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September 24, 2020
November 12, 2020
Subject:
AEMP Response Plan – Toxicological Impairment and Nutrient Enrichment
1. Purpose
The purpose of this Report is to present to the Mackenzie Valley Land and Water Board (MVLWB/the
Board) an Aquatic Effects Monitoring Program (AEMP) Response Plan for Toxicological Impairment and
Nutrient Enrichment submitted by De Beers Canada Inc. (De Beers) for the Gahcho Kue Mine to fulfill Part
I, Condition 7 of Water Licence MV2005L2-0015 (Licence).
2. Background
•
•
•
•
•
•
•
•
•

December 3, 2015 – Board approves Version 5 of AEMP Design Plan;
December 13, 2019 – Version 6 of AEMP Design Plan received;
April 29, 2020 – AEMP Notification received – Low Action Levels triggered;
September 1, 2020 – AEMP Response Plan for Toxicological Impairment and Nutrient Enrichment
received and distributed for review;
September 23, 2020 – Reviewer comments and recommendations due and received;
September 30, 2020 –Responses due and received;
October 29, 2020 – AEMP Response Plan presented to the Board for decision;
November 17-19, 2020 – AEMP Workshop; and
September 30, 2028 – Licence expiry.

3. Discussion
History of AEMP Submissions
The Board approved Version 5 of the AEMP Design Plan for the Gahcho Kue Mine on December 3, 2015
(attached). On December 13, 2019, De Beers submitted Version 6 of the AEMP Design Plan in accordance
with the MVLWB/GNWT Guidelines for Aquatic Effects Monitoring Program, which is currently under
review. An AEMP Workshop has been scheduled for November 17-19, 2020 to discuss the outstanding
concerns on the AEMP Design Plan.
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On April 29, 2020, De Beers submitted an AEMP Notification (attached) indicating the Low Action Levels
as shown in Table 1 were triggered. Board staff note that two of the action level triggers in Lake N11 and
Lake 410 for the toxicological impairment have been addressed in a separate AEMP Response Plan and
therefore those exceedances are not discussed in this Staff report.
Table 1: Action Level Exceedances in the Core Lakes in 2019
Area 8

Toxicological Impairment

Water Quality
Benthic Invertebrates

Nutrient Enrichment

Plankton

Lake N11
Water Quality
Normal Range
Drinking Water*
Sediment Quality
Benthic Invertebrates
Water Quality
Plankton

Lake 410
Water Quality*

None

* Action Level exceedances are addressed in a separate AEMP Response Plan.

Description of AEMP Response Plan – Toxicological Impairment and Nutrient Enrichment
On September 1, 2020, De Beers submitted an AEMP Response Plan (attached) to address the low action
level exceedances for Toxicological Impairment and Nutrient Enrichment in the core lakes (Table 1). Table
2 shows the low action level triggered for toxicological impairment, while Table 3 shows the triggers for
nutrient enrichment. Manganese in open water of Lake N11 and lead in Lake 410 under ice have been
addressed in a sperate AEMP Response Plan and is not discussed in this staff report (Table 2).
Table 2: Low action levels triggered for toxicological impairment
Component
Under Ice

Area 8
Total dissolved solids
(TDS) and chloride

Open Water

Barium, manganese,
potassium, uranium

Sediment
Benthic
Invertebrates

N/A
Richness, diversity, and
Corynocera density

Lake N11
Ammonia, TDS, chloride, nitrate, nickel,
potassium, strontium, and sulphate
Barium, chloride, manganese*, and
potassium

Lake 410
Lead*
Chloride, nickel,
and strontium

Copper

N/A

Total density and Nemotoda density

N/A

* Action Level exceedances are addressed in a separate AEMP Response Plan.

Table 3: Low action levels triggered for nutrient enrichment
Component
Under Ice
Phytoplankton

