration was used to provide the low-end of the dilution
factor, which would be the most conservative.
After reviewing De Beers response, Board staff are still unclear how the discharge rates are not relevant
to the calculation of the dilution factor. De Beers responses indicated time-weighted average TDS
concentration was used in the equation, but the Report indicates that the average flow-weighted TDS
concentration was used.
Board staff recommend the Board require De Beers to elaborate on why discharge rates are not
relevant to the calculation of dilution factors in the upcoming AEMP Workshop.
Revision to 2019 AEMP Annual Report:
Reviewers and Board staff identified some errors and discrepancies in the 2019 AEMP Annual Report, to
which De Beers adequately responded. Board staff summarized those items in Table 2 below. The Board
could require De Beers to submit a revised 2019 AEMP Annual Report to correct the errors and reflect
the responses to reviewer comments.
Revision to Future AEMP Annual Reporting:
Board staff summarized improvements that De Beers committed to during the review in Table 3 below.
The Board could include Table 3 in the decision letter to remind De Beers when submitting future
reports.
Topics for upcoming AEMP Workshop:
Board staff summarized outstanding items from this review that could be discussed at the upcoming
AEMP Workshop in Table 4 below. The Board could include Table 4 in the decision letter for preparation
of the workshop.
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Table 2: Board staff recommendations for 2019 AEMP Annual Report
Recommendations for 2019 AEMP Annual Report
1.

2.
3.
4.
5.
6.
7.
8.
9.
10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Either reference the September 2019 SNP report or include rationale for not collecting
weekly water quality samples in Section 3.4.1.4.2 in the next iteration of the 2019 AEMP
Annual Report.
Include the detail regarding operational difficulties of monitoring Lake N11 water level in
section 4.2.1, and include the mitigation measure to prevent data loss
Correct the statement “similar in June and lower in June” in section 4.4.3.1.2 to “lower in
June and similar in July.".
include the implications of a lower than expected spill elevation from Lake D2/D3 in
response to ENR-9 in section 4.4.2.2.1
Include the hydrology observation of Lake N17 in Table 4.5-1
include the hydrological comparison to EIS predictions in Table 4.5-1
Revise the applicable table (5.6-1 or Table 5.6-2) to reflect consistent wording of the low
action level for Toxicological impairment
Correct the error in Table 5.2-2 to reflect the correct water quality monitoring information re
SNP station located at the edge of the mixing zone.
Correct the footnote of Table 7.3-2 to read: (a) = duplicate samples; (b) = split samples
Update the footnote of Table 7.4-1 or text in section 7.2.2.2 to clarify the discrepancy in the
field measurement method used to determine the euphotic zone depth in response to
review comment ENR-26
Correct the error in Table 7.2-8 to list the Lake N11 and Lake 3 instead of Area 8 and Lake 3
Clarify the use of non-metric multidimensional scaling (nMDS) and metric multidimensional
scaling (mMDS) for different plankton dataset in response to ENR-30.
verify the accurate of y-axis for figure 7G-1 as a 0 to 5000 scale for that parameter seems
improbable
Identify and update the plots where the x symbol for 2014 has been plotted as 2011
Correct the Table 8.2-3 from Area 8 and Lake 3 to Lake N11 and Lake 3.
Correct Table 8.4-6 to replace “Yes” with a decreasing arrow for the Nematoda Density
Significance of BA x CI interaction Term
Report all endpoints in the analyses, including the case for removing endpoints from the
analyses for benthic invertebrates in Section 8.2.3.3
Correct the error among the chlorophyll a statements and response rating in Section
14.3.2.1.2 in response to ENR-49
Include the unit of microsiemens per centimetre for the field-measured specific conductivity
for the x axis of Figure 13.2-1.
Update Table 13.2-1 to reflect the correct dilution factor in response to ENR-51.
Use correct spelling of Dettah, and Łutsel K'e in Map 2.1-1.
Revise the first sentence in section 2.3.1 to clarify the construction dates and completeness
for dykes A, F, and G
Correct the text on page 3-10 to be consistent with Table 3.4-2’s peak precipitation value
Update the text to reflect the correct value for field measured specific conductivity in
section 5.4.1.1.
Update the footnote of Table 7.3-2 to read: (a) = duplicate samples; (b) = split sample
Include the explanation of regional effects observed in East Lake in response to MVLWB-9
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ID
ENR-3

ENR-6, 7
ENER-8
ENR-9
ENR-11
ENR-12
ENR-15
ENR-18
ENR-25
ENR-26

ENR-28
ENR-30
ENR-32
ENR-34
ENR-36
ENR-37
ENR-38
ENR-49
ENR-50
ENR-51
MVLWB-1
MVLWB-2
MVLWB-4
MVLWB-6
MVLWB-7
MVLWB-9
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Table 3: Board staff recommendations for future AEMP Annual Reporting
1.
2.
3.
4.
5.
6.

7.
8.
9.
10.

Recommendation for future AEMP Annual Reporting
Address commitment to investigate the potential 2019 dust deposition anomaly by using
2020 data and report the findings
include the hydrological comparison to EIS predictions
Ensure consistent wording for the low action level for Toxicological Impairment
Provide discussion on extractable petroleum hydrocarbon
Consider changing the size or shape of symbol for censored data
Continue to monitor sediment silver concentrations in Lake N11 on an annual basis, and
take into consideration the elevated baseline detection limits when interpreting BACI
analysis results
Consider providing a summary table for each endpoint, the units, and the transformation
applied in response to ENR-32
Define x in the legend of the plots as statistical outliers
Provide additional literature from the NWT region to provide more localize analysis of
mercury concentrations on site.
Provide coordinates for the Lake Station on Map

Comment ID
ENR-5
ENR-12
ENR-15
ENR-20
ENR-22
ENER-23

ENR-32, 33
ENR-34
ENR-45
MVLWB-5

Table 4: Board staff recommendations for upcoming AEMP Workshop and/or next version of AEMP
Design Plan

1.
2.
3.
4.

5.
6.
7.
8.
9.
10.
11.
12.

Discussion Topic for upcoming AEMP Workshop and recommendation for next version
AEMP Design Plan
Discussion on monitoring at Lake A1 due to water level rise and downstream flow
mitigation
Revise the sampling procedure of water to reflect the current water sampling procedure
in response to ENR-13.
Discussion on magnitude of acceptable changes with respect to water chemistry in Lake
D2/D3
Discussion on discrepancy between sampling timing in the 2019 AEMP Annual Report
(Table 5.2-1) and the approved AEMP Design Plan (Table 7.5.2, Table 9.2.1) and clarify on
sampling timing for water quality (July, August, or September)
Consider alternative statistical analyses for both evaluation and action level assessments
of sediment parameters with inadequate baseline characterization
Discussion on the use of non-metric multidimensional scaling (nMDS) and metric
multidimensional scaling (mMDS) for different plankton dataset in response to ENR-30.
Discussion on plankton sample size and use of analysis of similarities (ANOSIM)
Reporting all required benthos end point and alternative analysis when correlation is
weak between total biomass and total density
Action levels for fish habitat and community – flow mitigation action levels
Discuss on incorporating mercury tissue data from control sites into the analysis
following a BACI approach
Discuss the discharge rates on September 20 and 21 and implications on calculation of
the Dilution Factor
Discuss the potential impacts to the fish community and fish survival (lethal and
sublethal effects) from reduced dissolved oxygen levels over winter due lake level rise in
D2/D3
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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.
7. Conclusion
Board staff concludes that further information was provided by De Beers in their responses to reviewer
comments. Some reviewers however, requested additional information be provided. 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 Permit/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 MV2005L2-0015 as an interim submission. De
Beers is required to submit a revised submission in accordance with comments and commitments made
during this review by October 1, 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 Hydrology Data
o Fish Tissue Data
o Benthos Data
o Water Quality Plume Delineation Data
o Sediment Data
o Plankton 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.- Gahcho Kue - 2019 AEMP Annual Report (MV2005L2-0015)

File(s):

MV2005L2-0015_

Proponent:

De Beers Canada Inc - Gahcho Kue

Document(s):

Plankton Data (631.25 KB)
Sediment Data (31.44 KB)
Water Quality Plume Delineation Data (263.58 kb)
Benthos Data (66.93 kb)
Fish Tissue Data (28.68 kb)
Hydrology Data (198.41 kb)
Appendix 4 (2.72 mb)
Appendix 3 (16.54 mb)
Appendix 2 (13.59 mb)
Appendix 1 (19.04 mb)
2019 AEMP Annual Report (25.16 mb)

Item For Review
Distributed On:

May 21 at 15:39 Distribution List

Reviewer Comments
Due By:

June 18, 2020

Proponent Responses
July 3, 2020
Due By:
De Beers Canada Inc. (the Applicant) submitted Version 1 of its Aquatic Effects Monitoring
Program (AEMP) Annual Report on May 1, 2020. This Report is required by Licence MV2005L20015, Part I, condition 6.

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 questions or comments about the ORS or this review, please contact Board
staff identified below.

Contact Information:

Angela Love 867-766-7456
Jacqueline Ho 867-766-7455
Katherine Harris
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Comment Summary
Fisheries and Oceans Canada: Olivia Sroka
ID

Topic

1

General File

Reviewer
Comment/Recommendation

Proponent Response

Comment (doc) DFO Cover Letter
Recommendation

Board Staff Analysis
Noted.

GNWT - ENR - EAM (Environmental Assessment and Monitoring): Central Email GNWT
Reviewer
Comment/Recommendation

ID

Topic

Proponent Response

56

General File

Comment (doc) ENR Letter with
Comments, Recommendations and
Attachment
Recommendation

Noted.

57

General File

Comment (doc)
Attachment:&nbsp; LGL Ltd. - June
15, 2020 Memo - Review of
Gahcho Kue Mine 2019 AEMP
Annual Report
Recommendation

Noted.

1

Topic: General

Comment ENR retained LGL
July 3: Acknowledged.
Limited to conduct a review of De
Beers Canada Inc. (De Beers)
Gahcho Kue 2019 AEMP Annual
Report. ENR has extracted and
summarized the comments and
recommendations from the
memorandum and provided them
below. ENR has also included the
memorandum which provides
additional background for the
Board's information.
Recommendation 1) ENR
recommends the Board refer to
the attached memorandum for
additional background and context
supporting ENRÃ¢Â€Â™s
comments and recommendations.

Noted.

2

Topic: Diffuser
Repairs

Comment Section 2.3.2 states that
during the annual underwater
inspection, which occurred on
September 25, the diffuser was
observed to have been
disconnected from the pipeline. It
is not known how long the diffuser
was disconnected. As a result,
operational discharge was
suspended until repairs were
completed.

Adequate response.
Board staff
recommend De Beers
attempt to conduct
the underwater
inspection by retaining
a diver within the first
week of the discharge,
and provide rationale
if diver was not able to

July 3: De Beers plans to retain a
diver to conduct the underwater
inspection in the begging of the
water discharges. However, due to
logistics challenges, it may not be
feasible to always conduct the
inspection within the first week.
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Recommendation 1) ENR
recommends that underwater
inspections be conducted within
the first week of discharge to
ensure the diffuser remains
connected during discharge.

conduct the inspection
within the first week.

3

Topic: SNP-01 a- Comment Section 3.4.1.4.2 states
c Missing
that water quality was monitored
Samples
at the edge of the mixing zone in
Lake N11 on the following dates:
September 15, 21, 29, November
15, 24, 30, 2019. Given that
sampling at these stations is
required weekly during discharge,
and that discharge occurred from
September 1-25 and October 17December 1, there appear to be
missing sample dates (September
1, 8, October 17, 24, 31, Nov. 1, 7).
ENR acknowledges that De Beers
stated unsafe ice conditions as the
reason for not collecting samples
during October and early
November; however, this does not
explain the missing September
samples (1, 8).
Recommendation 1) ENR
recommends that De Beers clarify
why two weekly water quality
samples were not collected during
discharge in September.

July 3: Samples were not collected
from the edge-of-mixing zone
stations (SNP-01) during the first
two weeks of discharge due to
high winds creating unsafe
conditions on Lake N11 (see
September SNP report - De Beers
2019). The first sample was
collected on September 13 (see
Appendix 3B, Table 3B-2 in the
2019 AEMP Annual Report), not on
September 15 as indicated in
Section 3.4.1.4.2. Reference: De
Beers. 2019. Gahcho Kué Mine MV2005L2-0015 Surveillance
Network Program (SNP) Report September 2019. Submitted to the
Mackenzie Valley Land and Water
Board. Yellowknife, NT, Canada.
October 24, 2019.

4

Topic: Total
Precipitation Table 3.4-2

Comment This table would benefit
from including the historical
monthly average precipitation
values, especially considering the
emphasis on dry conditions in the
Annual Report.
Recommendation 1) ENR
recommends that the historical
average precipitation by month be
added to Table 3.4-2.

July 3: The purpose of Section 3 is Adequate response.
to summarize relevant
environmental data that are not
collected as part of the AEMP, to
support the interpretation of the
AEMP results. The focus is on data
for the current year (i.e., 2019),
which is consistent with all AEMP
components. Historical monthly
average meteorological data are
provided in Section 4.4.1 in
comparison to data from the
current monitoring year.

5

Topic: Air
Quality Dustfall
Results

Comment Section 3.4.2.5.2 states
that dust deposition was low for
all 2019 sampling periods and also
unrealistically low compared to
previous years.

July 3: As stated in Section
3.4.2.5.1, the cause of the low
dustfall values in 2019 is unclear,
but appears unrelated to
collection jar quality or exceptional
weather. The 2019 Vegetation and
Soils Monitoring Program (VSMP)
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Board staff
recommend the Board
require De Beers to
either reference the
September 2019 SNP
report or include
rationale for not
collecting weekly
water quality samples
in Section 3.4.1.4.2 in
the next iteration of
the 2019 AEMP Annual
Report.

Adequate response.
Board staff
recommend the Board
direct De Beers to
include this
commitment to
investigate the
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6

Topic: Water
Level Data

Recommendation 1) ENR
recommends that De Beers
provide possible rationale for why
the dustfall measurements were
unrealistically low and if any
changes are planned for the next
monitoring year to ensure
accurate results are obtained.

report evaluated potential
explanations (i.e., changes in
sampling procedures, broken
sample jars, analytical issues,
differences in meteorological
conditions including wind speed,
direction, and precipitation), but
no reasons for the unrealistically
low measurements could be
determined (De Beers 2020a).
Similar results (i.e., low dustfall)
were also obtained along the
Northeast transect sampled for
the 2019 Air Quality and Emissions
Monitoring and Management Plan
(De Beers 2020b). The 2019 results
were concluded to be unrealistic
given the current level of activity
at the Mine. Dustfall monitoring
will be conducted in 2020,
following the sampling designs in
the VSMP and AQEMMP, and data
collected in 2020 will be used to
confirm if the 2019 results were
anomalous. References: De Beers.
2020a. Gahcho Kué Mine - 2019
Vegetation and Soils Monitoring
Program. Submitted to the
Mackenzie Valley Land and Water
Board. Yellowknife, NT, Canada.
March 2020. De Beers. 2020b.
Gahcho Kué Mine - 2019 Annual
Air Quality Report. In progress.

potential 2019 dust
deposition anomaly by
using 2020 data and
report the findings in
the next 2020 AEMP
Annual Report.

Comment Section 4.2.1.3 states
that operational difficulties at the
SNP stations during 2019 meant
that water level data were not
available for the full year. As per
Table 7.5-1 of the AEMP Design
Plan Version 5, water level
monitoring timing is continuous
during ice-cover and open- water
for Lake N11, SNP 01 and Area 8,
SNP 03, and continuous during
open water for the majority of
other lakes. It isn't clear which
operational difficulties prevented
data collection. It is also isn't clear
what, if any, mitigations have been
put in place to prevent loss of data
in the future.

July 3: The level monitoring in
Area 8 functioned throughout
2019; however, the monitor for
Lake N11 discontinued for about a
month between November and
December 2019. The cause of the
disconnection was likely due to
forming of the ice, which may have
interfered the pressure
transmitter.

Noted. Board staff
recommend the Board
require De Beers to
include this detail
regarding operational
difficulties of
monitoring Lake N11
in section 4.2.1.3 in
the next iteration of
the 2019 AEMP Annual
Report.
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Recommendation 1) ENR
recommends that De Beers
provide additional detail regarding
the operational difficulties
resulting in data not being
available for the full year.
7

None

Comment None
Recommendation 2) ENR
recommends that De Beers
provide additional detail on any
mitigation measures that were put
in place to prevent this data loss
from occurring again in the future.

July 3: De Beers is currently
conducting data compilation on
the monitoring data for Lake N11,
Area 8, Lake E2 and Lake D2 on a
weekly basis, and will implement
any necessary repairs should data
discontinuation occurs again. It
should also be acknowledged that
it is De Beers's intent to conduct
continuous level monitoring as
described in the AEMP; however,
the level sensors (pressure
transducer) often malfunction due
to ice movement during early
winter and late spring months.
Those are the seasons that are not
safe to enter the lake and perform
repairs and maintainance of the
level sensors. In that case, missing
data can be extrapolated based
the data before and after the
discontinuation.

Board staff
recommend the Board
require De Beers to
include this mitigation
measure to prevent
data loss in the next
iteration of the 2019
AEMP Annual Report.

8

Topic: Hydrology
– Lake 3
Discharge in
June and July

Comment Section 4.4.3.1.2 states
in comparison to previous years,
mean daily runoff in 2019 was
"similar in June and lower in June".
Based on Figure 4.4-5 this
sentence should indicate that
compared to previous years,
discharge was lower in June and
similar in July.
Recommendation 1) ENR
recommends the sentence in
4.4.3.1.2 be corrected.

July 3: The cited text contains an
error. The text should be read as
"lower in June and similar in July.",
instead of "similar in June and
lower in June."

Adequate response.
Board staff
recommend the Board
require De Beers to
correct the statement
“similar in June and
lower in June” in
section 4.4.3.1.2 to
“lower in June and
similar in July.".

9

Topic: Lake
D2/D3 Spill
Elevation

Comment Section 4.4.3.2.1 states
that the actual spill elevation was
less than estimated which was
derived from the light detection
and ranging digital surface model.
De Beers notes that the
discrepancy was likely due to the
water flowing beneath the ground
surface and through small
coordinated channels that were
too small to be captured in the

July 3: The spill elevation being
less than estimated using the
LiDAR is not significant. It means
that a small amount of water that
may have been stored between
the elevations of 426.7 masl and
427.0 masl (if the spill elevation
had indeed been 427.0 masl as
estimated) would have spilled
downstream. In either case, the
spill elevation likely would have

Board staff
recommend the Board
require De Beers to
include the
implications of a lower
than expected spill
elevation from Lake
D2/D3 in response to
ENR-9 in section
4.4.2.2.1 of the next
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10

Topic: Water
Quality – Sample
Locations and
Frequency

digital surface model. The
significance of the spill elevation
being less than what was expected
isn't clear.
Recommendation 1) ENR
recommends De Beers clarify the
implications of a lower than
expected spill elevation from Lake
D2/D3.

been exceeded in 2019. Now that iteration of 2019
the spill elevation has been
AEMP Annual Report.
reached, Lake D2/D3 water level
should maintain a seasonal
equilibrium around the spill
elevation with no inter-annual
change in storage. Lake levels will
rise in spring in response to spring
freshet and recede through the
summer as stored water drains
out.

Comment According to Section
4.1, water was transferred from
Lake A1 to Area 8 in 2019 to draw
Area 1 down following rain events.
ENR understands that this water
transfer is authorized under the
Operational Water Management
Plan; however, it doesn't appear
that water quality in Lake A1 is
characterized other than annual
characterization of the seepage
from Dyke A1 (SNP 17).
Recommendation 1) ENR
recommends that De Beers
identify and include any data and
information on water quality
conditions in Lake A1 that has
occurred in the past or in 2019.

July 3: Baseline water quality data
were collected from the A Lakes
(Golder 2014); water quality in
Lake A1 is not collected as part of
the SNP or AEMP. Reference:
Golder. 2014. Gahcho Kué Project Synthesis of Baseline Information
for the Aquatic Environment.
Submitted to De Beers Canada Inc.
Golder Doc No. 12-13650018/DCN-190. February 2014.
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Board staff note that
water level in Lake A1
has been rising due to
the construction of
Dyke A1 cutting off the
flow into the
controlled area. Given
that the Lake A1 is not
monitored, the effects
of the raised water
level to Lake A1 is
unknown, and
therefore, implications
of transferring water
from Lake A1 to Area 8
is also unknow. Board
staff recommend the
Board require De
Beers to propose
changes to SNP, AEMP
Design, and/or
Operational Water
Management Plan, as
appropriate, to
monitor Lake A1 in
order to 1) monitoring
impacts of increased
water level to Lake A1,
2) determine potential
impacts of transferring
Lake A1 water into
Area 8,. and 3) assess
whether Lake A1
water should be used
for downstream flow
mitigation. In addition,
Board staff
recommend the data
collected from Lake A1
should be used to
Page 6 of 40

answer Key Question 1
in Hydrology: Are
changes in water flow
and water level due to
the Mine comparable
to changes
predicted in the EIS?
11

Topic: Table 4.5- Comment Table 7.5-1 in the AEMP
1
Design Plan V5 states that the
water level of Lake N17 will be
monitored continuously during
open water during operations;
however, Lake N17 is not included
in Table 4.5-1 of the AEMP Annual
Report.
Recommendation 1) ENR
recommends that Lake N17 be
added to Table 4.5-1 of the AEMP
Annual Report.

July 3: Lake N17 will be added to
Table 4.5-1 of future AEMP Annual
Reports. The appropriate entry for
2019 would be as follows: "Water
level and discharge at the Lake
N17 hydrometric station in 2019
were near median baseline
conditions, although reference
conditions were relatively dry. This
is the result of surface runoff being
diverted into the N watershed
from Lake E1, and surface runoff
from Lake D2/D3 into Lake N14.

Board staff
recommend the Board
require De Beers to
include the hydrology
observation of Lake
N17 to the next
iteration of the 2019
AEMP Annual Report.

12

Topic: EIS
Hydrology
Predictions

Comment Key Question 1 of the
hydrology component asks if
changes in water flow and water
level are comparable to changes
predicted in the EIS. ENR notes
that there is minimal reference to
the EIS predictions in Section
4.4.3.2, and there is no mention of
EIS predictions in Table 4.5-1.
Recommendation 1) ENR
recommends that future reports
include a discussion of the
accuracy of the EIS predictions,
and that a summary of these
predictions be included in Table
4.5-1.

July 3: As recommended by the
reviewer, future AEMP reports will
include reference to EIS
predictions with a comparison to
annual hydrology measurements
in each sub-section of Section
4.4.3.2, and a supplemental
column in Table 4.5-1 to
summarize this information.

Board staff
recommend the Board
require De Beers to
include the
comparison to EIS
predictions in the next
iteration of the 2019
AEMP Annual Report
and future AEMP
Annual Reporting.

13

Topic: L6 July
Sampling

Comment Section 5.2.1.1 states
that for the four seasonal sampling
events, water samples collected
using a Kemmerer sampler were
poured directly into individual
laboratory supplied sample bottles
at each sampling station instead of
being sub-sampled from a 4-L
sampling container. As per the
AEMP Design Plan V5, subsampling from a 4-L sampling
container reduces the chances of
contamination in the field. It isn't
clear why this procedure was not
followed, and ENR notes that this

July 3: Variances from the AEMP
Design Plan V5 procedures are
taken into account during data
review and interpretation. The
procedure in the AEMP Design
Plan V5 using the 4-L container to
composite the sample was
required when minimum
laboratory sample volumes were
larger and multiple grab samples
were required to fill the bottles. As
sample bottles have significantly
reduced in size, samples are
primarily taken from a single grab
sample. Therefore, samples were

Board staff are of the
opinion that if De
Beers is no longer
following the sampling
method as indicated in
the approved AEMP
Design Plan V5, the
revised method should
be included in the
AEMP Design Plan for
approval. Board staff
note that the AEMP
Design Plan is
currently under
review, and
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variance from the AEMP Design
Plan V5 should be taken into
account during review and
interpretation of results.
Recommendation 1) ENR
recommends that De Beers follow
the sampling procedures outlined
in the AEMP Design Plan V5 and
take any variances from those
procedures into account during
data review and interpretation.

14

Topic: Water
Comment The concentrations of
Quality – Open- aluminum, copper, and iron in
water Season
raised Lake D2/D3 are well over
the CWQG-PAL (with
concentrations exceeding by 5.5.
times the guideline in the case of
iron). Even with the conclusion
that "Lake D2/D3 water quality
was predicted to show temporal
changes as a result of the potential
release of nutrients, metals, and
other substances from flooded
sediments and vegetation", it isn't
clear how much change is
acceptable and if exceedances of
water quality guidelines are
acceptable. ENR acknowledges
that the EIS predictions for Lake
D2/D3 are qualitative; however, an
understanding of magnitude of
acceptable changes is needed.
Recommendation 1) ENR
recommends that De Beers
provide clarification on the
magnitude of acceptable changes
with respect to water chemistry in
Lake D2/D3. This discussion should
also be included in future reports.

poured directly into the individual
sample containers, with the
exception of those requiring
filtration which were poured into a
1-L bottle for filtration at the field
laboratory at the Mine. Although
this method deviates from the
AEMP Design Plan V5 protocol, the
results of the QA/QC analysis
indicate that pouring the samples
directly from the Kemmerer
sampler into the individual
laboratory supplied sample bottles
at each station did not increase
the contamination in the field.
Additionally, if contamination does
occur, it will likely be limited to a
single bottle in the set rather than
the entire sample.

recommend the Board
require De Beers to
include this change in
the next iteration of
the AEMP Design Plan.

July 3: Water quality in Lake D2/D3
has undergone a progressive
change following the formation of
this raised lake from two small,
previously headwater lakes to
Kennady Lake. As predicted in the
EIS (De Beers 2011, 2012),
concentrations of ions, nutrients,
organic carbon, and metals have
increased in the newly formed
Lake D2/D3, from flooded
sediments and vegetation, to
levels that are elevated above
generic guidelines, especially in
under-ice conditions. Even so, as
shown in the 2019 AEMP (De
Beers 2020a), a number of water
quality parameters measured in
Lake D2/D3 remain below these
generic water quality guidelines
derived to protect the most
sensitive species and life stage
indefinitely. For some parameters,
such as aluminum, copper, and
iron, concentrations measured in
2018 and 2019 were higher than
applicable water quality
guidelines, which prompted
further evaluation in the first reevaluation of the AEMP, recently
completed by De Beers and
submitted to the Board in 2019

Board staff note the
AEMP Re-evaluation
Report and AEMP
Design Plan are
currently under
review. The plans for
raised Lake D2/D3 has
been identified as an
outstanding issue and
will be further
discussed in the
upcoming AEMP
Workshop.
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(De Beers 2020b). One area of reevaluation was further assessment
of the magnitude of the Mine's
influence on water quality in Lake
D2/D3 beyond comparisons to
water quality guidelines. The reevaluation also established in
more detail that natural
exceedances of guidelines for
some metals were documented in
the individual headwater lakes
before they were joined to form
Lake D2/D3, especially during icecover when dissolved oxygen
conditions below the ice were
hypoxic. Natural guideline
exceedances for some parameters
are not uncommon in small,
isolated, headwater lakes within
the study area (i.e., particularly the
A and E headwater lakes to
Kennady Lake). In future AEMP
reports, reference to available
data from these other headwater
lakes will be included in a
discussion of water quality
changes in Lake D2/D3 to provide
added context. Although the
magnitude of the exceedances of
generic guidelines for aluminum,
copper, and iron were greater
after the formation of Lake D2/D3
following dyke construction
compared to the individual Lakes
D2 and D3, they still constitute a
transitional stage in the formation
of Lake D2/D3 as it approached
and reached full supply level, and
in the early years of its raised
condition. Now that the raised lake
has been at capacity for almost
two years, water quality is
expected to gradually stabilize,
and eventually begin to
demonstrate similar seasonal
variability to that of the individual
Lakes D2 and D3, and other
smaller headwater lakes within the
Kennady Lake watershed. With
reference to the proposed
emphasis on the raised lake in the
AEMP re-evaluation (De Beers
MV2005L2-0015 - De Beers Canada Inc.- Gahcho Kue - 2019 AEMP Annual Report
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2020) the following was relevant
to the magnitude of acceptable
change to water quality in Lake
D2/D3. In terms of constituent
concentrations and the potential
risk of adverse effects to aquatic
life in core lakes and Lake D2/D3, a
key point of discussion was the
influence of site-specific factors on
the potential for adverse effects
on resident aquatic life. The
following was noted: .
Toxicological data from several
fish, invertebrate and plant species
that are not relevant to Lake
D2/D3 were included in the
derivation of current CWQG-PAL
guidelines, which may result in the
generic guidelines being overly
protective for this system,
depending on the parameter. .
Concentrations of dissolved
organic carbon (DOC) are
important in determining the
potential for adverse effects of
aluminum, copper, and iron on
aquatic life in Lake D2/D3, because
DOC ameliorates the toxicity of
these metals. In addition to
increased concentrations of some
metals, organic carbon
concentrations have also increased
since the formation of Lake D2/D3.
De Beers will continue to monitor
water quality in Lake D2/D3 to
assess change over time and
evaluate guideline exceedances
relative to that expected to occur
naturally in headwater lakes within
the study area. Water quality
monitoring will support
consideration of site-specific
factors known to influence the
bioavailability of metals to
resident aquatic biota, and thus
the potential for toxicity and
adverse effects. These aspects will
be presented in focused discussion
in future AEMP reports.
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15

Topic: Water
Comment In Table 5.6-1, the Low
Quality – Action Action Level for Toxicological
Level Evaluation Impairment - Ecological Function is
triggered when an average value is
greater than normal range or EIS
prediction, and lake-wide average
value exceeds 75% of AEMP
benchmark, or significant BACI
effect detected. In Table 5.6-2,
reporting the Low Action Level
Exceedances for the core lakes,
the criteria are stated as Lake-wide
Mean/Median > NR or > EIS
prediction? AND Significant BACI
Effect? OR Lake-wide average
concentration exceeds 75% of
AEMP Benchmark. ENR notes it
isn't clear why Table 5.6-2 does
not follow the Action Levels and
Significance Thresholds stated
previously as well as in the AEMP
Design Plan V5 (DeBeers 2016).
Recommendation 1) ENR
recommends that De Beers
reconcile the discrepancy between
Tables 5.6-1 and 5.6-2.

July 3: There is no discrepancy
between Tables 5.6-1 and 5.6-2
with regards to the use of "or".
The currently approved (Version 5)
Low Action Level can be triggered
independently by statistically
significant changes in water
quality, even though
concentrations or values are well
below 75% of the AEMP
benchmark. The approved Low
Action Level can be triggered by
exceedance of the 75% of the
AEMP benchmark value and
exceedance of the normal range,
without a statistically significant
change in the parameter
concentrations. For clarity the
wording will be revised and made
consistent between the two tables
in future AEMP reports.

16

None

Comment None
Recommendation 2) ENR
recommends that Annual
Reporting be consistent with
Action Levels and Significance
Thresholds with the AEMP Design
Plan V5.

July 3: The "OR" logical operator in See above.
the Low Action Level criteria for
water quality in the AEMP Design
Plan Version 5 was accidentally
capitalized. The use of the lower
case "or" has been applied when
evaluating the Low Action Levels
under AEMP Design Plan Version 5
as originally intended, during
multiple rounds of annual
reporting.

17

Topic: AEMP
Water Quality
Sampling
Frequency

Comment As per Table 6.2-2,
downstream stream stations (i.e.
Streams K5, L2, L3, M2 and M4)
are scheduled to be sampled in
late August to early September.
According to Table 5.2-1 in the
2019 AEMP Annual Report, only
streams K5 and L2 were sampled
in 2019, and were only sampled in
late July.
Recommendation 1) ENR
recommends that De Beers
provide rationale for only sampling
streams K5 and L2 and only during

July 3: The AEMP Design Plan
Version 5 states that: "One water
quality sampling event is also
planned for the open-water period
in the Area 8 outlet stream
(Stream K5) and Stream L2. Grab
samples will be collected from up
to five stations in each stream. As
these streams are typically frozen
to the substrate in winter, no
winter water quality sampling is
planned." (Section 7.5.2). Table
7.5-2 states that these two
streams will be sampled once
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Board staff
recommend the Board
require De Beers to
revise the applicable
table (5.6-1 or Table
5.6-2) to reflect
consistent wording of
the low action level for
Toxicological
impairment in the next
iteration of the 2019
AEMP Annual Report
and in future AEMP
Annual Reports.

Board staff are unable
to locate the reference
to Table 6.2-2.
Although De Beers is
correct that version 5
AEMP Design Plan
section 7.5.2 does not
specify the sampling
timing, Table 9.2-1
does specify water
quality sampling to be
conducted in August.
Board staff note the
discrepancy between
Page 11 of 40

late July instead of in late August
to early September as per the
AEMP Design Plan V5.

during the open-water period, and the sampling timing in
does not specify sampling in July. the AEMP Annual
Report and the
approved AEMP
Design Plan, and
suggest De Beers
clarify the sampling
timing in the
upcoming AEMP
Workshop.

18

Topic: SNP
Water Quality
Monitoring
During Discharge

Comment Table 5.2-2 states that
SNP stations at the edge of the
mixing zone are sampled once
during discharge for conventional
parameters, major ions, nutrients,
total and dissolved metals and,
extractable petroleum
hydrocarbons; however, Water
Licence MV2005L2-0015 outlines
that this sampling should occur
weekly during discharge.
Recommendation 1) ENR requests
that De Beers clarify if sampling
occurred at SNP stations located at
the edge of the mixing zone as
required by the Water Licence.

July 3: This is an error in Table 5.22; as per the Water Licence and as
presented in Appendix 3B Table
3B-2, chemistry samples were
collected weekly at the edge-ofmixing-zone SNP-01 stations.
Water samples were collected on
September 13, 21, 29, and
November 15, 24, 30, 2019. A
summary of the results is provided
in Section 5.4.1.3.

19

Topic: Disposal
of Dissolved
Metal Samples

Comment Section 5.3 notes that
dissolved metal data for April are
not included in this report because
of the accidental disposal of
sample bottles by the analytical
laboratory. De Beers notes that
measures have been taken to
prevent this from occurring in
future AEMP years.
Recommendation 1) ENR
recommends that De Beers
provide additional detail on the
measures that will be taken to
ensure the laboratory does not
accidentally dispose of dissolved
metals samples in future AEMP
years.

July 3: Additional measures to be Adequate response.
taken in future AEMP years to
prevent the accidental disposal of
dissolved metals samples by the
laboratory are noted in Appendix
5A. The measures require the
laboratory to hold the samples for
a minimum of 120 days from the
sample collection date, rather than
the standard 45 days, which is a
common default holding period
when specific requests have not
been made. Additional measures
taken by De Beers include writing
"To be archived until further
notice" on the dissolved metals
bottles, and indicating "Samples
for archive long-term" on the
corresponding chain-of-custody
forms, rather than "Samples for
hold". The laboratory is required
to re-affirm that in the future,
samples collected at the Mine will
be archived and kept for a
minimum of 120 days or until
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Board staff
recommend the Board
require De Beers to
correct the error in
Table 5.2-2 to reflect
the correct water
quality monitoring
information in the
next iteration of the
2019 AEMP Annual
Report.
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notice is given by Golder staff.
Additional correspondence with
the laboratory is also
recommended near the 45-day
mark.
20

Topic: Sediment Comment Table 6.2-1 presents the
Quality – Table sediment quality parameters
6.2-1
measured at SNP stations. The
table includes extractable
petroleum hydrocarbons, but
these results are not presented in
the section. It is recognized that
Appendix 6C (Table 6C-2) presents
the data and that these results are
all less than detections limits.
However, these results should be
included in the main text of the
report.
Recommendation 1) ENR
recommends that De Beers include
a brief discussion of the
extractable hydrocarbon results in
the main report.

July 3: A discussion of extractable
petroleum hydrocarbon results in
the SNP sediment data is outside
the scope of the AEMP report and
not relevant to interpreting the
results of the AEMP. For the AEMP
report, relevant SNP sediment
data (i.e., metals, particle size,
total organic carbon in the top 5cm horizon) are compared to the
results from top 1-cm horizon, to
determine if operational discharge
is affecting sediment chemistry. All
SNP sediment results are
presented in the September 2019
SNP report (De Beers 2019).
Reference: De Beers. 2019.
Gahcho Kué Mine - MV2005L20015 Surveillance Network
Program (SNP) Report -September
2019. Submitted to the Mackenzie
Valley Land and Water Board.
Yellowknife, NT, Canada. October
24, 2019.

21

Topic: Sediment Comment Section 6.4.6.2.2 states
Quality –
that "Similar to Area 8, it is difficult
Mercury
to clearly state that the 2019
sediment mercury concentrations
for Lake N11, and the measured
concentrations over the past four
years, are the result of Minerelated activities (e.g., operational
discharge from the WMP to Lake
N11). Rather, the 2019
concentrations appear to be
within the range of natural
variability within the lake, which
have been better characterized
with lower detection limits that
have only recently become
available with improved analytical
sensitivity." It is apparent in Figure
6.4-11 that the number of
sediment samples with sediment
mercury concentrations above the
previous detection limit has

July 3: Detected mercury
Adequate response.
concentrations in reference lake
sediments were below historical
elevated DL values following
improvement of analytical
sensitivity and lower DL values
after 2015. The artificially high
baseline results prior to 2015 have
driven an apparent reduction in
sediment mercury concentrations
in the reference lakes, which is not
real. In the case of Lake N11, the
opposite is true. Sediment
mercury concentrations after
2015, when improved analytical
sensitivity allowed the detection of
mercury in these sediments, were
often higher than the detection
limits reported prior to 2015.
These mercury concentrations
were, however, comparable to
detected mercury concentrations
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Board staff note that
De Beers has reported
12 reportable spills,
and therefore, it is
reasonable for De
Beers to provide a
discussion on the
extractable petroleum
hydrocarbon even if
it’s a simple statement
that TPH is below
detection limit or that
TPH has not been
considered as it is
deemed out of scope.
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increased since the baseline
assessment. The increasing trend
seen in the Lake N11 samples is
not visible in the data from the
reference lakes. It appears that the
sediment mercury concentrations
have increased in the core lakes
since mine activities began.
Recommendation 1) ENR
recommends that De Beers
address how the mine activities
may be increasing mercury
concentrations in the core lakes
and provide recommendations for
mitigating increases in mercury
concentrations.

in Lake N11 prior to 2015.
Although some AEMP years post2016 reported more values above
the previous DLs than 2015, there
is no clear visual trend of
increasing mercury concentrations
in Lake N11. It is probable that, as
stated in Section 6.4.6.2.2 that the
2019 concentrations appear to be
within the range of natural
variability within the lake. De
Beers will continue to monitor
sediment mercury concentrations
in Lake N11 on an annual basis.
Mercury in sediment did not
exceed the Low Action Level, and
therefore mitigation is not
required.

Comment It is difficult to discern
between measured and censured
(i.e., non-detect results) in the
BACI plots due to over-plotting.
ENR notes this could be improved
by increasing the size and/or
shape of the non-detect symbols.
This is especially important for
parameters where a significant
BACI effect is determined (e.g.,
mercury (6D-17)) and is largely
driven by censured data in the
before treatments.
Recommendation 1) ENR
recommends that De Beers
improve the symbols in the BACI
plots to better show where nondetects were present, specifically
in cases where the Least Squares
Mean is equal to one-half the
detection limit (e.g., 6D-5, 6D-17,
and 6D-21).

July 3: The BACI plots are
consistently formatted throughout
the report, which is an efficient
method to produce a large
number of plots and also
appropriate to allow comparison
among plots. Changing the size or
shape of symbols for censored
data will be considered for future
AEMP reports.

Adequate response.
Board staff note De
Beers commitment to
consider changing the
size or shape of
symbol for censored
data in future AEMP
Annual Reports.

July 3: There was an apparent
overall pattern of decrease in
silver concentrations from baseline
in sediments in both the core and
reference lakes, because of
elevated detection limit values
reported during baseline. Since
2015, there has been some
indication of slightly increasing
silver concentrations in sediments
in the core and reference lakes,

Adequate response.
Board staff note De
Beers’ commitment to
monitor sediment
silver concentrations
in Lake N11 on an
annual basis, and take
into consideration the
elevated baseline
detection limits when

22

Topic: Sediment
Quality Appendix 6D
Core Lake
Statistical
Analysis

23

Topic: Sediment Comment Table 6.4-6 presents the
Quality – Table results of the BACI analysis. The
6.4-6
table states that silver increased in
the core lakes relative to the
reference lakes. However, in
Figure 6D-21, the results show that
concentrations in the core lakes
decreased from baseline (and in
the reference lakes), largely driven
by inadequate detection limits in
the baseline years. It is recognized
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24

Topic: Sediment
Quality – BeforeAfter-ControlImpact Analysis
Area 8 and Lake
N11

that Section 6.4.6.1.2 states that a
slight increasing trend in silver
(since 2015) was observed.
Recommendation 1) ENR
recommends that De Beers
reconcile the results presented in
Table 6.4-6 and Figure 6D-21 with
respect to the direction of change
in silver concentrations.

but concentrations have remained interpreting BACI
within the normal range. The BACI analysis results.
analysis is based on patterns
observed in the core and reference
lakes during baseline (i.e., before)
and AEMP years (i.e., after), and is
influenced by the elevated
detection limit values reported
during baseline monitoring.
Naturally elevated sediment silver
concentrations in core lakes
relative to the reference lakes are
suggested by the pattern in Figure
6D-21, which resulted in a
significant BACI result despite
parallel trends in core and
reference lakes during Mine
construction and operation. The
increase in core lakes referred to
in Table 6.4-6 refers to the
divergence of concentrations
between core and reference lakes
after baseline, with the core lakes
having the higher concentrations
after baseline; this is consistent
with the interpretation approach
applied to BACI results for all
parameters. De Beers will continue
to monitor sediment silver
concentrations in Lake N11 on an
annual basis, and take into
consideration the elevated
baseline detection limits when
interpreting BACI analysis results.

Comment With respect to
parameters with inadequate
baseline characterization due to
detection limits (e.g., antimony,
mercury, and silver), alternative
analyses could be conducted to
reduce false positives including
focusing on the trend in the
parameter concentration over
time (i.e., since 2015) and/or
comparing mean concentrations
between the core and reference
lakes (CI term).
Recommendation 1) ENR
recommends that De Beers
consider alternative statistical
analyses for both evaluation and

July 3: The primary purpose of the
Sediment Quality component is to
serve as an indicator of benthic
invertebrate exposure to
contaminants and habitat quality.
Given the very low sedimentation
rates in the core lakes and that
operational discharge is unlikely to
contain sufficient suspended solids
to yield measurable annual
deposition to sediments,
measurable changes in sediment
chemistry are unlikely to be
detected. That said, the BACI
approach is applied consistently
across components and spatial
differences in sediment chemistry

MV2005L2-0015 - De Beers Canada Inc.- Gahcho Kue - 2019 AEMP Annual Report

Board staff note that
baseline data is a
discussion topic for
AEMP Workshop.
Board staff
recommend this
review comment be
further discussed at
the workshop.
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action level assessments of
sediment parameters with
inadequate baseline
characterization. These alternative
analyses could include trends over
time (since 2015) and comparisons
of means between reference and
core lakes (CI term).

25

Topic: Plankton
â€“ Table 7.3-2

26

Topic: Plankton Comment Section 7.2.2.2 explains
– Euphotic Zone that for the purposes of depthintegrated sample collection, the
depth of the euphotic zone was
estimated as two times the Secchi
depth. According to Table 7.4-1, it
appears this method was applied

are evaluated annually.
Concentrations of antimony,
mercury, and silver are low, and
the lower detection limits
achieved in recent AEMPs
compared to baseline highlight
how changes in detection limits
can influence the BACI analysis. In
consideration of the primary
purpose of the Sediment Quality
component, it is simpler to
acknowledge the influence of the
detection limits on the BACI
results, and interpret changes in
sediment chemistry using more
recent data with detected values,
rather than to apply alternative
statistical methods for certain
parameters under this component.
Once sufficient temporal data have
been collected, temporal changes
in sediment quality are planned to
be evaluated using the MannKendall test, as proposed in the
updated AEMP Design Plan
Version 6. Note that sediment
chemistry at the AEMP station
nearest the diffuser is a key driver
of the Action Level assessment for
sediment, and therefore
alternative statistical analyses will
not greatly affect whether Action
Levels are exceeded for this
component.

Comment Table 7.3-2 identifies
July 3: In Table 7.3-2, footnotes
footnotes a and b but
should read: (a) = duplicate
corresponding explanations aren't samples; (b) = split samples.
written below the table.
Recommendation 1) ENR
recommends that the footnotes a
and b be included with Table 7.3-2.

July 3: Detailed field and
laboratory methods are described
in the AEMP Design Plan,
Sections 9.4.2 and 9.4.3 (De Beers
2016), but deviations from the
AEMP Design Plan were outlined in
the annual report. As described in
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Board staff
recommend the Board
require De Beers to
correct the footnote of
Table 7.3-2 to read: (a)
= duplicate samples;
(b) = split samples in
the next iteration of
2019 AEMP Annual
Report.
Adequate response.
Board staff
recommend the Board
require De Beers to
update the footnote of
Table 7.4-1 or text in
section 7.2.2.2 to
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27

to Lake D2/D3 as all the euphotic
zone depths are two times the
corresponding Secchi Depth;
however, the footnote to Table
7.4-1 explains that the euphotic
zone depth is based on light
measurements made with the light
meter which is in accordance with
Section 9.4.2.2 of the AEMP Design
V5.
Recommendation 1) ENR
recommends that De Beers clarify
the discrepancy in field
measurement method that was
used to determine the euphotic
zone depth.

Appendix D, program constraints
and equipment malfunctions in
2019 resulted in PAR
measurements being missed at the
following locations and times:
• Lake D2/D3 in June/July and
August 2019
• Lake D2/D3-L1 and L2 in
September
• Area 8 in July
• East Lake-L1 and L5 in June/July
• Lake 3-L1 and L5 in June/July .
Lake 3 in August
• Lake 3-L5 in September
For the purposes of the 2019
depth-integrated sample
collection, and to drive consistency
among stations and sampling
periods, the depth of the euphotic
zone was estimated as two times
the Secchi depth (Section 7.2.2.2,
pg 7-5). Overall, the euphotic
zones in the core and reference
lakes generally reached the
bottom based on two times the
Secchi depth (Table 7.4-1), which
was supported by the euphotic
zone measurements taken with
the light meter, when available
(Appendix D). In Lake D2/D3, two
times the Secchi depth was equal
to the euphotic zone depth
measured with the light meter.
Reference: De Beers. 2016.
Gahcho Kué Mine Aquatic Effects
Monitoring Program Design Plan
Version 5. Submitted to Mackenzie
Valley Land and Water Board.
Yellowknife, NT, Canada. January
2016. 235 pp + Appendices.

clarify the discrepancy
in the field
measurement method
used to determine the
euphotic zone depth in
response to review
comment ENR-26 in a
revised 2019 AEMP
Annual Report.

Topic: Plankton Comment Figure 7.4-5 outlines the
– Normal Range comparison of chlorophyll a in
in Figures
Area 8 and Lake N11 to their
respective Normal Ranges in 2014
to 2019. ENR notes the legend
associated with the plots includes
the Normal Range but the plots
presented do not appear to display
upper and lower bounds of the
Normal Range. This also applies to
Figures 7.4-12, 7.4-35 and 7.4-36.

July 3: We confirm that the normal
ranges are present in the figures in
Section 7 (and other sections,
where applicable). Please note
that shading and some lines may
not show up on some computer
screens, or their visibility may
depend on zoom setting.

Board staff note that
normal ranges are
present in the figures
of Section 7. Board
staff understand that
shading and lines can
be hard to see on
certain computer
screens, and suggest
that De Beers format
the graph so the
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Recommendation 1) ENR
recommends that De Beers include
the upper and lower bounds of the
normal ranges in Figures 7.4-5,
7.4-12, 7.4-35 and 7.4-36.
Comment In Table 7.2-8, the
comparison between Lake N11
and Lake 3 incorrectly lists the
associated lakes to be Area 8 and
Lake 3, instead of Lake N11 and
Lake 3.
Recommendation 1) ENR
recommends that the error noted
in Table 7.2-8 be corrected.

normal range is more
visible to allow
reviewers to properly
review the Annual
Reports.

28

Topic: Plankton
– Table 7.2-8

29

Topic: Plankton Comment Section 7.2.3.4 states
– Nutrient Molar that "The molar ratio of N:P was
Ratios
calculated to evaluate the level of
P-availability to phytoplankton
within each of the lakes" and "In
2019, TN:TP molar ratios in both
Area 8 (median: 106:1) and Lake
N11 (median: 134:1) were greater
than thresholds described by
Redfield (1958), Smith (1982),
Guildford and Hecky (2000),
Wetzel (2001), and Abell et al.
(2010) to indicate a potential
nutrient balance, even under
oligotrophic (low nutrient)
conditions." ENR notes it would be
useful to understand how the N:P
ratio is changing over time in the
core lakes, reference lakes,
streams in the KLM watersheds,
and raised Lake D2/D3 to better
understand the change in
phytoplankton abundance and
composition over time.
Recommendation 1) ENR
recommends that the AEMP
Annual Report include data, plots,
and trends over time of the N:P
ratios for all the monitoring
locations, and that these ratios be
used in a BACI analysis.

July 3: The molar ratio of N:P is not Adequate response.
a response variable but a
supporting variable; therefore,
inclusion in the BACI analysis is not
recommended. The purpose of the
annual AEMP report is to assess
spatial patterns and evaluate
Action Levels for selected response
variables. De Beers will consider
inclusion of temporal trends in the
N:P molar ratio in the next AEMP
Re-evaluation report.

30

Topic: Plankton
– Multivariate
Analysis

July 3: Metric MDS (mMDS) and
non-metric MDS (nMDS) were
both used to assess broad patterns
in the biological data. The choice
of ordination method was based
on the characteristics of the

Comment Section 7.2.3.9.3 states
"Phytoplankton and zooplankton
community structure were
summarized using the nonparametric ordination method of
non-metric multidimensional

July 3: Noted. For the rows
showing the comparison between
Lake N11 and Lake 3 and Lake N11
and East Lake, where Area 8 is
stated in the 'Lake' column, Area 8
should state Lake N11.
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Adequate response.
Board staff
recommend the Board
require De Beers to
correct the error in
Table 7.2-8 to list the
Lake N11 and Lake 3
instead of Area 8 and
Lake 3.

Adequate response;
however, the text in
the 2019 AEMP Annual
Report is not clear that
more than one
ordination approach is
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31

Topic: Plankton
– Multivariate
Analysis

scaling (nMDS; Clarke 1993)."
However, later in this section it
states "(.) metric multidimensional
scaling (mMDS) or nMDS
ordination plots were significant."
It therefore isn't clear when a nonmetric or metric multidimensional
scaling is performed and why two
different methods were used
instead of keeping only one for the
whole dataset to avoid confusion.
ENR also notes the results (Section
7.4.6.6) explain that a non-metric
MDS is performed for
phytoplankton data from the Core
Lakes, but a metric MDS is
performed for Lake D2/D3.
Similarly, for the phytoplankton
data in the Core Lakes, a Nonmetric MDS is performed (Figure
7E-11, Appendix 7E), but a metric
MDS is performed for the
zooplankton data (Figure 7E-17,
Appendix 7E).
Recommendation 1) ENR
recommends that De Beers
provide clear rationale regarding
why both methods are used for
different datasets, or standardize
the ordination method used for
the data analysis.

dataset being analyzed, with a
preference towards mMDS, which
preserves more of the original
information compared to nMDS. In
mMDS, the differences along
ordination axes have meaning, and
distances between points on the
ordination plot can be interpreted
based on the axis scales. In nMDS,
the differences are a
representation of rankings, and
distances between points cannot
be interpreted. For the Lake D2/D3
ordination plots, stress values
were less than 0.20 in the mMDS
configuration; therefore, mMDS
was used to represent the data. In
the core and reference lakes
analyses, higher stress values were
obtained; therefore, nMDS was
used to represent the data.

an option or how that
selection is made. Text
should be modified to
clearly explain the two
ordination options and
when one would be
selected over the
other. Board staff
recommend the Board
require De Beers to
update the 2019 AEMP
Annual Report to
clarify the use of
nMDS and MMDS.

Comment Figure 7.4-34 clearly
displays that the mMDS of
zooplankton community
composition in 2019 was different
from all the previous years (20152018). The associated text
however, states that "The
zooplankton ANOSIM results for
Lake D2/D3 were not significant in
2019 (Appendix 7E, Table 7E-2)."
ENR notes the R-stat values of this
ANOSIM were 1.0 for the
comparison of zooplankton
biomass in Lake D2/D3 with the
baseline. An R value of 1 usually
indicates a clear separation
between groups and therefore it
isn't clear how can the p-value of
this analysis would not be
significant.

July 3: When n<20 the test statistic
is often unreliable (Clarke et al
2014). For Lake D2/D3, n=5 for
each month (i.e., total n=15);
therefore, the pairwise ANOSIM
test results (Table 7E-2) are
unreliable for this assessment and
are only provided for information.
Due to the low sample sizes for
Lake D2/D3, conclusions should
not be based on the pairwise
ANOSIM result. Reference: Clarke
KR, Gorley RN, Somerfield PJ,
Warwick RM. 2014. Change in
marine communities: an approach
to statistical analysis and
interpretation, 3rd Edition.
Plymouth, UK: PRIMER-E. 260 pp.

Adequate response.
Board staff note that if
the sample size for
Plankton is inadequate
for using the Analysis
of similarities
(ANOSIM), De Beers
should revise the
sample size or
statistical analysis
method in the AEMP
Design Plan. Board
staff recommend this
topic be further
discussed at the
upcoming AEMP
Workshop.
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Board staff also
recommend this
review comment be
discussed at the
upcoming AEMP
Workshop.
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Recommendation 1) ENR
recommends that De Beers
provide an explanation as to why
the R-stat value for zooplankton
biomass is considered not
significant, or revise the
conclusions associated with this
ANOSIM statistical test.
32

Topic: Plankton
– Figure
Presentation

Comment In Appendix 7E, Figure
7G-1, the plots in the same panel
have very different Y-axis scales
(i.e. 2.4 to 3.6 for chlorophyll a
comparison between Lake N11
and East Lake but 0 to 5,000 for
chlorophyll a comparison between
Lake N11 and Lake 3). This is
repeated multiple times
throughout several figures. ENR
notes it isn't clear if the data are
log10 transformed prior to plotting
for some of the comparisons.
Recommendation 1) ENR
recommends that De Beers
harmonize the Y-axis in the figures
for better comparison.

July 3: Please note GNWT is
referring to Appendix 7G, not 7E.
The y-axes in BACI plots cannot be
the same between panels because
each combination of lakes was
analyzed separately, often using
different transformations, and the
transformed data are shown on
these plots. This resulted in values
being shown on different scales
between the lake comparisons.
Therefore, for each panel the scale
shown is appropriate for that
particular dataset and
transformation.

33

None

Comment None
Recommendation 2) ENR
recommends that De Beers clarify
any transformations of the data
that were applied.

July 3: Transformations of the data See analysis above.
for each variable are provided in
Table 7.2-7. For future reports, De
Beers will consider showing this
information in footnotes to the
Appendix figures.

34

Topic: Plankton
– Outlier
Presentation

Comment The figures in Appendix
7E sometimes include an "x"
symbol which is not explained in
the legends. ENR assumes this
displays the presence of outliers
but their position in the plot
appears to be random and
therefore their representation

July 3: Please note GNWT is
referring to Appendix 7G, not 7E.
The "x" symbols on the plots are
statistical outliers. These outliers
are listed in Table 7.2-9. Please
note, there is a discrepancy in
some of the plots, where the "x"
symbols for 2014 data are plotted
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Adequate response. In
order to assist
reviewers to compare
the figures, Board staff
recommend De Beers
consider providing a
summary table for
each endpoint, the
units, and the
transformation
applied. Board staff
also recommend De
Beers verify the
accuracy of the y-axis
for figure 7G-1 as a 0
to 5000 scale for that
parameter seems
improbable. Board
staff recommend the
Board require De
Beers to verify the
accurate of y-axis for
figure 7G-1 in the next
iteration of 2019 AEM
Annual Report, and
consider include the
summary table for
future AEMP Annual
Reports.

Adequate response.
Board staff
recommend the Board
require De Beers to
identify and update
the plots where the x
symbol for 2014 has
been plotted as 2011.
Page 20 of 40

remains not clear.
as 2011. In future reports, "x" will
Recommendation 1) ENR
be defined in the legend in similar
recommends that De Beers clarify plots.
the meaning of “x” in the plots.

Board staff note De
Beers’ commitment
for defining x in the
legend of the plots as
statistical outliers in
future AEMP Annual
Reports.

35

None

Comment None
Recommendation 2) Should “x” be
representative of outliers, ENR
recommends that De Beers include
the methods for identifying these
outliers.

July 3: The methods for identifying Adequate response.
outliers are provided in Section
7.2.3.9.1. Outliers were identified
during statistical testing as those
having studentized residual (SR)
values greater than or equal to an
absolute value of 3.5. Statistical
analysis was conducted with and
without the outlier(s) and both
sets of results were reported and
discussed. Statistical outliers were
retained in the project data
management system. The
statistical outliers identified in the
chlorophyll a and plankton
datasets are presented in Table
7.2-9.

36

Topic: Benthic
Invertebrates –
Table 8.2-3

Comment In Table 8.2-3, the
comparison between Lake N11
and Lake 3 incorrectly lists the
associated lakes to be Area 8 and
Lake 3, instead of Lake N11 and
Lake 3.
Recommendation 1) ENR
recommends that the error noted
in Table 8.2-3 be corrected.

July 3: Agreed. The comparison
between Lake N11 and Lake 3
should list the associated lakes as
Lake 3 and Lake N11.

Adequate response.
Board staff
recommend the Board
require De Beers to
correct the Table 8.2-3
from Area 8 and Lake
3 to Lake N11 and Lake
3 in the next version of
the 2019 AEMP Annual
Report.

37

Topic: Benthic
Invertebrates –
Table 8.4-6

Comment Table 8.4-6 incorrectly
lists Nematoda Density
Significance of BA x Cl interaction
Term as decreasing instead of
"yes" or "no".
Recommendation 1) ENR
recommends that the error noted
in Table 8.4-6 be corrected.

July 3: Agreed. The decreasing
arrow should be replaced with
"Yes" and the arrow should appear
in the "Direction" column.

Adequate response.
Board staff
recommend the Board
require De Beers to
correct Table 8.4-6 to
replace “Yes” with a
decreasing arrow for
the Nematoda Density
Significance of BA x CI
interaction Term in the
next version of the
2019 AEMP Annual
Report.

38

Topic: Benthic
Invertebrates –

Comment Section 8.2.3.3 states
"Total invertebrate biomass
(grams wet weight by major

July 3: It is acknowledged that the Although the response
correlation between total biomass is adequate, Board
and total density was weaker in
staff are of the opinion
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39

Community
Variables

taxonomic group) was reported for
each lake and stream (Appendix
8A, Tables 8A-3 and 8A-4).
Biomass wasn't included in the
statistical analysis because total
biomass was related to total
density (Pearson correlation
coefficient [r] = 0.413; Appendix
8A, Figure 8A-1)." However, the
removal of benthic invertebrate
endpoints from the analysis isn't
discussed in the AEMP Design Plan
V5. ENR notes that the observation
of relatively weak correlation is
insufficient rationale to remove
biomass from the analyses and
that the analyses for all endpoints
should be presented in the AEMP
Annual Report. If, in De Beers'
opinion, specific endpoints should
be removed, this could be
discussed during the subsequent
revision to the design plan.
Recommendation 1) ENR
recommends that the results for
all endpoints be included in the
analyses, including the case for
removing endpoints from the
analyses, if warranted.

2019 compared to previous years.
In previous AEMP years, total
biomass was removed from the
data analysis because it is closely
correlated with total density, and
therefore the response in biomass
would reflect that in total density.
In addition, the usefulness of
biomass in the data analysis is
limited because biomass was not
analyzed during the baseline
period. Thus, it would not be
possible to run the BACI analysis
used in the core and reference
lakes data analysis, or the
repeated measures analysis of
variance used in the Lake D2/D3
and streams data analysis, on total
biomass. Based on the available
data, it is only possible to evaluate
trends over time since 2015 (i.e.,
for all study areas) or between
reference and exposure areas (i.e.,
for the core and reference lakes
during the after period). In future
reporting, if a strong correlation is
not detected between total
biomass and total density, De
Beers will evaluate an alternative
data analysis approach to include
biomass in the data analysis.

Topic: Benthic
Invertebrates –
Core and
Reference Lakes

Comment Section 8.2.3.5.1 states
"Habitat variables were not
included as covariates in the
statistical analysis in 2019;
however, a revised statistical
method was proposed in the
Aquatic Effects Re-evaluation
Report (De Beers 2019r) and the
updated AEMP Design Plan
(Version 6, De Beers 2019s) to
allow for inclusion of habitat
variables as covariates in the BACI
model. This revised method is
currently under review and has not
yet been approved by the
MVLWB." ENR agrees that this
would be a useful approach for
evaluation of the benthic
invertebrate data as it appears
that physical variables (e.g., TOC,

July 3: Plots of percent fine
Adequate response.
sediment in the core and
reference lakes over time are
presented in Figure 8.4-6. Based
on a graphical (visual) evaluation
of the data, there is no apparent
trend over time that would
indicate an effect of the Mine on
the percentage of fines present at
AEMP stations since the AEMP
sampling began in 2015. Note that
the percent fine sediment data for
2011 are not included in these
plots because the 2011 particle
size data were analyzed using a
different laboratory method,
which was not comparable to the
method used from 2015 to 2019.
This is explained in a footnote
provided for Figure 8.4-6. A
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that the issue raised
by ENR regarding the
reporting all required
endpoints is valid.
Board staff
recommend the Board
require De Beers to
provide this analysis in
an updated 2019
AEMP Annual Report.
Board staff
recommend the
alternative data
analysis be further
discussed at the
upcoming AEMP
Workshop.
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40

Topic: Benthic
Invertebrates –
Nematode
Density

% fines) are influencing the
community endpoints to some
degree (e.g., Figures 8A-3 and 8A4). It would also be useful to
understand if there were any
historical or recent mine-related
discharges that may have
influenced the higher percentage
of fines (i.e., silt and clay) in the
substrates of N11 and Area 8.
Recommendation 1) ENR
recommends that De Beers include
a discussion of whether there
were any historical or recent minerelated discharges that may have
influenced the higher percentage
of fines (i.e., silt and clay) in the
substrates of N11 and Area 8. This
discussion should include whether
any spatial gradient in fines (i.e.,
from the discharge/diffuser) is
present.

graphical analysis and discussion
of spatial trends in particle size
distribution with distance from the
diffuser in Lake N11 and Area 8 is
presented in the Sediment Quality
report in Section 6.4.4. The
sediment quality component
results indicate that variation in
particle size among stations was
reflective of natural conditions
within the lake and not related to
mining activities. It is likely that
habitat variation, including
variation in sediment particle size,
is an influential factor affecting the
responses observed in the benthic
invertebrate community in 2019.
However, these differences in
habitat appear to be natural,
reflecting differences in
environmental conditions among
the core and reference lakes and
over time.

Comment Figure 8.4-13 presents
nematode density in Core and
Reference Lakes from 2011 to
2019. ENR notes it would be
interesting to see the sediment
grain size distribution of Area 8
from the 2011 sampling event.
Nematode density in the 2011
baseline was lowest relative to all
sampled years (2011; 2015-2019).
As well, nematode density was
highest in 2015 and has declined
since that year. It appears that the
percentage of silt has declined
slightly since 2015, but percentage
of fines has not. It is noted that the
percentage of total organic carbon
(TOC) is presented, but no
information on grain size
distribution is presented. Given
that TOC has remained unchanged
since 2011 it may be that the
percentage of silt is similarly
unchanged and that the variations
in nematode density over time are
reflective of natural variability.
Recommendation 1) ENR
recommends that De Beers

July 3: The percent fine sediment Adequate response.
data for 2011 are not included in
the benthic invertebrate data
analysis because the 2011 particle
size data were analyzed using a
different laboratory method,
which was not comparable to the
method used from 2015 to 2019.
This is explained in a footnote
provided for Table 8.4-2 and
Figure 8.4-6. The footnote
references the 2015 AEMP Annual
Report, which provides a full
explanation of why the particle
size data from 2011 have been
excluded from the AEMP.
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provide, if available, information
on grain size distribution from the
2011 benthic invertebrate
sampling event for Area 8.
41

Topic: Benthic
Invertebrates –
Area 8
Conclusions

Comment Section 8.4.1.4.1 states
"Analysis of the 2019 benthos data
in Area 8 provided limited
evidence of effects on the benthic
invertebrate community. Three
variables (richness, diversity, and
Corynocera density) had mean
values below the lower bound of
the normal range, whereas none
of the variables were above the
upper bound of the normal range.
Richness and diversity also had
significant decreasing BACI effects
relative to each reference lake.
Community structure, based on
relative density of major taxa, was
relatively unchanged in 2019
compared to the baseline year;
however, review of
presence/absence data for
individual taxa indicated that a
number of taxa that were
previously found at low densities
in Area 8 were absent in 2019."
The results of the benthic
invertebrate analysis do not
support the conclusions drawn.
Specifically, the introductory
sentence noted above states that
there is limited evidence of
effects; however: 1) mean richness
and diversity have been below the
normal range since 2016 and 2018,
respectively in Area 8; 2) richness
has declined year-over-year (i.e., a
negative trend) since 2016
(currently richness in Area 8 is
roughly half of the lower end of
the normal range); and, 3) a
number of taxa that were
previously observed, albeit at low
densities, are now absent. ENR
notes that perhaps this will be
better understood once the
habitat variables are incorporated
into the analysis as was discussed
in a previous comment.

July 3: The report does not state
Adequate response.
that there is no effect. Rather, the
observed trends in richness and
diversity are acknowledged and
described, and potential
explanations for the responses are
identified and explored in detail.
As outlined in Section 8.4.1.4.1, a
decreasing response in
invertebrate richness and diversity
were observed in Area 8. However,
a review of the results of the water
quality, sediment quality and
plankton component data
analyses, indicated that there has
been no clear change in water or
sediment quality or biological
indicators (e.g., chlorophyll a,
phytoplankton, zooplankton) that
would link these responses to the
Mine. Based on these findings, and
consistent with the
recommendation of the reviewer,
Section 8.4.1.4.1 indicates that the
responses are not clearly
attributable to the Mine under the
toxicological impairment or the
nutrient enrichment hypotheses.
There is some potential that the
responses may be driven by
changes in dissolved oxygen
concentrations. These changes
may be natural, or possibly mineinfluenced; however, this aspect
requires further investigation
during future monitoring years.
Overall, the conclusion that there
is limited evidence of a Minerelated effect in Area 8 is
reasonable, as there was no
consistent evidence that mining
activity contributed to these
responses.
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Recommendation 1) ENR
recommends that De Beers revise
the conclusions made in Section
8.4.1.4.1 to indicate that given the
current understanding, the results
observed are not attributable to
the mine under the toxicological
impairment, nor the nutrient
enrichment hypotheses, rather
than state that there is no effect.
42

Topic: Fish
Habitat and
Community –
Flow Mitigation
Action Levels

Comment The 2019 AEMP Annual
Report documents that no Arctic
Grayling migrated through the fish
fence to spawn in 2019. In
addition, no young-of-year (YOY)
Arctic Grayling were documented
in 2019, suggesting that spawning
did not occur or was not
successful. However, one Arctic
Grayling was documented
between Area 8 and Lake 410 in
the summer of 2019. Section 9.5.2
states "The Moderate Action Level
for fish habitat and community as
per the approved 2017 AEMP Fish
Habitat and Community Response
Plan (De Beers 2018c) defined as
Arctic Grayling are absent during
the subsequent monitoring year,
was not triggered in 2019, as a
single adult Arctic Grayling was
caught in Stream L1a, during
backpack electrofishing efforts on
July 31, 2019." The Gahcho Kué
Mine 2019 Aquatic Effects
Monitoring Program Response
Plan - Fish Habitat and Community
(De Beers 2020) proposed to
retain the existing Moderate
Action Level trigger with no
additional revisions for 2020. In
review of this response plan, ENR
(Comment #3) noted that: 1) From
a biological perspective, the
presence of one adult fish is still of
high concern from a population
perspective given the documented
loss from baseline conditions; and,
2) The Moderate Action Level
triggers should be biologically
meaningful; therefore, the

July 3: The action levels presented
in the Response Plans have been
approved by the Board, and De
Beers is committed to monitoring
the effectiveness of the enhanced
mitigations and following the
actions outlined in the approved
response plans. De Beers
maintains that additional
mitigation actions have already
been undertaken in 2019 through
the development of the Flow
Augmentation Assessment and the
recommendation presented to
modify the Downstream Flow
Mitigation Plan, which are being
implemented and monitored in
2020. It is acknowledged that the
presence of a single Arctic Grayling
does not confirm that spawning
has or is occurring yet; however, it
is an indication that access to the
available habitat was possible.
Sufficient time is required to
assess the effectiveness of the
enhanced mitigations prior to
consideration of additional
contingency and mitigation
measures or adjusting the action
levels. Should Arctic Grayling not
recolonize naturally during
operations in response to the
enhanced mitigation measures,
then an appropriate mitigation,
including re-introduction
strategies, will be investigated for
application at closure. As
operations will continue for
another nine years with the
Operations Phase expected to end
by 2029, the adjustment of flow
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Action Levels is a topic
at the upcoming AEMP
Workshop, and
recommend this topic
be further discussed at
the AEMP Workshop.
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43

Topic: Fish
Habitat and
Community –
Flow Mitigation
Action Levels

Moderate Action Level trigger
should be refined for 2020. A
similar comment (Comment #63)
was made regarding the High
Action Level triggers by ENR during
review of the AEMP Design Plan
Version 6 and the Aquatic Effects
Re-evaluation Report. In that
review, ENR recommended that
the High Action Levels should be
reviewed to be
biologically/ecologically
meaningful for Arctic Grayling
recovery as recruitment of 1 YOY
Arctic Grayling is still a population
level concern that should trigger a
response. No YOY Arctic Grayling
were detected in 2019. While
Comment #63 was specific to High
Action Level triggers, the same
principles apply in that triggers
should be reviewed/refined to be
biologically/ecologically
meaningful for Arctic Grayling
recovery.
Recommendation 1) ENR
reiterates previous
recommendations since the results
of the 2019 AEMP Annual Report
support the revision of the
moderate and high action level
triggers.

targets (to provide opportunities
for natural re-colonization) is a
reasonable long-term mitigation
strategy until full access to
Kennady Lake will be restored at
post-closure. As such, there is no
requirement to adjust the
approved action levels in the
short-term.

Comment Section 9.5.2 states
"The notification of the Low Action
Level exceedance was submitted
to the MVLWB on December 1,
2019 (De Beers 2019t), and a 2019
AEMP Response Plan was
submitted on February 4, 2020 (De
Beers 2020d)." ENR notes one
purpose of the Low Action Level
triggers is to provide early warning
signals of an ecological concern,
and that mitigations be initiated to
reverse those identified ecological
concerns. In 2019, the flow target
action level was not triggered
since flows remained above
0.4 m3/s for the period of Arctic
Grayling migrations. The remaining
two Low Action Level criteria for

July 3: Mitigation actions have
been initiated in 2020 with the
proposed modifications to the
Downstream Flow Mitigation Plan
(DFMP) and the application for a
Water License amendment to
support the additional flow
augmentation in the revised
DFMP. No additional actions are
warranted at this time until
sufficient time has been granted to
monitor the response of the
enhanced mitigation measures. As
operations will continue for
another nine years with the
Operations Phase expected to end
by 2029, the adjustment of flow
targets (to provide opportunities
for natural re-colonization) is a
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Topic: Fish
Tissue Chemistry
– Analysis and
Interpretation

fish habitat and community,
applicable to flow mitigation, were
triggered in 2019, as they were in
2017 and 2018. During ENR's
review of the AEMP Design Plan
Version 6 and the Aquatic Effects
Re-evaluation Report, ENR
recommended (Comment #65)
that in 2020 mitigation
contingencies, planning, and
supporting studies should be
planned and initiated for Arctic
Grayling recolonization, given the
time it may take to conduct these
investigations and consultation.
Recommendation 1) ENR
reiterates the previous
recommendation since the results
of the 2019 AEMP Annual Report
support the initiation of Artic
Grayling mitigation actions in
2020.

reasonable long-term mitigation
strategy until full access to
Kennady Lake will be restored at
post-closure.

Comment Section 11.2.3 states
"Total length was used instead of
fork length to facilitate
comparisons to a national dataset
based on total length (Depew et al.
2013)." ENR notes that in addition
to length measurements, it would
be useful for De Beers to comment
on whether the tissue collection
methods used in this project, i.e.,
dermal plugs, are directly
comparable to the data in the
national dataset which uses data
from a variety of collection
methods and detection limits.
Recommendation 1) ENR
recommends that further
information be provided to clarify
if the tissue collection methods
used in this project, i.e., dermal
plugs, are directly comparable to
the data in the national dataset.

July 3: Mercury concentrations in Adequate response.
biopsy plugs from Northern Pike
sampled at Lake D2/D3 were
compared to skinless fillet values
of Northern Pike in the national
dataset presented in Depew et al.
(2013). In Depew et al. (2013),
skinless fillets were composed of
both skin-free dorsal muscle tissue
with no bones and dorsal muscle
samples collected using biopsy
needles, similar to those used at
Lake D2/D3. The relative
proportion of each sample type in
the national dataset was not
indicated, except to state that
both sample types were commonly
used. In further consideration of
this concern, a brief literature
review was undertaken to
investigate the comparability
between biopsy samples and fillet
(i.e., larger volume) samples.
Biopsy samples have been found
to closely approximate mercury in
dorsal muscle fillet samples (Baker
et al. 2004, cited in Depew et al.
2013). This conclusion was
supported by Anderson et al.
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(2017), who found significant
relationships between mercury
concentrations in dorsal muscle
fillets and dorsal muscle biopsies
for both Arctic Grayling (r2 = 0.89,
P-value <0.001) and Bull Trout (r2
= 0.91, P-value <0.001). Therefore,
the mercury concentrations in
biopsy samples collected from
Northern Pike in Lake D2/D3 may
be compared to the national
dataset with confidence.
REFERENCES: Anderson J,
Scrimgeour G, Palace V, Suitor M,
Wilcockson J. 2017. Quantifying
elements in Arctic Grayling and
Bull Trout in the South Nahanni
River Watershed, Northwest
Territories, using nonlethal tissue
samples. North American Journal
of Fisheries Management 37, 5063. Baker RF, Blanchfield PJ,
Paterson MJ, Flett RJ, Wesson L.
2011. Evaluation of nonlethal
methods for the analysis of
mercury in fish tissue. Transactions
of the American Fisheries Society
133, 568-576. Depew DC, Burgess
NM, Anderson MR, Baker R,
Bhavsar SP, Bodaly RA, Eckley CS,
Evans MS, Gantner N, Graydon JA,
Jacobs K, LeBlanc JE, St. Louis VL,
Campbell LM. 2013. An overview
of mercury concentrations in
freshwater fish species: a national
fish mercury dataset for Canada.
Canadian Journal of Fisheries and
Aquatic Sciences 70, 1-16.
45

Topic: Fish
Tissue Chemistry
– Environmental
Impact
Statement

Comment Section 11.5 states
"While mercury concentrations in
Northern Pike have increased as
predicted in Lake D2/D3 following
the completion of Dyke F in 2016,
concentrations remain comparable
to fish sampled from other
Canadian lakes; therefore, it is
unlikely that mercury
concentrations in Northern Pike
from Lake D2/D3 are impairing the
health of the fish or wildlife that
may eat these fish." ENR notes it is

July 3: As discussed in the 2019
AEMP, and cited by the reviewer,
mercury concentrations were
predicted to increase in Lake
D2/D3 following construction of
Dyke F. Data have been compared
to the national database
presented in Depew et al. (2013)
to provide context for current
concentrations relative to other
Canadian populations. Future
reports will aim to include
additional literature from the
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important to recognize in that
there are strong geographic
differences in mercury availability,
and species with a limited
distribution will only provide
representative information for a
small region, and possibly
confound the interpretation
(Depew et al. 2013). While
Northern Pike were sampled
throughout Canada for analysis
purposes in Depew et al. 2013,
there was considerable sampling
from Ontario and Quebec which
may not be representative of
samples in NWT. Furthermore, the
AEMP Annual Report should
comment on if there are more
localized datasets for northern
Canada that are more applicable
to the study area.
Recommendation 1) ENR
recommends that further
information be provided in the
AEMP to recognize the limitations
of the national mercury dataset
given the strong geographic
differences in mercury availability.

NWT, as available. Depew DC,
Burgess NM, Anderson MR, Baker
R, Bhavsar SP, Bodaly RA, Eckley
CS, Evans MS, Gantner N, Graydon
JA, Jacobs K, LeBlanc JE, St. Louis
VL, Campbell LM. 2013. An
overview of mercury
concentrations in freshwater fish
species: a national fish mercury
dataset for Canada. Canadian
Journal of Fisheries and Aquatic
Sciences 70, 1-16.

46

Topic: Fish
Comment Section 11.2.3 states
Tissue Chemistry "The ANCOVA was conducted by
– Data Analysis first fitting separate regression
models for each year using a
general linear model that included
an interaction term between the
year and covariate". ENR notes the
incorporation of mercury tissue
data from control sites in the study
area in this analysis following a
BACI approach would lead to a
greater understanding of projectrelated effects vs. natural
variability over time.
Recommendation 1) ENR
recommends that mercury tissue
data from control sites be
incorporated into the analysis
following a BACI approach.

July 3: The objective of non-lethal
monitoring of Northern Pike in
Lake D2/D3 is to document
predicted increases in fish tissue
mercury concentrations due to
increased mercury methylation
rates in the raised lakes, as
described in responses provided
by De Beers to information
requests received during the
Environmental Impact Review (EIR)
process. This is being conducted
using a Before-After design with
monitoring data compared to
baseline data collected in 2013
and pre-impact data collected in
2016. The scope of the current
monitoring approach is sufficient
to meet the objective of the study
and is in alignment with the
approved study design.

47

Topic: Fish
Comment Section 11.3 states
Tissue Chemistry "However, due to the relatively

July 3: Agreed, effort will be made Adequate response.
to better target a range of size
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Board staff note
Raised Lake D2/D3 is
on the agenda for the
upcoming AEMP
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recommend this
review comment be
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– Results and
Discussion

48

small sizes (i.e., length, weight) of classes during field collections
the fish collected in 2019, it was
going forward.
necessary to base this comparison
on predicted mercury
concentrations extrapolated
beyond the range of
concentrations measured in 2019."
ENR notes the AEMP Design V5
does not specify the capture
method and therefore future
mercury tissue sampling in Lake
D2/D3 should attempt to target a
larger range of Northern Pike fork
lengths so that predicted mercury
concentrations do not have to be
extrapolated.
Recommendation 1) ENR
recommends that future mercury
tissue sampling in Lake D2/D3
should attempt to target a larger
range of Northern Pike fork
lengths so that predicted mercury
concentrations do not have to be
extrapolated.

Topic: Fish
Comment Section 11.6 states
Tissue Chemistry "Mercury concentrations in
– Conclusions
Northern Pike increased in Lake
D2/D3 after the lake was raised in
2016, as predicted during the EIR
process. Although mercury
concentrations have increased,
concentrations in Northern Pike
from Lake D2/D3 remain
comparable to fish sampled from
other Canadian lakes, remaining
3% lower than the national median
as reported by Depew et al.
(2013). It is unlikely that the
mercury concentrations measured
in Northern Pike from Lake D2/D3
are impairing the health of the fish
or wildlife that may eat these fish."
According to the AEMP Design
Plan V5, Northern Pike is the only
targeted species in Lakes D2/D3 to
assess fish tissue chemistry.
Although the 2019 results are in
accordance with the predictions in
the EIR process, given the increase
in mercury concentrations in
Northern Pike, there is uncertainty

July 3: Mercury concentrations
Adequate response.
biomagnify, with concentrations
increasing with age, size, and
trophic position (Power et al.
2002). As a large-bodied
piscivorous species, Northern Pike
occupy the top trophic position
within Lake D2/D3 and are the
most sensitive indicator of
increasing mercury concentrations
in fish within this system. Lower
trophic fish accumulate mercury to
a lesser degree than large bodied
piscivorous fish such as Northern
Pike (Power et al. 2002) and would
be impacted to a lesser extent.
Fish sampling conducted in Lake
D2/D3 in 2004, 2007, 2012 (Golder
2014) and 2016 (De Beers 2017)
using a variety of fish capture
methods suggests the fish
community is dominated almost
exclusively by Northern Pike.
Therefore, the most appropriate
species has been selected for
examination of biomagnification of
mercury concentrations within the
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49

Topic: Weight of
Evidence Chlorophyll a
Concentrations

as to the trophic transfer of
mercury up the food chain in Lake
D2/D3. ENR notes this includes the
risk to the biological community,
particularly for lower trophic fish
species that Northern Pike prey
upon (e.g., Slimy Sculpin,
Stickleback).
Recommendation 1) ENR
recommends De Beers provide
additional detail or discussion on
possible impacts of increasing
mercury concentrations on lower
trophic species.

aquatic community of this lake.
Golder. 2014. Gahcho Kué Project:
2013 Fish Health Supplemental
Monitoring Report. Submitted to
De Beers Canada Inc. March 2014.
Calgary, AB, Canada. 43 pp. +
Appendices De Beers. 2017.
Gahcho Kué Mine 2016 Aquatic
Effects Monitoring Program
Report. Submitted to the
Mackenzie Valley Land and Water
Board, May 2017. Yellowknife, NT,
Canada. 634 pp. + Appendices.
Power M, Klein GM, Guiguer KRRA,
Kwan MKH. 2002. Mercury
accumulation in the fish
community of a sub-Arctic lake in
relation to trophic position and
carbon sources. Journal of Applied
Ecology 39, 819-830.

Comment Section 14.3.2.1.2 under
Plankton Community states that
there was an increase in
chlorophyll a concentration;
however, under Benthic
Invertebrate Community it states
there was no observed increase in
chlorophyll a concentration.
Recommendation 1) ENR
recommends that De Beers clarify
this discrepancy among
chlorophyll a statements and
amend the response rating if
required.

July 3: The reviewer is correct that
there is a discrepancy in Section
14.3.2.1.2 regarding the
chlorophyll a concentration rating
for Plankton Community and
Benthic Invertebrate Community.
This discrepancy affects the WOE
conclusions. For the Benthic
Invertebrate Community, there
was an increase in chlorophyll a
and an increase in biomass, both
consistent with nutrient
enrichment, which should have
resulted in a ? group rating
(instead of a 0 group rating as
indicated in Table 14.3-12) for
Primary Productivity (exposure) for
chlorophyll a concentration and
phytoplankton biomass. The
updated WOE Rank in Table 14.312 for Benthic Invertebrate
Community is thus a WOE Rank 1
(instead of 0) and the rationale is
as follows: "There was no
apparent increase in WQ and SQ
nutrient exposure. There was an
increase in food supply (i.e.,
primary productivity) as there was
an increase in chlorophyll a
concentration and phytoplankton
biomass. A minor shift in
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community structure and
decreases in benthic invertebrate
community indices could support
nutrient enrichment; however,
observed changes may also be
associated with toxicological
impairment (e.g., selective toxicity
to a particular group) or natural
variability." The revised summary
of the WOE integration is that in
Area 8 there was a weak evidence
for nutrient enrichment to both
the plankton and benthic
invertebrate communities (not just
the plankton community). The
updated summary and conclusions
(Sections 14.4 and 16, and Plain
Language Summary) are that
"Based on the results of the WOE
integration for each assessed
waterbody, the impact hypotheses
were generally not supported in
the two core lakes (Area 8 and
Lake N11), apart from weak
evidence for nutrient enrichment
of the plankton and benthic
invertebrate communities in Area
8, and nutrient enrichment of the
plankton community in Lake N11."
50

Topic: Figure
13.2-1 x axis

Comment Figure 13.2-1 does not
have a labelled x axis.
Recommendation 1) ENR
recommends that De Beers add a
label to the x axis to Figure 13.2-1.

July 3: Noted. The x axis for Figure
13.2-1 (Field Conductivity Profiles
in Lake N11, September 2019) is
field-measured specific
conductivity, measured in units of
microsiemens per centimetre.

Adequate response.
Board staff
recommend De Beers
revise the 2019 AEMP
Annual Report to
include the unit of
microsiemens per
centimetre for the
field-measured
specific conductivity
for the x axis of Figure
13.2-1.

51

Topic: Special
Studies –
Dilution Factor
Table

Comment Table 13.2-1 states that
the dilution factor of 14 was
calculated using average
concentrations at diffuser stations,
which is assumed to be the 60 mg
TDS/L. However, it appears that
the maximum TDS at any of the
diffuser stations (i.e., 67 mg TDS/L)
was used in the calculation.
Recommendation 1) ENR

July 3: The Dilution Factor of 14 is
based on using the maximum TDS
concentration at any depth at any
diffuser station, which was 67
mg/L. When using the average TDS
concentration at diffuser stations
(i.e., 60 mg/L), the Dilution Factor
is 20.

Noted. Board staff
recommend De Beers
update Table 13.2-1 to
reflect the correct
dilution factor. in the
next version of the
2019 AEMP Annual
Report.
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recommends that De Beers
reconcile the column header with
the calculated dilution factor and
update the table.
52

Topic: Special
Studies –
Dilution Factor

Comment The dilution factor of 14
was calculated using TDS in
samples collected on September
21, 2019 from the diffuser stations
(i.e., SNP-01A, SNP-01B, SNP-01C).
The discharge rate associated with
this date is not provided. Rather
the minimum, maximum, and
average discharge rates for the
September 1st to 25th time frame.
Therefore, the actual dilution
applicable to the discharge period
is unknown given the current
presentation of the data.
Recommendation 1) ENR
recommends that De Beers
provide the actual discharge rate
around the sampling period for the
plume study (i.e., September 20th
to September 22nd) and speak to
whether the calculated dilution
factor (i.e., of 14) is at the low-end
or high-end of the expected
distribution of dilution factors
during the discharge period.

July 3: The discharge rates are
provided in the September SNP
report (De Beers 2019). During the
period of September 1 to 25, the
discharge rates ranged from a
minimum of 0.10 m3/s to a
maximum of 0.62 m3/s. The
average discharge rate was
0.49 m3/s, and the median was
0.52 m3/s. The discharge rate on
September 21 (when the samples
were collected at the edge-ofmixing zone stations) was
0.61 m3/s. The discharge rate on
September 20 (when the samples
were collected in the rest of the
lake) was 0.62 m3/s. Note that the
discharge rates on September 20
and 21 are not relevant to the
calculation of Dilution Factor (DF).
As per Equation 13.1-2, DF was
calculated as the difference
between TDS concentration in the
discharge and the ambient
background in Lake N11, divided
by the difference between average
TDS concentrations at the edge-ofthe-mixing zone and ambient
background. Time-weighted
average TDS concentrations were
used to estimate discharge
concentrations, based on TDS
concentrations in the weekly
chemistry samples and
corresponding discharge volume
for those sampling dates. In-lake
measurements were only collected
on two dates (September 20 and
21 as indicated above). Therefore,
evaluating whether the DF of 14 is
on the low-end or high-end of the
expected distribution is not related
to any small differences in daily
discharge rates. The use of
maximum TDS concentration from
any depth at the diffuser stations
(i.e., at the edge-of-mixing-zone
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Board staff are
uncertain how the
discharge rates on
September 20 and 21
are not relevant to the
calculation of the
Dilution Factor after
reviewing De Beers’
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response in the
upcoming AEMP
Workshop.
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stations) provides the low-end
estimate of DF. Using the average
TDS concentration, the DF is higher
at 20. Using minimum TDS
concentration, the DF is 50. As
stated in Section 13.2.2, this
inconsistency between the
predicted and measured DF is
attributed primarily to the
disconnected diffuser and its
limited potential for dispersion of
the discharged waters, with the
addition of some possible reduced
dispersion in the fall due to limited
currents relative to spring and
summer seasons. Note that for
setting Effluent Quality Criteria,
the minimum DF is used, which
reflects the lowest, most
conservative mixing forecast.
Reference: De Beers. 2019.
Gahcho Kué Mine - MV2005L20015 Surveillance Network
Program (SNP) Report -September
2019. Submitted to the Mackenzie
Valley Land and Water Board.
Yellowknife, NT, Canada. October
24, 2019.
53

Topic: Special
Studies –
Summary and
Conclusions

Comment Section 13.3 states
"With the repair of the diffuser
and its return to operating as
designed, dispersion of the
discharge from the WMP to Lake
N11 would have been expected to
result in a dilution factor within
the predicted range during the
second half of discharge (i.e., from
October 17 to December 1)." No
rationale is presented for why the
plume delineation study was not
repeated in October (i.e., once the
diffuser was fixed) to ensure that
this resulted in the expected
dilution factors (i.e., modeled
between 37 and 90).
Recommendation 1) ENR
recommends that De Beers include
any rationale for why the plume
delineation study was not
repeated in October to validate
the dilution model.

July 3: A follow-up plume
Adequate response.
delineation study was not
completed once the diffuser was
repaired, because weather
conditions and the onset of ice
formation on Lake N11 makes it
unsafe to access the lake to repeat
the program.
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54

None

Comment None
Recommendation 2) ENR
recommends that the plume
delineation study be repeated in
2020 to validate the dilution
model.

55

Topic: Summary Comment Section 16 states "The
and Conclusions water level in Lake D2/D3
continued to rise in 2019, reaching
full supply level in June 2019,
when overflow to Lake N14 began.
Now at its full capacity, the surface
area of Lake D2/D3 is 103 ha,
meaning approximately 53 ha of
tundra will have been inundated
(or 51% of the lake surface area
being represented by flooded
tundra). The ongoing flooding of
the riparian habitat and tundra
vegetation has resulted in the
continued escalation in nutrient
and metals concentrations in the
newly established lake (and
reduced dissolved oxygen [DO]
levels over winter), particularly in
the shallow regions of the lakes
(i.e., primarily represented by
Basin D2)." There was no specific
discussion on potential impacts to
the fish community and fish
survival (lethal and sublethal
effects) from reduced dissolved
oxygen levels over winter due to
lake level rise. Nor was there a
discussion that this result was
predicted within the EIS. Further
discussion is warranted on this
topic in the AEMP Annual Report.
Recommendation 1) ENR
recommends that potential
impacts to the fish community and
fish survival (lethal and sublethal
effects) from reduced dissolved
oxygen levels over winter due lake
level rise be discussed in the AEMP
Annual Report as well as whether
this result was predicted in the EIS.

July 3: A plume delineation study Adequate response.
is conducted every year during
operational discharge as per
Section 10 of the currently
approved AEMP Design Plan
Version 5, and will be conducted in
2020 during operational discharge.
July 3: Fish sampling conducted in
Lake D2/D3 in 2004, 2007, 2012
(Golder 2014) and 2016 (De Beers
2017) using a variety of fish
capture methods suggests the fish
community is dominated almost
exclusively by Northern Pike, with
the majority of the population
located in basin D3. No other fish
species were captured, with the
exception of one Slimy Sculpin and
one Lake Trout. This suggests that
the food web in this lake is likely
constrained to Northern Pike
eating smaller pike who are likely
eating benthic invertebrates. An
increase in catch-per-unit-effort
(CPUE) of Northern Pike in Lake
D2/D3 observed in 2019 may
suggest the abundance of
Northern Pike is increasing in Lake
D2/D3, a result that will be
considered in the 2022 AEMP
annual report. Given the higher
dissolved oxygen concentrations
observed in basin D3 during the
under-ice sampling event in April
2019, should low oxygen levels in
basin D2 pose a challenge to
Northern Pike in the lake, basin D3
may provide an area of refuge for
fish occupying basin D2 during the
winter. Low under-ice dissolved
oxygen concentration is common
in isolated, shallow lakes in the
surrounding area (De Beers 2014)
and was observed in the D lakes
prior to flooding as well as the
other small headwater lakes to
Kennady Lake (e.g., A and E lakes).
However, the elevated winter
oxygen demand from the flooded
soils and tundra in basin D2 may
be influencing the incidence of
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D2/D3 Lake is an
agenda topic of the
upcoming AEMP
Workshop, and
recommend this
review comment be
discussed at the
workshop.
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hypoxic or low under-ice dissolved
oxygen conditions. This increased
oxygen demand is consistent with
the nutrient enrichment effect
predicted in the EIS for this raised
lake. References: De Beers. 2014.
Gahcho Kué Mine - Responses to
Interventions to Water Licence
ApplicationMV2005L2-0015 &
Land Use Permit Application
MV2005C0032. Submitted to the
Mackenzie Valley Land and Water
Board, Yellowknife, NT, Canada. De
Beers. 2017. Gahcho Kué Mine
2016 Aquatic Effects Monitoring
Program Report. Submitted to the
Mackenzie Valley Land and Water
Board, May 2017. Yellowknife, NT,
Canada. 634 pp. + Appendices.
Golder. 2014. Gahcho Kué Project:
2013 Fish Health Supplemental
Monitoring Report. Submitted to
De Beers Canada Inc. March 2014.
Calgary, AB, Canada. 43 pp. +
Appendices.
MVLWB: Katherine Harris
ID

Topic

1

Section 2 Project
Overview and
Study Areas,
Map 2.1-1

2

Section 2 Project
Overview and
Study Areas,
Map 2.1-3 &
Section 13
Special Studies,
Map 13.1-1

Reviewer
Comment/Recommendation

Proponent Response

Board Staff Analysis

Comment The spelling of Dettah is
incorrect and the Tłı̨chǫ has been
missed from Lutsel K’e.
Recommendation Please update
the spelling on this map.

July 3: De Beers will update the
spelling of Dettah and Lutsel K'e in
the 2020 AEMP Report. De Beers
also wish to clarify with the Board
if the name of Lutsel K'e is
required to be spelled using the
Tłı̨chǫ language.

Board staff note De
Beers commitment to
use correct spelling of
Dettah, and Łutsel K'e
in Map 2.1-1.

Comment There is a minor
inconsistency in the figure title
blocks on Maps 2.1-3 and 13.1-1,
which include "Gahcho Kué
Project" rather than "Gahcho Kué
Mine" as shown on all other maps.
Recommendation Consider
updating the figure title block for
consistency.

July 3: The consistency
Noted.
recommendation is acknowledged;
however, there is no Map 2.1-3
associated with the report. If
referring to Map 2.1-2, this map
was sourced from the Gahcho Kué
Mine 2018 Updated Project
Description (De Beers 2018) as
referenced under the map "Notes"
which has a slightly different
format than the AEMP annual
reports. Reference: De Beers.
2018. Gahcho Kué Mine 2018
Updated Project Description.
Submitted to the Mackenzie Valley
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Land and Water Board as part of
the 2018 Water Licence
Amendment Application.
Yellowknife, NT, Canada. March
2018.
3

Section 2.3.1
Dyke
Construction

Comment Dykes A and G are
included in the list of construction
initiated or completed in 2019;
however, Table 2.3-1 has
construction dates showing
completion in 2015 (Dyke A) and
2016 (Dyke G). Table 2.3-1 has a
completion date of March 2021 for
Dyke F, but the comment states
construction complete and
instrumentation will be installed as
needed. Further information in
later sections of the report (e.g.,
Section 2.4, Section 5.2.3.2.8)
implies Dyke F construction was
completed in May 2016.
Submission of an As-Built is only
indicated for Dyke A, with dykes F
and G indicated as 90 days after
construction complete.
Recommendation Please confirm
which construction dates and
completeness for dykes A, F and G.

July 3: First sentence in Section
2.3.1 appears to be correct: Dyke
A1, D, F, G have been initiated;
Dyke A has been completed.
However, for clarify, this sentence
can be deleted, and only Table 2.31 will be referenced for
construction activities. To clarify
the construction status in Table
2.3-1: Dyke A: the construction
was complete in 2015; and the Asbuilt report was submitted in
August 2015; Dyke F: it was not
fully completed: the earthwork
was complete, but the monitoring
instrumentation has yet been
installed. Dyke G: The dyke
construction has not started. Only
a cofferdam was complete in 2016.

Board staff
recommend the Board
require De Beers to
revise the first
sentence in section
2.3.1 to clarify the
construction dates and
completeness for
dykes A, F, and G in
the next iteration of
the 2019 AEMP Annual
Report.

4

Section 3.4.2.2
Total
Precipitation

Comment Text on p.3-10 states
July 3: Table 3.4-2 is correct - the
the largest daily total precipitation largest daily total precipitation was
was 25.1 mm on August 16, but
32.12 mm on August 8.
Table 3.4-2 has a peak value of
32.12 on August 8.
Recommendation Please confirm
which peak precipitation value is
correct.

Adequate response.
Board staff
recommend the Board
direct De Beers to
correct the text on
page 3-10 to be
consistent with Table
3.4-2’s peak
precipitation value in
the next iteration of
2019 AEMP Annual
Report.

5

Section 4
Comment On Map 4.1-1, the
Hydrology, Map meteorological Hill Station is
4.1-1
shown, but the Lake Station is not
included. Is that an error?
Recommendation Please confirm
if the Lake Station is missing from
Map 4.1-1.

July 3: The Hill Station is the
meteorological station where the
primary data are derived from. The
Lake Station in Area 8 only
provides data for lake evaporation.
In future AEMP Annual reports,
the coordinates for the Lake
Station will be added to Map 4.1-1.

Adequate response.
Board staff note De
Beers commitment to
provide coordinates
for the Lake Station in
future AEMP Annual
Reports.

6

Section 5.4.1.1
End-of-Pipe -

July 3: The minimum reported
value for field measured specific

Adequate response.
Board staff

Comment The minimum value of
98 µS/cm for field specific
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SNP-02, Tables
5.4-1 and 5.4-2

conductivity seems quite low
compared to the reported results
for specific conductivity in Table
5.4-1 and the reported results for
the conventional parameter suite
in Table 5.4-2. It is unclear why
this minimum value is so low.
Recommendation Please confirm
the minimum reported value for
field specific conductivity reported
in Table 5.4-2 or elaborate on why
the minimum value is so low.

conductivity is actually 640 µS/cm.
The value of 98 µS/cm from
November 3 was invalidated,
which is noted in Appendix 3A,
Table 3A-1 and Table 5.4-1. With
this invalid value removed, the
number of samples used to
calculate the summary statistics
for field-measured specific
conductivity in the water samples
is 13, the median field-measured
specific conductivity is 814 µS/cm,
and the mean is 801 µS/cm, with a
standard deviation of 120 µS/cm.

recommend the Board
require De Beers to
update the text to
reflect the correct
value for field
measured specific
conductivity in section
5.4.1.1.

7

Section 7.3.2.1.3 Comment The table contains
Duplicates, Table references to footnotes (a) and (b),
7.3-2
but corresponding footnotes are
not included. In addition, 'nc', 'QC'
and 'NAD' are listed and defined in
the table footnote, but these do
not appear in the table. Hyphens
are used in the table but their
meaning is not defined.
Recommendation Please verify if
information is missing or incorrect
in Table 7.3-2.

July 3: In Table 7.3-2, footnotes
should read: (a) = duplicate
samples; (b) = split samples, and
please disregard definitions of
"nc", "QC" and "NAD". Hyphens in
table cells indicate no data.

Adequate response.
Board staff
recommend the Board
require De Beers to
update the footnote of
Table 7.3-2 to read
read: (a) = duplicate
samples; (b) = split
samples in the 2019
AEMP Annual Report.

8

Section 7.4.6.3
Taxonomic
Richness, Figure
7.4-13

Comment The note refers to a
dashed line, but there does not
appear to be a dashed line used on
this figure.
Recommendation Please verify if a
dashed line is missing or if the
footnote should be updated for
Figure 7.4-13.

July 3: We confirm that the dashed Noted.
line is present in the figure. Please
note that the dashed line may not
show up on some computer
screens and under certain zoom
settings.

9

Section 7.4.6.6
Multivariate
Analysis &
Section 7.4.6.3
Summary and
Discussion (Core
Lakes and
Reference Lakes)

Comment The conclusion that the
observed changed in
phytoplankton biomass in Area 8
and Lake N11 is not a Minerelated, but rather a regional
effect based on similar changes
observed in in one reference lake
(Lake 3). There is no explanation
why a similar regional effect would
not have occurred in East Lake.
Recommendation Please provide
further explanation why a similar
regional effect would not have
been observed in East Lake.

July 3: Overall, the variation in
water quality and biological
characteristics of the two
reference lakes is expected to be
generally parallel over time and
follow regional trends, but
differences in trends may arise
occasionally due to local factors
that cause divergence from
regional trends. The reference
lakes do not necessarily vary the
exact same way over time because
they are not located close
together, and are subject to
different catchment-specific
factors (e.g., vegetation, bedrock,
topography, hydrology, presence
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Board staff
recommend the Board
require De Beers,
include the
explanation of regional
effects observed in
East Lake in the 2019
AEMP Annual Report
and remind De Beers
to include context in
future AEMP Annual
Reporting.

Page 38 of 40

of eskers, and potentially other
factors). For example, under
baseline conditions, East Lake was
shown to be less productive than
Lake 3 and the core lakes, despite
similar physical characteristics. In
2019, the spatial distribution of
rainfall was observed to be
variable in the area surrounding
the Mine, with the result that
watersheds located south and
west of the Mine, as well as large
watersheds downstream,
exhibited low rainfall and low
annual water yields. In contrast,
hydrometric stations in the KLM
watershed recorded more rain,
resulting in higher water yields,
which may have affected
community composition in 2019 in
nearby East Lake, but not in Lake
3.
10

General
Comment Sample Timing

Comment It is unfortunate that
the "September" sampling was
completed at the end of August
prior to discharge of treated
effluent. In future, it would be
useful to consider sampling during
or shortly after periods of active
discharge.
Recommendation De Beers should
consider timing of sampling and
attempting to coincide with
effluent discharge periods.

July 3: Acknowledged. Efforts are
made each year to match AEMP
sampling with discharge; however,
a number of logistical factors also
influence the timing of sampling
programs. In 2019, the timing of
the September program was
influenced by a site shut-down
planned for September 5.
Experience has shown that
weather often deteriorates later
into September, thereby reducing
sampling success. To reduce the
risk of encountering unsafe
weather conditions and potential
issues with completing the
sampling program, the September
program was pushed into August.

11

Section 13.3
Summary and
Conclusions

Comment Given the diffuser was July 3: Please see response to ENR- Adequate response.
not operating properly because it 54.
was disconnected, is there a plan
to redo the plume delineation
survey now that it is repaired?
Although the conclusions suspects
that the dilution factor would have
been inline with the predicted
dilution factor, this has not been
confirmed as required by the
Water Licence.
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Adequate response.
Board staff
recommend De Beers
continue to strive for
sampling to occur with
discharge whenever
possible in order to
discuss effects from
effluent.
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Recommendation Please
comment on whether a follow up
plume delineation survey is
planned for future AEMP
monitoring.
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Fisheries and Oceans
Canada

Pêches et Océans
Canada

Suite 301, 5204 50th Avenue
Yellowknife, NT
X1A 1E2
Your files

June 18, 2020

Votre référence

MV2005L2-0015
Our file

Notre référence

03-HCAA-CA6-00057
Mackenzie Valley Land and Water Board
Attention: Angela Love
7th Floor, 4922 48th St.
P.O. Box 2130
Yellowknife, NT X1A 2P6
Dear Angela Love,
Subject: De Beers Gahcho Kue – 2019 AEMP Annual Report (MV2005L2-0015)
The Fish and Fish Habitat Protection Program of Fisheries and Oceans Canada (DFOFFHPP) would like to thank the Mackenzie Valley Land and Water Board for the
opportunity to provide comments on De Beers’ (the Proponent) 2019 AEMP Annual
Report.
As outlined in your request, reviewers are invited to submit comments and
recommendations to the MVLWB by June 18, 2020.
DFO-FFHPP has reviewed De Beers’ 2019 AEMP Annual Report in regards to its
mandate, i.e. the management, protection and conservation of fish and their habitats.
DFO-FFHPP has no further comments or recommendations at this time.
If you or any other parties have any questions, please contact Olivia Sroka at 867-4453782, or by email at Olivia.Sroka@dfo-mpo.gc.ca. Please refer to the file number
referenced above when corresponding with the Program.
Yours sincerely,

Dan Coombs
Senior Fisheries Protection Biologist
Fish and Fish Habitat Protection Program
Copy: Olivia Sroka, DFO
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Jesse Sinclair, Senior Aquatic
Biologist, M.Sc., R.P.Bio.
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1.0

Gahcho Kue Mine 2019AEMP
Annual Report

Background

De Beers Canada Inc. (De Beers) submitted the 2019 Aquatic Effects
Monitoring Program (AEMP) Annual Report for the Gahcho Kue Mine to
the Mackenzie Valley Land and Water Board (MVLWB) under Part I of the
Water Licence MV2005L2-0015. The Water Licence (MV2005L2-0015)
was approved on September 24, 2014 by the Minister of Environment and
Natural Resources. The objective of the AEMP is to address the potential
mine-related effects to the receiving aquatic ecosystem. In 2019, field
sampling included measurements of hydrology (water quantity and flow),
water quality, sediment quality, plankton, benthic invertebrates, and fish
habitat and community.
2.0

Summary

Evaluation of water quality conditions in the core AEMP lakes showed
increases in several parameters in Area 8, N11, and Lake 410. While the
concentrations were sufficient to trigger Low Action Levels based on
comparisons to normal ranges and reference lakes, the concentrations were
generally not elevated above AEMP benchmarks (e.g., use-protection based
water quality guidelines), with the exception of aluminum in Lake 410.
However, the concentration was within the normal range for the site.
Similarly, concentrations of constituents in sediments in the AEMP lakes
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were generally within reference conditions or below the interim sediment
quality guidelines except for copper in Lake N11. However, the reported
concentration was below probable effects levels, therefore unlikely to
result in effects on aquatic life, primarily benthic invertebrates.
Some changes in the plankton and benthic invertebrate communities were
observed in the AEMP lakes and downstream streams; however, these
variations could not be attributed to changes in either water quality or
sediment quality in 2019 as the increases observed in these exposure
metrics were likely insufficient (i.e., below environmental benchmarks) to
cause effects. The observed variations in the biological community may be
due to inadequate baseline data (i.e., typically one year).
Changes in the biological community in the raised Lake D2/D3 were
typically greater than the AEMP lakes and the results of the weight of
evidence analysis suggested that changes in the plankton community may
be attributed to toxicological impairment while changes in benthic
invertebrate community may be related to reduced dissolved oxygen
concentrations as a result of physical alteration (i.e., rising water levels
inundating soils and vegetation. 2019 was the first year that the full extent
of flooding occurred, and it is expected that changes in both exposure
metrics (e.g., water and/or sediment quality) and biological responses
would be observed. Future mitigations should be considered if conditions
are degraded beyond what was predicted in the EIS.
Accordingly, no responses associated with Low Action Levels exceedances
with respect to water quality, sediment quality, or the biological
community were recommended. In part this may be due to the ongoing
review of the re-evaluation report and recommendations to incorporate less
sensitive Low Action Levels that allow some change while still providing
an early warning system.
Regarding fish habitat and community, the flow target action level was not
triggered in 2019 as flows remained above 0.4 m 3 /s for the period of Arctic
Grayling migrations. The remaining two Low Action Level criteria for fish
habitat and community, applicable to flow mitigation, were triggered in
2019, as they were in 2017 and 2018. Arctic Grayling adults were not
moving to spawning areas within the normal spring period (as per baseline
information) and Arctic Grayling fry are not present in the system and/or
not distributed similar to baseline. The comments below reflect the need
for a revised Moderate Action Level trigger that is ecologically relevant.
Slimy Sculpin assessments were completed in 2019. Slimy Sculpin YOY
were detected downstream of Area 8. The monitoring framework provided
in the May 2019 ENR memorandum was not entirely followed in the 2019
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AEMP as such comments in the table below reflect the need for further
analysis.
The last fish health program was conducted in 2018 and reported in the
2018 AEMP Annual Report. The next fish health monitoring program is
scheduled for 2021 and will be reported in the 2021 AEMP Annual Report.
Lastly, Northern Pike Hg tissue concentrations are increasing in Lake
D2/D3 as predicted in the EIS. However, further points of clarification are
required as identified in the comments below to understand project related
effects.
The following table contains specific comments on the AEMP Annual
Report. We hope these are useful to you and your team.

Sincerely,

Chris Burns, M.Sc., R.P. Bio
Senior Fisheries Biologist, LGL Limited

Annie Chalifour, Ph.D.
Senior Aquatic Biologist, LGL Limited

Jesse A. Sinclair, M.Sc., R.P.Bio.
Senior Aquatic Biologist, LGL Limited
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Table 1. Review Comments on Gahcho Kue Mine 2019 AEMP Annual Report.
#

Document,
Section, Page

1

3 Supporting
Environmental
Data, 3.4.2.2
Total
Precipitation,
Table 3.4-2, p. 311
5 Water Quality,
5.2.1.2 Sample
Locations and
Frequency, p. 5-3

2

3

4

5 Water Quality,
5.4.2.5.2. Openwater Season, p.
5-94 to 5-99

5 Water Quality,

Text under Review / Comment
Table 3.4-2

Recommendation
Please include historical average
precipitation by month in the table.

This table would benefit from including the historical monthly
average precipitation values, especially considering the emphasis
on dry conditions in the annual report.
According to Section 4.1 (Hydrology - Introduction), water was
transferred from Lake A1 to Area 8 in 2019 to draw Area 1 down
following rain events. This was stated again in Section 5.1 (Water
Quality – Introduction). Our current understanding is that these
water transfers are authorized under the Operational Water
Management Plan; however, it does not appear that water quality
in Lake A1 is characterized other than annual characterization of
the seepage from Dyke A1.
The concentrations of aluminum, copper, and iron in raised Lake
D2/D3 are well over the CWQG-PAL (with concentrations
exceeding by 5.5. times the guideline in the case of iron).

We recommend that De Beers
identify and include any data and
information on water quality
conditions in Lake A1 that has
occurred in the past or in 2019.

Please include clarification on the
magnitude of acceptable changes
with respect to water chemistry in
Lake D2/D3.

Even if, as the conclusions state “Lake D2/D3 water quality was
predicted to show temporal changes as a result of the potential
release of nutrients, metals, and other substances from flooded
sediments and vegetation.”, how much change is acceptable and
are exceedances of the water quality guidelines acceptable? We
acknowledge that the EIS predictions for Lake D2/D3 are
qualitative; however, an understanding of what magnitude of
change is acceptable is needed.
In Table 5.6-1, the Low Action Level for Toxicological Please reconcile the discrepancy
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5.6 Action Level
Evaluation, p.5107 and 5-109

Impairment – Ecological Function is triggered when an average between Table 5.6-1 and Table 5.6value is greater than normal range or EIS prediction AND lake- 2.
wide average value exceeds 75% of AEMP benchmark OR
significant BACI effect detected.
In Table 5.6-2, reporting the Low Action Level Exceedances for
the core lakes, the criteria are stated as Lake-wide Mean/Median
> NR or
> EIS prediction? AND Significant BACI Effect? OR
Lake-wide average concentration exceeds 75% of AEMP
Benchmark.

5

6

6 Sediment
Quality, Table
6.2-1, p. 6-3

Why does Table 5.6-2 do not follow the Action Levels and
Significance Thresholds stated previously as well as in the AEMP
design plan (DeBeers 2016)
Table 6.2-1
Please include a brief discussion of
the extractable hydrocarbon results
This table presents the sediment quality parameters measured at in the main report.

the SNP stations. The table includes extractable petroleum
hydrocarbons, but these results are not presented in the section. It
is recognized that Appendix 6C (Table 6C-2) presents the data
and that these results are all less than detections limits. However,
these results should be included in the main text of the report.
6 Sediment
Exemplary plots include 6D-5, 6D-17, and 6D-21.
Please improve the symbology in
Quality, Appendix
the BACI plots to better show
6D Core Lake
It is difficult to discern between measured and censured (i.e., non- where non-detects were present,
Statistical
detect results) in the BACI plots due to over-plotting – these specifically in cases where the
Analysis.
could be improved by increasing the size and/or shape of the non- Least Squares Mean is equal to onedetect symbology. This is especially important for parameters half the detection limit (e.g., 6D-5,
where a significant BACI effect is determined (e.g., mercury; 6D- 6D-17, and 6D-21).
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7

6 Sediment
Quality, Table
6.4-6, p. 6-32

8

6 Sediment
Quality, 6.4.6
Before-After
Control-Impact
Analysis Area 8
and Lake N11.

9

7 Plankton,
7.2.3.4 Molar
Ratios, p. 7-10
And
7.4.4.1 Core
Lakes, p. 7-38

17) driven largely by censured data in the before treatments.
Table 6.4-6 presents the results of the BACI analysis. The table
states that silver increased in the core lake relative to the
reference lake. However, in Figure 6D-21, the results show that
concentrations in the core lake decreased from baseline (and in
the reference lakes), largely driven by inadequate detection limits
in the baseline years. It is recognized that in Section 6.4.6.1.2, it
is stated that a slight increasing trend in solver (since 2015) was
observed.
With respect to parameters with inadequate baseline
characterization due to detection limits (e.g., antimony, mercury,
and silver) alternative analyses could be conducted to reduce false
positives including focusing on the trend in the parameter
concentration over time (i.e., since 2015) and/or comparing mean
concentrations between the core and reference lakes (CI term).

In the methods, this section states that “The molar ratio of N:P
was calculated to evaluate the level of P-availability to
phytoplankton within each of the lakes” and “In 2019, TN:TP
molar ratios in both Area 8 (median: 106:1) and Lake N11
(median: 134:1) were greater than thresholds described by
Redfield (1958), Smith (1982), Guildford and Hecky (2000),
Wetzel (2001), and Abell et al. (2010) to indicate a potential
nutrient balance, even under oligotrophic (low nutrient)
conditions.”

Please
reconcile
the
results
presented in Table 6.4-6 and Figure
6D-21 with respect to the direction
of change in silver concentrations.

Please
consider
alternative
statistical
analyses
for
both
evaluation
and
action
level
assessments of sediment parameters
with
inadequate
baseline
characterization. These alternative
analyses could include trends over
time (since 2015) and comparisons
of means between reference and
core lakes (CI term).
We recommend that the AEMP
provides data, plots, and trends over
time of the N:P ratios for all the
monitoring locations, and that these
ratios be used in a BACI analysis.

It would be useful to see how the N:P ratio is changing over time
in the core lakes, reference lakes, streams in the KLM watersheds,
and raised lake D2/D3 to better understand the change in
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10 7 Plankton,
7.2.3.9.3
Multivariate
Analysis, p. 7-17
And
7.4.6.6
Multivariate
Analysis, p. 7-55

phytoplankton abundance and composition over time.
This section states that “Phytoplankton and zooplankton
community structure were summarized using the non-parametric
ordination method of non-metric multidimensional scaling
(nMDS; Clarke 1993).” Then later, “(…) metric multidimensional
scaling (mMDS) or nMDS ordination plots were significant.”. When is a
non-metric or metric multidimensional scaling performed and why use
two different methods instead of keeping only one for the whole dataset
and hence avoid confusion?

We recommend standardizing the
ordination method used for data
analysis or provide a clear rationale
on why both methods are used for
different datasets.

In the presentation of the results, a non-metric MDS is performed
for the phytoplankton data from the Core Lakes, but a metric
MDS for Raised Lake D2/D3.
Similarly, for the phytoplankton data in the Core Lakes, a Nonmetric MDS is performed (Figure 7E-11, Appendix 7E), but a
metric MDS is performed for the zooplankton data (Figure 7E-17,
Appendix 7E).
11 7 Plankton,
7.4.7.6
Multivariate
analysis, p. 7-78
And
Appendix 7E,
Table 7E-2, p. 7E19
12 Appendix 7E,
Figure 7G-1, p.

In Figure 7.4-34, we can clearly see that the mMDS of
zooplankton community composition shows that 2019 was
different from all the previous years (2015-2018). The associated
text however states that “The zooplankton ANOSIM results for Lake
D2/D3 were not significant in 2019 (Appendix 7E, Table 7E-2).”

We
recommend
revising
the
conclusions of this ANOSIM
statistical test and/or provide an
explanation on why a R-stat value
for the zooplankton biomass is
considered non-significant.

The R-stat values of this ANOSIM were 1.0 for the comparison of
zooplankton biomass in lake D2/D3 with the baseline. An R value of 1
usually indicates a clear separation between groups. How can the p-value
of this analysis be non-significant?
The figures in a same panel often have very different Y-axis scale We recommend harmonizing the
(i.e. 2.4 to 3.6 for chlorophyll a comparison between Lake N11, figures for better comparison and
East Lake but 0 to 5000 for the chlorophyll a comparison between being
explicit
about
any
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7G-1

13 Appendix 7E,
Figure 7G-1, p.
7G-1

14 8 Benthic
Invertebrates,
8.2.3.3 Benthic
Invertebrate
Community
Variables, p. 8-5

Lake N11, Lake 3). This is repeated multiple times throughout the
following figures. Are the data log 10 transformed prior to plotting
for some of the comparisons?
In the same figures, there are sometimes “x” symbols in the plot
(indicating, we are presuming, the presence of outliers) but their
position in the plot seems random and is not explained in the
legend.

“Total invertebrate biomass (grams wet weight by major
taxonomic group) was reported for each lake and stream
(Appendix 8A, Tables 8A-3 and 8A-4). Biomass was not included
in the statistical analysis, because total biomass was related to
total density (Pearson correlation coefficient [r] = 0.413;
Appendix 8A, Figure 8A-1).”

The removal of benthic invertebrate endpoints from the analysis
was not discussed in the AEMP design plan. The analyses for all
endpoints should be presented and if, in the opinion of the study
team, specific endpoint s should be removed, this should be
discussed during the subsequent design plan.
15 8 Benthic
“Habitat variables were not included as covariates in the
Invertebrates,
statistical analysis in 2019; however, a revised statistical method
8.2.3.5.1 Core and was proposed in the Aquatic Effects Re-evaluation Report (De
Reference lakes,
Beers 2019r) and the updated AEMP Design Plan (Version 6, De
p. 8-8.
Beers 2019s) to allow for inclusion of habitat variables as
covariates in the BACI model. This revised method is currently
under review and has not yet been approved by the MVLWB.”

transformations of the data that are
applied.
We recommend being explicit with
annotations on the plots and clarify
the meaning of the “x” in the
identified plots. If these are
outliers, please include the methods
for identifying outliers.
We recommend that the results for
all endpoints be included in the
analysis, including the case for
removing endpoints from the
analysis, if warranted. It is
insufficient to remove biomass
based on a somewhat weak
correlation.

Please include a discussion of
whether there were any historical or
recent mine-related discharges that
may have influenced the higher
fines (i.e., silt and clay) in the
substrates of N11 and Area 8. This
discussion should include whether
any spatial gradient in fines (i.e.,
We agree that this would be a useful approach for evaluation of from the discharge/diffuser) is
the benthic invertebrate data as it appears that physical variables present.
(e.g., TOC, % fines) are influencing the community endpoints to
some degree (e.g., Figures 8A-3 and 8A-4). It would be useful to
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understand if there were any historical or recent mine-related
discharges that may have influenced the higher fines (i.e., silt and
clay) in the substrates of N11 and Area 8.

16 8 Benthic
Invertebrates,
Figure 8.-13, p 831.

17 8 Benthic
Invertebrates,
8.4.1.4.1, p 8-40.

Figure 8.4-13 Nematode Density

Please
provide,
if
available,
information
on
grain
size
It would be interesting to see the sediment grain size distribution distribution from the 2011 benthic
of Area 8 from the 2011 sampling event. Nematode density in the invertebrate sampling event for
2011 baseline was lowest relative to all sampled years (2011; Area 8.
2015-2019). Nematode density was highest in 2015 and has
declined since that year. It appears that % silt has declined
slightly since 2015, but % fines have not. It is noted that %TOC
is presented, but no information on grain size distribution is
presented. Given that TOC has remained unchanged since 2011 it
may be that % silt is similarly unchanged and that the variations
in nematode density over time are reflective of natural variability.
“Analysis of the 2019 benthos data in Area 8 provided limited Please revise the conclusion to state
evidence of effects on the benthic invertebrate community. Three that
given
the
current
variables (richness, diversity, and Corynocera density) had mean understanding, the results observed
values below the lower bound of the normal range, whereas none are not attributable to the mine
of the variables were above the upper bound of the normal range.
under either the toxicological
Richness and diversity also had significant decreasing BACI impairment or nutrient enrichment
effects relative to each reference lake. Community structure, hypotheses rather than state that
based on relative density of major taxa, was relatively unchanged there is no effect.
in 2019 compared to the baseline year; however, review of
presence/absence data for individual taxa indicated that a number
of taxa that were previously found at low densities in Area 8 were
absent in 2019.”
The results of the benthic invertebrate analysis do not support the
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conclusions drawn. Specifically, the introductory sentence to the
passage above states that there is limited evidence of effects;
however: 1) mean richness and diversity have been below the
normal range since 2016 and 2018, respectively in Area 8; 2)
richness has declined year-over-year (i.e., a negative trend) since
2016; currently richness in Area 8 is roughly half of the lower end
of the normal range; and, 3) a number of taxa that were previously
observed, albeit at low densities, are now absent. Perhaps this will
be better understood once the habitat variables are incorporated
into the analysis.

18 9 Fish Habitat and
Community,
9.5.2 Flow
Mitigation Action
Levels

No Arctic Grayling migrated through the fish fence to spawn in
2019. In addition, no YOY Arctic Grayling were documented in
2019, suggesting that spawning did not occur or was not
successful in 2019. However, one Arctic Grayling was
documented between Area 8 and Lake 410 in the summer of 2019.
The AEMP states “The Moderate Action Level for fish habitat and
community as per the approved 2017 AEMP Fish Habitat and
Community Response Plan (De Beers 2018c) defined as Arctic
Grayling are absent during the subsequent monitoring year, was
not triggered in 2019, as a single adult Arctic Grayling was
caught in Stream L1a, during backpack electrofishing efforts on
July 31, 2019.”

When the MVLWB has completed
their review of the Gahcho Kue
Mine
2019
Aquatic
Effects
Monitoring Program Response Plan
– Fish Habitat and Community (De
Beers 2020), we recommend that
these Moderate Action Level and
High Action Level triggers be
revised for 2020, if the MVLWB is
in
agreement
with
ENR’s
recommendation.

The Gahcho Kue Mine 2019 Aquatic Effects Monitoring Program
Response Plan – Fish Habitat and Community (De Beers 2020)
proposed to retain the existing Moderate Action Level trigger
with no additional revisions for 2020. ENR commented that:
1) From a biological perspective, the presence of one adult
fish is still of high concern from a population perspective
given the documented loss from baseline conditions, and
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2) The Moderate Action Level triggers should be biologically
meaningful; therefore, the Moderate Action Level trigger
should be refined for 2020.

19 9 Fish Habitat and
Community,
9.5.2 Flow
Mitigation Action
Levels

A similar comment (ENR Comment #63) regarding High Action
Level triggers was raised by ENR during review of the AEMP
Design Plan and Aquatic Effects Re-evaluation Report Version 6
(Letter to Mackenzie Valley Land and Water Board, February 6,
2020). In that review, ENR recommended that the High Action
Levels should be reviewed to be biologically/ecologically
meaningful for Arctic Grayling recovery as recruitment of 1 YOY
Arctic Grayling is still a population level concern that should
trigger a response. No YOY Arctic Grayling was detected in
2019. While Comment #63 was specific to High Action Level
triggers, the same principles apply in that triggers should be
reviewed/refined to be biologically/ecologically meaningful for
Arctic Grayling recovery.
“The notification of the Low Action Level exceedance was
submitted to the MVLWB on December 1, 2019 (De Beers 2019t),
and a 2019 AEMP Response Plan was submitted on February 4,
2020 (De Beers 2020d).”
One purpose of the Low Action Level triggers is to provide early
warning signals of an ecological concern and that action
measures/mitigations be initiated to reverse those identified
ecological concerns. The flow target action level was not
triggered in 2019 as flows remained above 0.4 m3/s for the period
of Arctic Grayling migrations. The remaining two Low Action
Level criteria for fish habitat and community, applicable to flow
mitigation, were triggered in 2019, as they were in 2017 and
2018. During ENR’s review of the AEMP Design Plan and
Aquatic Effects Re-evaluation Report Version 6 (Letter to
Mackenzie Valley Land and Water Board, February 6, 2020),

When the MVLWB has completed
their review of the 2019 AEMP
Response Plan (De Beers 2020), we
recommend
that
mitigation
contingencies,
planning,
and
supporting
studies
should
be
planned for and initiated for Arctic
Grayling recolonization in 2020, if
the MVLWB is in agreement with
ENR’s recommendation.
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ENR recommended (Comment #65) that that mitigation
contingencies, planning, and supporting studies should be planned
for and initiated for Arctic Grayling recolonization in 2020 given
the time it may take to conduct these
investigations and
consultation.

20 11 Fish Tissue
Chemistry,
11.2.3 Data
Analysis and
Interpretation

21 11 Fish Tissue
Chemistry,
11.5 Comparison
to Environmental
Impact Statement
Predictions

“Total length was used instead of fork length to facilitate We
recommend
that
further
comparisons to a national dataset based on total length (Depew et information be provided to clarify if
al. 2013).”
the tissue collection methods used
in this project, i.e., dermal plugs,
It would be useful to comment on whether the tissue collection are directly comparable to the data
methods used in this project, i.e., dermal plugs, are directly in the national dataset.
comparable to the data in the national dataset which uses data
from a variety of collection methods and detection limits.
“While mercury concentrations in Northern Pike have increased We
recommend
that
further
as predicted in Lake D2/D3 following the completion of Dyke F information be provided in the
in 2016, concentrations remain comparable to fish sampled from AEMP to recognize the limitations
other Canadian lakes; therefore, it is unlikely that mercury of the national Hg dataset given
concentrations in Northern Pike from Lake D2/D3 are impairing
strong geographic differences in Hg
the health of the fish or wildlife that may eat these fish.”
availability.
It is important to recognize in the AEMP that there are strong
geographic differences in Hg availability and species with a
limited distribution will only provide representative information
for a small region and possibly confound interpretation (Depew et
al. 2013). While Northern Pike were sampled throughout Canada
for analysis purposes in Depew et al. 2013, there was a
considerable sampling from Ontario and Quebec which may not
be representative of samples in NWT. Furthermore, the AEMP
should comment upon if there are more localized datasets for the
Canadian North that are more applicable to the study area.
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22 11 Fish Tissue
Chemistry,
11.2.3 Data
Analysis and
Interpretation

23 11 Fish Tissue
Chemistry,
11.3 Results and
Discussion

24 11 Fish Tissue
Chemistry,
11.6 Summary
and Conclusions

“The ANCOVA was conducted by first fitting separate regression We recommend that Hg tissue data
models for each year using a general linear model that included an from control sites be incorporated
interaction term between the year and covariate”
into the analysis following a BACI
approach.
Can Hg tissue data from control sites in the study area be
incorporated in this analysis following a BACI approach? This
would lead to a greater understanding of project-related effects
vs. natural variability over time.
“However, due to the relatively small sizes (i.e., length, weight) We recommend that future Hg
of the fish collected in 2019, it was necessary to base this tissue sampling in Lake D2/D3
comparison on predicted mercury concentrations extrapolated should attempt to target a larger
beyond the range of concentrations measured in 2019.”
range of Northern Pike fork lengths
so
that
predicted
mercury
Future Hg tissue sampling in Lake D2/D3 should attempt to target concentrations do not have to be
a larger range of Northern Pike fork lengths so that predicted extrapolated
mercury concentrations do not have to be extrapolated.
“Mercury concentrations in Northern Pike increased in Lake We recommend that De Beers
D2/D3 after the lake was raised in 2016, as predicted during the provide
additional
detail
or
EIR process. Although mercury concentrations have increased, discussion on possible impacts of
concentrations in Northern Pike from Lake D2/D3 remain increasing mercury concentrations
comparable to fish sampled from other Canadian lakes, remaining on lower trophic species.
3% lower than the national median as reported by Depew et al.
(2013). It is unlikely that the mercury concentrations measured in
Northern Pike from Lake D2/D3 are impairing the health of the
fish or wildlife that may eat these fish.”
According to the AEMP Design Plan V5, Northern Pike is the
only targeted species in Lakes D2/D3 to assess fish tissue
chemistry. Although the 2019 results are in accordance with the
predictions in the EIR process, given the increase in mercury
concentrations in Northern Pike, there is uncertainty as to the
trophic transfer of mercury up the food chain in Lake D2/D3. We
note this includes the risk to the biological community,
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particularly for lower trophic fish species that Northern Pike prey
upon (e.g., Slimy Sculpin, Stickleback).
25 13 Special
Studies, 13.2.2
Dilution Factor,
Table 13.2-1, p.
13-13

26 13 Special
Studies, 13.2.2
Dilution Factor,
Table 13.2-1, p.
13-13

27 13 Special
Studies, 13.3,
Summary and
Conclusions, p.
13-13/13-14.

Table 13.2-1

Please reconcile the column header
with the calculated dilution factor
and update the table.

The text in Table 13.2-1 states that the dilution factor of 14 was
calculated using average concentrations at diffuser stations, which
is assumed to be the 60 mg TDS/L. However, it appears that the
maximum TDS at any of the diffuser stations (i.e., 67 mg TDS/L)
was used in the calculation.
Table 13.2-1
Please provide the actual discharge
rate around the sampling period for
the plume study (i.e., September
The dilution factor of 14 was calculated using TDS in samples 20 th to September 22 nd ) and please
collected on September 21, 2019 from the diffuser stations (i.e., speak to whether the calculated
SNP-01A, SNP-01B, SNP-01C). The discharge rate associated dilution factor (i.e., of 14) is at the
with this date is not provided. Rather the minimum, maximum, low-end or high-end of the expected
and average discharge rates for the September 1 st to 25 th time distribution of dilution factors
frame. Therefore, the actual dilution applicable to the discharge during the discharge period.
period is unknown given the current presentation of the data.
“With the repair of the diffuser and its return to operating as Please include any rationale for why
designed, dispersion of the discharge from the WMP to Lake N11 the plume delineation study was not
would have been expected to result in a dilution factor within the repeated in October to validate the
predicted range during the second half of discharge (i.e., from dilution model.
October 17 to December 1).
We recommend that the plume
No rationale is presented for why the plume delineation study was delineation study is repeated in
not repeated in October (i.e., once the diffuser was fixed) to 2020 to validate the dilution model.
ensure that the expected dilution factors (i.e., modeled between 37
and 90).
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28 16 Summary and
Conclusions

“The water level in Lake D2/D3 continued to rise in 2019,
reaching full supply level in June 2019, when overflow to Lake
N14 began. Now at its full capacity, the surface area of Lake
D2/D3 is 103 ha, meaning approximately 53 ha of tundra will
have been inundated (or 51% of the lake surface area being
represented by flooded tundra). The ongoing flooding of the
riparian habitat and tundra vegetation has resulted in the
continued escalation in nutrient and metals concentrations in the
newly established lake (and reduced dissolved oxygen [DO] levels
over winter), particularly in the shallow regions of the lakes (i.e.,
primarily represented by Basin D2).”

We recommend that potential
impacts to the fish community and
fish survival (lethal and sublethal
effects) from reduced dissolved
oxygen levels over winter due lake
level rise be discussed in the AEMP
Annual Report as well as whether
this result was predicted in the EIS.

There was no specific discussion on potential impacts to the fish
community and fish survival (lethal and sublethal effects) from
reduced dissolved oxygen levels over winter due to lake level
rise. Nor was there a discussion that this result was predicted
within the EIS. Further discussion is warranted on this topic in the
AEMP Annual Report.
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June 18, 2020
Jacqueline Ho
Regulatory Specialist
Mackenzie Valley Land and Water Board
7th Floor – 4910 50th Avenue
P.O. Box 2130
Yellowknife, NT
X1A 2P6
Dear Ms. Ho,
Re:

DeBeers - Gahcho Kue
Water Licence – MV2005L2-0015
2019 Annual AEMP Report
Request for Comment

The Department of Environment and Natural Resources (ENR), Government of the
Northwest Territories has reviewed the report 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 1: General
Comment(s):
ENR retained LGL Limited to conduct a review of De Beers Canada Inc. (De Beers)
Gahcho Kue 2019 AEMP Annual Report. ENR has extracted and summarized the
comments and recommendations from the memorandum and provided them below.
ENR has also included the memorandum which provides additional background for
the Board’s information.
Recommendation(s):
1) ENR recommends the Board refer to the attached memorandum for additional
background and context supporting ENR’s comments and recommendations.
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Topic 2: Diffuser Repairs
Comment(s):
Section 2.3.2 states that during the annual underwater inspection, which occurred
on September 25, the diffuser was observed to have been disconnected from the
pipeline. It is not known how long the diffuser was disconnected. As a result,
operational discharge was suspended until repairs were completed.
Recommendation(s):
1) ENR recommends that underwater inspections be conducted within the first
week of discharge to ensure the diffuser remains connected during discharge.
Topic 3: SNP-01 a-c Missing Samples
Section 3.4.1.4.2 states that water quality was monitored at the edge of the mixing
zone in Lake N11 on the following dates: September 15, 21, 29, November 15, 24,
30, 2019. Given that sampling at these stations is required weekly during discharge,
and that discharge occurred from September 1-25 and October 17-December 1,
there appear to be missing sample dates (September 1, 8, October 17, 24, 31, Nov. 1,
7).
ENR acknowledges that De Beers stated unsafe ice conditions as the reason for not
collecting samples during October and early November; however, this does not
explain the missing September samples (1, 8).
Recommendation(s):
1) ENR recommends that De Beers clarify why two weekly water quality samples
were not collected during discharge in September.
Topic 4: Total Precipitation - Table 3.4-2
Comment(s):
This table would benefit from including the historical monthly average precipitation
values, especially considering the emphasis on dry conditions in the Annual Report.
Recommendation(s):
1) ENR recommends that the historical average precipitation by month be added to
Table 3.4-2.
2

Topic 5: Air Quality Dustfall Results
Comment(s):
Section 3.4.2.5.2 states that dust deposition was low for all 2019 sampling periods
and also unrealistically low compared to previous years.
Recommendation(s):
1) ENR recommends that De Beers provide possible rationale for why the dustfall
measurements were unrealistically low and if any changes are planned for the
next monitoring year to ensure accurate results are obtained.
Topic 6: Water Level Data
Comment(s):
Section 4.2.1.3 states that operational difficulties at the SNP stations during 2019
meant that water level data were not available for the full year. As per Table 7.5-1 of
the AEMP Design Plan Version 5, water level monitoring timing is continuous during
ice-cover and open- water for Lake N11, SNP 01 and Area 8, SNP 03, and continuous
during open water for the majority of other lakes. It isn’t clear which operational
difficulties prevented data collection. It is also isn’t clear what, if any, mitigations
have been put in place to prevent loss of data in the future.
Recommendation(s):
1) ENR recommends that De Beers provide additional detail regarding the
operational difficulties resulting in data not being available for the full year.
2) ENR recommends that De Beers provide additional detail on any mitigation
measures that were put in place to prevent this data loss from occurring again in
the future.
Topic 7: Hydrology – Lake 3 Discharge in June and July
Comment(s):
Section 4.4.3.1.2 states in comparison to previous years, mean daily runoff in 2019
was “similar in June and lower in June”. Based on Figure 4.4-5 this sentence should
indicate that compared to previous years, discharge was lower in June and similar in
July.
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Recommendation(s):
1) ENR recommends the sentence in 4.4.3.1.2 be corrected.
Topic 8: Lake D2/D3 Spill Elevation
Comment(s):
Section 4.4.3.2.1 states that the actual spill elevation was less than estimated which
was derived from the light detection and ranging digital surface model. De Beers
notes that the discrepancy was likely due to the water flowing beneath the ground
surface and through small coordinated channels that were too small to be captured
in the digital surface model. The significance of the spill elevation being less than
what was expected isn’t clear.
Recommendation(s):
1) ENR recommends De Beers clarify the implications of a lower than expected spill
elevation from Lake D2/D3.
Topic 9: Water Quality – Sample Locations and Frequency
Comment(s):
According to Section 4.1, water was transferred from Lake A1 to Area 8 in 2019 to
draw Area 1 down following rain events. ENR understands that this water transfer
is authorized under the Operational Water Management Plan; however, it doesn’t
appear that water quality in Lake A1 is characterized other than annual
characterization of the seepage from Dyke A1 (SNP 17).
Recommendation(s):
1) ENR recommends that De Beers identify and include any data and information
on water quality conditions in Lake A1 that has occurred in the past or in 2019.
Topic 10: Table 4.5-1
Comment(s):
Table 7.5-1 in the AEMP Design Plan V5 states that the water level of Lake N17 will
be monitored continuously during open water during operations; however, Lake
N17 is not included in Table 4.5-1 of the AEMP Annual Report.
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Recommendation(s):
1) ENR recommends that Lake N17 be added to Table 4.5-1 of the AEMP Annual
Report.
Topic 11: EIS Hydrology Predictions
Comment(s):
Key Question 1 of the hydrology component asks if changes in water flow and water
level are comparable to changes predicted in the EIS. ENR notes that there is
minimal reference to the EIS predictions in Section 4.4.3.2, and there is no mention
of EIS predictions in Table 4.5-1.
Recommendation(s):
1) ENR recommends that future reports include a discussion of the accuracy of the
EIS predictions, and that a summary of these predictions be included in Table
4.5-1.
Topic 12: L6 July Sampling
Comment(s):
Section 5.2.1.1 states that for the four seasonal sampling events, water samples
collected using a Kemmerer sampler were poured directly into individual laboratory
supplied sample bottles at each sampling station instead of being sub-sampled from
a 4-L sampling container. As per the AEMP Design Plan V5, sub-sampling from a 4-L
sampling container reduces the chances of contamination in the field. It isn’t clear
why this procedure was not followed, and ENR notes that this variance from the
AEMP Design Plan V5 should be taken into account during review and
interpretation of results.
Recommendation(s):
1) ENR recommends that De Beers follow the sampling procedures outlined in the
AEMP Design Plan V5 and take any variances from those procedures into account
during data review and interpretation.
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Topic 13: Water Quality – Open-water Season
Comment(s):
The concentrations of aluminum, copper, and iron in raised Lake D2/D3 are well
over the CWQG-PAL (with concentrations exceeding by 5.5. times the guideline in
the case of iron).
Even with the conclusion that “Lake D2/D3 water quality was predicted to show
temporal changes as a result of the potential release of nutrients, metals, and other
substances from flooded sediments and vegetation”, it isn’t clear how much change
is acceptable and if exceedances of water quality guidelines are acceptable. ENR
acknowledges that the EIS predictions for Lake D2/D3 are qualitative; however, an
understanding of magnitude of acceptable changes is needed.
Recommendation(s):
1) ENR recommends that De Beers provide clarification on the magnitude of
acceptable changes with respect to water chemistry in Lake D2/D3. This
discussion should also be included in future reports.
Topic 14: Water Quality – Action Level Evaluation
Comment(s):
In Table 5.6-1, the Low Action Level for Toxicological Impairment – Ecological
Function is triggered when an average value is greater than normal range or EIS
prediction, and lake-wide average value exceeds 75% of AEMP benchmark, or
significant BACI effect detected.
In Table 5.6-2, reporting the Low Action Level Exceedances for the core lakes, the
criteria are stated as Lake-wide Mean/Median > NR or > EIS prediction? AND
Significant BACI Effect? OR Lake-wide average concentration exceeds 75% of AEMP
Benchmark.
ENR notes it isn’t clear why Table 5.6-2 does not follow the Action Levels and
Significance Thresholds stated previously as well as in the AEMP Design Plan V5
(DeBeers 2016).
Recommendation(s):
1) ENR recommends that De Beers reconcile the discrepancy between Tables 5.6-1
and 5.6-2.
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2) ENR recommends that Annual Reporting be consistent with Action Levels and
Significance Thresholds with the AEMP Design Plan V5.
Topic 15: AEMP Water Quality Sampling Frequency
Comment(s):
As per Table 6.2-2, downstream stream stations (ie. Streams K5, L2, L3, M2 and M4)
are scheduled to be sampled in late August to early September. According to Table
5.2-1 in the 2019 AEMP Annual Report, only streams K5 and L2 were sampled in
2019, and were only sampled in late July.
Recommendation(s):
1) ENR recommends that De Beers provide rationale for only sampling streams K5
and L2 and only during late July instead of in late August to early September as
per the AEMP Design Plan V5.
Topic 16: SNP Water Quality Monitoring During Discharge
Comment(s):
Table 5.2-2 states that SNP stations at the edge of the mixing zone are sampled once
during discharge for conventional parameters, major ions, nutrients, total and
dissolved metals and, extractable petroleum hydrocarbons; however, Water Licence
MV2005L2-0015 outlines that this sampling should occur weekly during discharge.
Recommendation(s):
1) ENR requests that De Beers clarify if sampling occurred at SNP stations located
at the edge of the mixing zone as required by the Water Licence.
Topic 17: Disposal of Dissolved Metal Samples
Comment(s):
Section 5.3 notes that dissolved metal data for April are not included in this report
because of the accidental disposal of sample bottles by the analytical laboratory. De
Beers notes that measures have been taken to prevent this from occurring in future
AEMP years.
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Recommendation(s):
1) ENR recommends that De Beers provide additional detail on the measures that
will be taken to ensure the laboratory does not accidentally dispose of dissolved
metals samples in future AEMP years.
Topic 18: Sediment Quality – Table 6.2-1
Comment(s):
Table 6.2-1 presents the sediment quality parameters measured at SNP stations.
The table includes extractable petroleum hydrocarbons, but these results are not
presented in the section. It is recognized that Appendix 6C (Table 6C-2) presents the
data and that these results are all less than detections limits. However, these results
should be included in the main text of the report.
Recommendation(s):
1) ENR recommends that De Beers include a brief discussion of the extractable
hydrocarbon results in the main report.
Topic 19: Sediment Quality – Mercury
Comment(s):
Section 6.4.6.2.2 states that “Similar to Area 8, it is difficult to clearly state that the
2019 sediment mercury concentrations for Lake N11, and the measured
concentrations over the past four years, are the result of Mine-related activities (e.g.,
operational discharge from the WMP to Lake N11). Rather, the 2019 concentrations
appear to be within the range of natural variability within the lake, which have been
better characterized with lower detection limits that have only recently become
available with improved analytical sensitivity.”
It is apparent in Figure 6.4-11 that the number of sediment samples with sediment
mercury concentrations above the previous detection limit has increased since the
baseline assessment. The increasing trend seen in the Lake N11 samples is not
visible in the data from the reference lakes. It appears that the sediment mercury
concentrations have increased in the core lakes since mine activities began.
Recommendation(s):
1) ENR recommends that De Beers address how the mine activities may be
increasing mercury concentrations in the core lakes and provide
recommendations for mitigating increases in mercury concentrations.
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Topic 20: Sediment Quality - Appendix 6D Core Lake Statistical Analysis
Comment(s):
It is difficult to discern between measured and censured (i.e., non-detect results) in
the BACI plots due to over-plotting. ENR notes this could be improved by increasing
the size and/or shape of the non-detect symbols. This is especially important for
parameters where a significant BACI effect is determined (e.g., mercury (6D-17))
and is largely driven by censured data in the before treatments.
Recommendation(s):
1) ENR recommends that De Beers improve the symbols in the BACI plots to better
show where non-detects were present, specifically in cases where the Least
Squares Mean is equal to one-half the detection limit (e.g., 6D-5, 6D-17, and 6D21).
Topic 21: Sediment Quality – Table 6.4-6
Comment(s):
Table 6.4-6 presents the results of the BACI analysis. The table states that silver
increased in the core lakes relative to the reference lakes. However, in Figure 6D-21,
the results show that concentrations in the core lakes decreased from baseline (and
in the reference lakes), largely driven by inadequate detection limits in the baseline
years. It is recognized that Section 6.4.6.1.2 states that a slight increasing trend in
silver (since 2015) was observed.
Recommendation(s):
1) ENR recommends that De Beers reconcile the results presented in Table 6.4-6
and Figure 6D-21 with respect to the direction of change in silver concentrations.
Topic 22: Sediment Quality – Before-After-Control-Impact Analysis Area 8 and
Lake N11
Comment(s):
With respect to parameters with inadequate baseline characterization due to
detection limits (e.g., antimony, mercury, and silver), alternative analyses could be
conducted to reduce false positives including focusing on the trend in the parameter
concentration over time (i.e., since 2015) and/or comparing mean concentrations
between the core and reference lakes (CI term).
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Recommendation(s):
1) ENR recommends that De Beers consider alternative statistical analyses for both
evaluation and action level assessments of sediment parameters with inadequate
baseline characterization. These alternative analyses could include trends over
time (since 2015) and comparisons of means between reference and core lakes
(CI term).
Topic 23: Plankton – Table 7.3-2
Comment(s):
Table 7.3-2 identifies footnotes a and b but corresponding explanations aren’t
written below the table.
Recommendation(s):
1) ENR recommends that the footnotes a and b be included with Table 7.3-2.
Topic 24: Plankton – Euphotic Zone
Comment(s):
Section 7.2.2.2 explains that for the purposes of depth-integrated sample collection,
the depth of the euphotic zone was estimated as two times the Secchi depth.
According to Table 7.4-1, it appears this method was applied to Lake D2/D3 as all
the euphotic zone depths are two times the corresponding Secchi Depth; however,
the footnote to Table 7.4-1 explains that the euphotic zone depth is based on light
measurements made with the light meter which is in accordance with Section
9.4.2.2 of the AEMP Design V5.
Recommendation(s):
1) ENR recommends that De Beers clarify the discrepancy in field measurement
method that was used to determine the euphotic zone depth.
Topic 25: Plankton – Normal Range in Figures
Comment(s):
Figure 7.4-5 outlines the comparison of chlorophyll a in Area 8 and Lake N11 to
their respective Normal Ranges in 2014 to 2019. ENR notes the legend associated
with the plots includes the Normal Range but the plots presented do not appear to
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display upper and lower bounds of the Normal Range. This also applies to Figures
7.4-12, 7.4-35 and 7.4-36.
Recommendation(s):
1) ENR recommends that De Beers include the upper and lower bounds of the
normal ranges in Figures 7.4-5, 7.4-12, 7.4-35 and 7.4-36.
Topic 26: Plankton – Table 7.2-8
Comment(s):
In Table 7.2-8, the comparison between Lake N11 and Lake 3 incorrectly lists the
associated lakes to be Area 8 and Lake 3, instead of Lake N11 and Lake 3.
Recommendation(s):
1) ENR recommends that the error noted in Table 7.2-8 be corrected.
Topic 27: Plankton – Nutrient Molar Ratios
Comment(s):
Section 7.2.3.4 states that “The molar ratio of N:P was calculated to evaluate the
level of P-availability to phytoplankton within each of the lakes” and “In 2019,
TN:TP molar ratios in both Area 8 (median: 106:1) and Lake N11 (median: 134:1)
were greater than thresholds described by Redfield (1958), Smith (1982), Guildford
and Hecky (2000), Wetzel (2001), and Abell et al. (2010) to indicate a potential
nutrient balance, even under oligotrophic (low nutrient) conditions.”
ENR notes it would be useful to understand how the N:P ratio is changing over time
in the core lakes, reference lakes, streams in the KLM watersheds, and raised Lake
D2/D3 to better understand the change in phytoplankton abundance and
composition over time.
Recommendation(s):
1) ENR recommends that the AEMP Annual Report include data, plots, and trends
over time of the N:P ratios for all the monitoring locations, and that these ratios
be used in a BACI analysis.
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Topic 28: Plankton – Multivariate Analysis
Comment(s):
Section 7.2.3.9.3 states “Phytoplankton and zooplankton community structure were
summarized using the non-parametric ordination method of non-metric
multidimensional scaling (nMDS; Clarke 1993).” However, later in this section it
states “(…) metric multidimensional scaling (mMDS) or nMDS ordination plots were
significant.” It therefore isn’t clear when a non-metric or metric multidimensional
scaling is performed and why two different methods were used instead of keeping
only one for the whole dataset to avoid confusion.
ENR also notes the results (Section 7.4.6.6) explain that a non-metric MDS is
performed for phytoplankton data from the Core Lakes, but a metric MDS is
performed for Lake D2/D3. Similarly, for the phytoplankton data in the Core Lakes,
a Non-metric MDS is performed (Figure 7E-11, Appendix 7E), but a metric MDS is
performed for the zooplankton data (Figure 7E-17, Appendix 7E).
Recommendation(s):
1) ENR recommends that De Beers provide clear rationale regarding why both
methods are used for different datasets, or standardize the ordination method
used for the data analysis.
Topic 29: Plankton – Multivariate Analysis
Comment(s):
Figure 7.4-34 clearly displays that the mMDS of zooplankton community
composition in 2019 was different from all the previous years (2015-2018). The
associated text however, states that “The zooplankton ANOSIM results for Lake
D2/D3 were not significant in 2019 (Appendix 7E, Table 7E-2).”
ENR notes the R-stat values of this ANOSIM were 1.0 for the comparison of
zooplankton biomass in Lake D2/D3 with the baseline. An R value of 1 usually
indicates a clear separation between groups and therefore it isn’t clear how can the
p-value of this analysis would not be significant.
Recommendation(s):
1) ENR recommends that De Beers provide an explanation as to why the R-stat
value for zooplankton biomass is considered not significant, or revise the
conclusions associated with this ANOSIM statistical test.
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Topic 30: Plankton – Figure Presentation
Comment(s):
In Appendix 7E, Figure 7G-1, the plots in the same panel have very different Y-axis
scales (i.e. 2.4 to 3.6 for chlorophyll a comparison between Lake N11 and East Lake
but 0 to 5,000 for chlorophyll a comparison between Lake N11 and Lake 3). This is
repeated multiple times throughout several figures. ENR notes it isn’t clear if the
data are log10 transformed prior to plotting for some of the comparisons.
Recommendation(s):
1) ENR recommends that De Beers harmonize the Y-axis in the figures for better
comparison.
2) ENR recommends that De Beers clarify any transformations of the data that were
applied.
Topic 31: Plankton – Outlier Presentation
Comment(s):
The figures in Appendix 7E sometimes include an “x” symbol which is not explained
in the legends. ENR assumes this displays the presence of outliers but their position
in the plot appears to be random and therefore their representation remains not
clear.
Recommendation(s):
1) ENR recommends that De Beers clarify the meaning of “x” in the plots.
2) Should “x” be representative of outliers, ENR recommends that De Beers include
the methods for identifying these outliers.
Topic 32: Benthic Invertebrates – Table 8.2-3
Comment(s):
In Table 8.2-3, the comparison between Lake N11 and Lake 3 incorrectly lists the
associated lakes to be Area 8 and Lake 3, instead of Lake N11 and Lake 3.
Recommendation(s):
1) ENR recommends that the error noted in Table 8.2-3 be corrected.
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Topic 33: Benthic Invertebrates – Table 8.4-6
Comment(s):
Table 8.4-6 incorrectly lists Nematoda Density Significance of BA x Cl interaction
Term as decreasing instead of “yes” or “no”.
Recommendation(s):
1) ENR recommends that the error noted in Table 8.4-6 be corrected.
Topic 34: Benthic Invertebrates – Community Variables
Comment(s):
Section 8.2.3.3 states “Total invertebrate biomass (grams wet weight by major
taxonomic group) was reported for each lake and stream (Appendix 8A, Tables 8A-3
and 8A-4). Biomass wasn’t included in the statistical analysis because total biomass
was related to total density (Pearson correlation coefficient [r] = 0.413; Appendix
8A, Figure 8A-1).”
However, the removal of benthic invertebrate endpoints from the analysis isn’t
discussed in the AEMP Design Plan V5. ENR notes that the observation of relatively
weak correlation is insufficient rationale to remove biomass from the analyses and
that the analyses for all endpoints should be presented in the AEMP Annual Report.
If, in De Beers’ opinion, specific endpoints should be removed, this could be
discussed during the subsequent revision to the design plan.
Recommendation(s):
1) ENR recommends that the results for all endpoints be included in the analyses,
including the case for removing endpoints from the analyses, if warranted.
Topic 35: Benthic Invertebrates – Core and Reference Lakes
Comment(s):
Section 8.2.3.5.1 states “Habitat variables were not included as covariates in the
statistical analysis in 2019; however, a revised statistical method was proposed in
the Aquatic Effects Re-evaluation Report (De Beers 2019r) and the updated AEMP
Design Plan (Version 6, De Beers 2019s) to allow for inclusion of habitat variables as
covariates in the BACI model. This revised method is currently under review and
has not yet been approved by the MVLWB.”
ENR agrees that this would be a useful approach for evaluation of the benthic
invertebrate data as it appears that physical variables (e.g., TOC, % fines) are
influencing the community endpoints to some degree (e.g., Figures 8A-3 and 8A-4).
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It would also be useful to understand if there were any historical or recent minerelated discharges that may have influenced the higher percentage of fines (i.e., silt
and clay) in the substrates of N11 and Area 8.
Recommendation(s):
1) ENR recommends that De Beers include a discussion of whether there were any
historical or recent mine-related discharges that may have influenced the higher
percentage of fines (i.e., silt and clay) in the substrates of N11 and Area 8. This
discussion should include whether any spatial gradient in fines (i.e., from the
discharge/diffuser) is present.
Topic 36: Benthic Invertebrates – Nematode Density
Comment(s):
Figure 8.4-13 presents nematode density in Core and Reference Lakes from 2011 to
2019. ENR notes it would be interesting to see the sediment grain size distribution
of Area 8 from the 2011 sampling event. Nematode density in the 2011 baseline was
lowest relative to all sampled years (2011; 2015-2019). As well, nematode density
was highest in 2015 and has declined since that year. It appears that the percentage
of silt has declined slightly since 2015, but percentage of fines has not. It is noted
that the percentage of total organic carbon (TOC) is presented, but no information
on grain size distribution is presented. Given that TOC has remained unchanged
since 2011 it may be that the percentage of silt is similarly unchanged and that the
variations in nematode density over time are reflective of natural variability.
Recommendation(s):
1) ENR recommends that De Beers provide, if available, information on grain size
distribution from the 2011 benthic invertebrate sampling event for Area 8.
Topic 37: Benthic Invertebrates – Area 8 Conclusions
Comment(s):
Section 8.4.1.4.1 states “Analysis of the 2019 benthos data in Area 8 provided
limited evidence of effects on the benthic invertebrate community. Three variables
(richness, diversity, and Corynocera density) had mean values below the lower
bound of the normal range, whereas none of the variables were above the upper
bound of the normal range. Richness and diversity also had significant decreasing
BACI effects relative to each reference lake. Community structure, based on relative
density of major taxa, was relatively unchanged in 2019 compared to the baseline
year; however, review of presence/absence data for individual taxa indicated that a
number of taxa that were previously found at low densities in Area 8 were absent in
2019.”
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The results of the benthic invertebrate analysis do not support the conclusions
drawn. Specifically, the introductory sentence noted above states that there is
limited evidence of effects; however:
1) mean richness and diversity have been below the normal range since 2016
and 2018, respectively in Area 8;
2) richness has declined year-over-year (i.e., a negative trend) since 2016
(currently richness in Area 8 is roughly half of the lower end of the normal
range); and,
3) a number of taxa that were previously observed, albeit at low densities, are
now absent.
ENR notes that perhaps this will be better understood once the habitat variables are
incorporated into the analysis as was discussed in a previous comment.
Recommendation(s):
1) ENR recommends that De Beers revise the conclusions made in Section 8.4.1.4.1
to indicate that given the current understanding, the results observed are not
attributable to the mine under the toxicological impairment, nor the nutrient
enrichment hypotheses, rather than state that there is no effect.
Topic 38: Fish Habitat and Community – Flow Mitigation Action Levels
Comment(s):
The 2019 AEMP Annual Report documents that no Arctic Grayling migrated through
the fish fence to spawn in 2019. In addition, no young-of-year (YOY) Arctic Grayling
were documented in 2019, suggesting that spawning did not occur or was not
successful. However, one Arctic Grayling was documented between Area 8 and Lake
410 in the summer of 2019.
Section 9.5.2 states “The Moderate Action Level for fish habitat and community as
per the approved 2017 AEMP Fish Habitat and Community Response Plan (De Beers
2018c) defined as Arctic Grayling are absent during the subsequent monitoring year,
was not triggered in 2019, as a single adult Arctic Grayling was caught in Stream
L1a, during backpack electrofishing efforts on July 31, 2019.”
The Gahcho Kue Mine 2019 Aquatic Effects Monitoring Program Response Plan –
Fish Habitat and Community (De Beers 2020) proposed to retain the existing
Moderate Action Level trigger with no additional revisions for 2020. In review of
this response plan, ENR (Comment #3) noted that:
1) From a biological perspective, the presence of one adult fish is still of high
concern from a population perspective given the documented loss from
baseline conditions; and,
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2) The Moderate Action Level triggers should be biologically meaningful;
therefore, the Moderate Action Level trigger should be refined for 2020.
A similar comment (Comment #63) was made regarding the High Action Level
triggers by ENR during review of the AEMP Design Plan Version 6 and the Aquatic
Effects Re-evaluation Report. In that review, ENR recommended that the High
Action Levels should be reviewed to be biologically/ecologically meaningful for
Arctic Grayling recovery as recruitment of 1 YOY Arctic Grayling is still a population
level concern that should trigger a response. No YOY Arctic Grayling were detected
in 2019. While Comment #63 was specific to High Action Level triggers, the same
principles apply in that triggers should be reviewed/refined to be
biologically/ecologically meaningful for Arctic Grayling recovery.
Recommendation(s):
1) ENR reiterates previous recommendations since the results of the 2019 AEMP
Annual Report support the revision of the moderate and high action level
triggers.
Topic 39: Fish Habitat and Community – Flow Mitigation Action Levels
Comment(s):
Section 9.5.2 states “The notification of the Low Action Level exceedance was
submitted to the MVLWB on December 1, 2019 (De Beers 2019t), and a 2019 AEMP
Response Plan was submitted on February 4, 2020 (De Beers 2020d).”
ENR notes one purpose of the Low Action Level triggers is to provide early warning
signals of an ecological concern, and that mitigations be initiated to reverse those
identified ecological concerns. In 2019, the flow target action level was not
triggered since flows remained above 0.4 m3/s for the period of Arctic Grayling
migrations. The remaining two Low Action Level criteria for fish habitat and
community, applicable to flow mitigation, were triggered in 2019, as they were in
2017 and 2018. During ENR’s review of the AEMP Design Plan Version 6 and the
Aquatic Effects Re-evaluation Report, ENR recommended (Comment #65) that in
2020 mitigation contingencies, planning, and supporting studies should be planned
and initiated for Arctic Grayling recolonization, given the time it may take to
conduct these investigations and consultation.
Recommendation(s):
1) ENR reiterates the previous recommendation since the results of the 2019 AEMP
Annual Report support the initiation of Artic Grayling mitigation actions in 2020.
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Topic 40: Fish Tissue Chemistry – Analysis and Interpretation
Comment(s):
Section 11.2.3 states “Total length was used instead of fork length to facilitate
comparisons to a national dataset based on total length (Depew et al. 2013).”
ENR notes that in addition to length measurements, it would be useful for De Beers
to comment on whether the tissue collection methods used in this project, i.e.,
dermal plugs, are directly comparable to the data in the national dataset which uses
data from a variety of collection methods and detection limits.
Recommendation(s):
1) ENR recommends that further information be provided to clarify if the tissue
collection methods used in this project, i.e., dermal plugs, are directly
comparable to the data in the national dataset.
Topic 41: Fish Tissue Chemistry – Environmental Impact Statement
Comment(s):
Section 11.5 states “While mercury concentrations in Northern Pike have increased
as predicted in Lake D2/D3 following the completion of Dyke F in 2016,
concentrations remain comparable to fish sampled from other Canadian lakes;
therefore, it is unlikely that mercury concentrations in Northern Pike from Lake
D2/D3 are impairing the health of the fish or wildlife that may eat these fish.”
ENR notes it is important to recognize in that there are strong geographic
differences in mercury availability, and species with a limited distribution will only
provide representative information for a small region, and possibly confound the
interpretation (Depew et al. 2013). While Northern Pike were sampled throughout
Canada for analysis purposes in Depew et al. 2013, there was considerable sampling
from Ontario and Quebec which may not be representative of samples in NWT.
Furthermore, the AEMP Annual Report should comment on if there are more
localized datasets for northern Canada that are more applicable to the study area.
Recommendation(s):
1) ENR recommends that further information be provided in the AEMP to recognize
the limitations of the national mercury dataset given the strong geographic
differences in mercury availability.
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Topic 42: Fish Tissue Chemistry – Data Analysis
Comment(s):
Section 11.2.3 states “The ANCOVA was conducted by first fitting separate
regression models for each year using a general linear model that included an
interaction term between the year and covariate”. ENR notes the incorporation of
mercury tissue data from control sites in the study area in this analysis following a
BACI approach would lead to a greater understanding of project-related effects vs.
natural variability over time.
Recommendation(s):
1) ENR recommends that mercury tissue data from control sites be incorporated
into the analysis following a BACI approach.
Topic 43: Fish Tissue Chemistry – Results and Discussion
Comment(s):
Section 11.3 states “However, due to the relatively small sizes (i.e., length, weight) of
the fish collected in 2019, it was necessary to base this comparison on predicted
mercury concentrations extrapolated beyond the range of concentrations measured
in 2019.”
ENR notes the AEMP Design V5 does not specify the capture method and therefore
future mercury tissue sampling in Lake D2/D3 should attempt to target a larger
range of Northern Pike fork lengths so that predicted mercury concentrations do not
have to be extrapolated.
Recommendation(s):
1) ENR recommends that future mercury tissue sampling in Lake D2/D3 should
attempt to target a larger range of Northern Pike fork lengths so that predicted
mercury concentrations do not have to be extrapolated.
Topic 44: Fish Tissue Chemistry – Conclusions
Comment(s):
Section 11.6 states “Mercury concentrations in Northern Pike increased in Lake
D2/D3 after the lake was raised in 2016, as predicted during the EIR process.
Although mercury concentrations have increased, concentrations in Northern Pike
from Lake D2/D3 remain comparable to fish sampled from other Canadian lakes,
remaining 3% lower than the national median as reported by Depew et al. (2013). It
is unlikely that the mercury concentrations measured in Northern Pike from Lake
D2/D3 are impairing the health of the fish or wildlife that may eat these fish.”
According to the AEMP Design Plan V5, Northern Pike is the only targeted species in
Lakes D2/D3 to assess fish tissue chemistry. Although the 2019 results are in
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accordance with the predictions in the EIR process, given the increase in mercury
concentrations in Northern Pike, there is uncertainty as to the trophic transfer of
mercury up the food chain in Lake D2/D3. ENR notes this includes the risk to the
biological community, particularly for lower trophic fish species that Northern Pike
prey upon (e.g., Slimy Sculpin, Stickleback).
Recommendation(s):
1) ENR recommends De Beers provide additional detail or discussion on possible
impacts of increasing mercury concentrations on lower trophic species.
Topic 45: Weight of Evidence - Chlorophyll a Concentrations
Comment(s):
Section 14.3.2.1.2 under Plankton Community states that there was an increase in
chlorophyll a concentration; however, under Benthic Invertebrate Community it
states there was no observed increase in chlorophyll a concentration.
Recommendation(s):
1) ENR recommends that De Beers clarify this discrepancy among chlorophyll a
statements and amend the response rating if required.
Topic 46: Figure 13.2-1 x axis
Comment(s):
Figure 13.2-1 does not have a labelled x axis.
Recommendation(s):
1) ENR recommends that De Beers add a label to the x axis to Figure 13.2-1.
Topic 47: Special Studies – Dilution Factor Table
Comment(s):
Table 13.2-1 states that the dilution factor of 14 was calculated using average
concentrations at diffuser stations, which is assumed to be the 60 mg TDS/L.
However, it appears that the maximum TDS at any of the diffuser stations (i.e., 67
mg TDS/L) was used in the calculation.
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Recommendation(s):
1) ENR recommends that De Beers reconcile the column header with the calculated
dilution factor and update the table.
Topic 48: Special Studies – Dilution Factor
Comment(s):
The dilution factor of 14 was calculated using TDS in samples collected on
September 21, 2019 from the diffuser stations (i.e., SNP-01A, SNP-01B, SNP-01C).
The discharge rate associated with this date is not provided. Rather the minimum,
maximum, and average discharge rates for the September 1st to 25th time frame.
Therefore, the actual dilution applicable to the discharge period is unknown given
the current presentation of the data.
Recommendation(s):
1) ENR recommends that De Beers provide the actual discharge rate around the
sampling period for the plume study (i.e., September 20th to September 22nd)
and speak to whether the calculated dilution factor (i.e., of 14) is at the low-end
or high-end of the expected distribution of dilution factors during the discharge
period.
Topic 49: Special Studies – Summary and Conclusions
Comments:
Section 13.3 states “With the repair of the diffuser and its return to operating as
designed, dispersion of the discharge from the WMP to Lake N11 would have been
expected to result in a dilution factor within the predicted range during the second
half of discharge (i.e., from October 17 to December 1).”
No rationale is presented for why the plume delineation study was not repeated in
October (i.e., once the diffuser was fixed) to ensure that this resulted in the expected
dilution factors (i.e., modeled between 37 and 90).
Recommendation(s):
1) ENR recommends that De Beers include any rationale for why the plume
delineation study was not repeated in October to validate the dilution model.
2) ENR recommends that the plume delineation study be repeated in 2020 to
validate the dilution model.
21

Topic 50: Summary and Conclusions
Comment(s):
Section 16 states “The water level in Lake D2/D3 continued to rise in 2019, reaching
full supply level in June 2019, when overflow to Lake N14 began. Now at its full
capacity, the surface area of Lake D2/D3 is 103 ha, meaning approximately 53 ha of
tundra will have been inundated (or 51% of the lake surface area being represented
by flooded tundra). The ongoing flooding of the riparian habitat and tundra
vegetation has resulted in the continued escalation in nutrient and metals
concentrations in the newly established lake (and reduced dissolved oxygen [DO]
levels over winter), particularly in the shallow regions of the lakes (i.e., primarily
represented by Basin D2).”
There was no specific discussion on potential impacts to the fish community and
fish survival (lethal and sublethal effects) from reduced dissolved oxygen levels over
winter due to lake level rise. Nor was there a discussion that this result was
predicted within the EIS. Further discussion is warranted on this topic in the AEMP
Annual Report.
Recommendation(s):
1) ENR recommends that potential impacts to the fish community and fish survival
(lethal and sublethal effects) from reduced dissolved oxygen levels over winter
due lake level rise be discussed in the AEMP Annual Report as well as whether
this result was predicted in the EIS.
Comments and recommendations were provided by ENR technical experts in the
Water Management and Monitoring Division and the North Slave Region and were
coordinated and collated by the Environmental Assessment and Monitoring Section
(EAM), Environmental Stewardship and Climate Change Division.
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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,

Patrick Clancy
Environmental Regulatory Analyst
Environmental Assessment and Monitoring Section
Environmental Stewardship and Climate Change Division
Department of Environment and Natural Resources
Government of the Northwest Territories
Att: LGL Limited June 17, 2020 – Memo – De Beers Gahcho Kue - 2019 AEMP Annual
Report Comments Ver. 3 - FINAL
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