Area 8
N/A
Biomass and community composition, and
zooplankton biomass

Lake N11
Ammonia and nitrate
Biomass

Engagement
An Engagement Record was not included in the Response Plan; engagement is typically not required for
low action level exceedances.
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Authorization Requirements
AEMP Response Plans require Board approval as per Part I, condition 7 of Licence MV2005L2-0015:
If any Action Level as defined in the approved AEMP Design Plan is exceeded, the Licensee
shall:
(a) Notify the Board within thirty (30) days of when the exceedance is detected; and
(b) Within ninety (90) days of when the exceedance is detected, submit an AEMP
Response Plan that satisfies the requirements of Schedule 6, item 4 to the Board for
approval.
4. Comments
Not applicable.
5. Public Review
By September 23, 2020, comments and recommendations on the AEMP Response Plan were received
from Environment and Climate Change Canada (ECCC) (no comments at this time), GNWT-ENR, and Board
staff. De Beers responded by September 30, 2020. The Review Summary and Attachments (attached)
presents the concerns identified through this review.
Main Issues Raised during the Review
The following summarizes the main issues raised during the review:
1. Chloride concentration in Area 8;
2. Lead concentration in open water and under ice;
3. Revision to the AEMP Response Plan; and
4. AEMP Workshop Topics.
1. Chloride concentration in Area 8:
During the review, GNWT-ENR recommended that De Beers include a visual comparison of measured
water quality to the water quality projections for Lake N11 and Area 8 in order to better understand the
observed trends compared to the predictions (ENR-4). In addition, GNWT-ENR recommended any
parameters exceeding Environmental Impact Statement (EIS) predictions should be investigated (ENR-5).
In response, De Beers noted that “An exceedance of EIS predictions did not trigger a Low Action Level
under the currently approved AEMP Design Plan Version 5 (De Beers 2016)”. De Beers also noted in its
response that chloride had a significant before-after control-impact (BACI) effects and exceeding the
normal range, its concentration also exceeded the revised 2018 updated EIS prediction. Board staff
verified that Table 2.1-2 of the AEMP Response Plan in fact shows that chloride under ice and in open
water of Area 8 exceeded normal range and the 2018 EIS prediction. However, De Beers did not describe
this chloride exceedance of EIS prediction in the AEMP Response Plan. As per the approved AEMP Design
Plan Version 5, if a parameter exceeded both normal range and EIS prediction, both exceedances should
be reported, supported by a visual trend, and responded to. Therefore, the visual temporal trend of
chloride should be included in the AEMP Response Plan as it has exceeded the predictions.
Board staff recommend the Board direct De Beers to revise the AEMP Response Plan to include the
description of chloride exceeding prediction in addition to the normal range exceedance, and include
the visual temporal trend of chloride in order to see the trends of water quality conditions relative to
predictions.
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2. Lead concentration in open water and under ice:
During the review, GNWT-ENR and Board staff commented on the description of lead concentration in
the AEMP Response Plan. De Beers had described the dissolved lead concentration under ice in Lake 410
and compared it to federal environmental quality guidelines. GNWT-ENR pointed out in De Beers’ 2019
AEMP Annual Report reported that under ice samples were discarded prior to analysis, and asked if De
Beers meant to described dissolved lead concentration in open water instead of under ice in Lake 410
(ENR-7). In response, De Beers confirmed that under ice samples were not analyzed and it did intend to
describe dissolved lead concentration in open water, and not under ice. De Beers clarified that the
dissolved lead under ice was not analyzed and therefore cannot be compared to the dissolved lead federal
environmental quality guidelines. However, De Beers could use the total lead concentration as a
comparison instead. Board staff made similar comments on De Beers’ description of dissolved lead
(MVLWB-1-5). In response, De Beers provided clarifications and references to figures from the 2019 AEMP
Annual Report to support its discussion. These figure refences could be included in a revised AEMP
Response Plan for clarity.
Board staff recommend the Board direct De Beers to revise the AEMP Response Plan to correct the
description of dissolved lead concentrations in open water and under ice, provide the proper
comparison to the appropriate environmental guidelines, and include the figure references to the 2019
AEMP Annual Report.

3. Revision to the AEMP Response Plan:
Table 4 shows the list of items that the Board could direct De Beers to revise to the AEMP Response Plan
according to its response to review comments.
Board staff recommend the Board include this table in its decision letter and direct De Beers to revise
the AEMP Response Plan according to this Table.
Table 4: List of Revision to the AEMP Response Plan
ID
a)

b)

c)

d)

Revisions to AEMP Response Plan
Include responses to ENR-3 to support De Beers’ discussion on hydrological changes and
the dry climate conditions since 2016, and reference the Aquatic Effects Re-evaluation
Report conclusions.
Clarify that available dissolved oxygen baseline data that will be used in the evaluation
for benthic invertebrates in Area 8, and the additional sampling effects for dissolved
oxygen as described in MVLWB-10 and ENR-10. De Beers should include its
commitments regarding further studies on loss of benthic invertebrate richness, and
elaborate on the possible follow-up studies.
Include the reference Table 5B-3 from the 2019 AEMP Annual Report for the total lead
concentration for Lake 410 during ice-cover season in section 2.1.3 pg 2-6 of the AEMP
Response Plan. Remove the reference to Figure 2.1-1 from the statement “There is no
evidence of a trend of elevated lead concentrations into the open-water season or over
multiple years (Figure 2.1-1).", and instead include the Figure 5F-61 of the 2019 AEMP
Annual Report in the discussion of lead concentration in open water in section 2.1.3 of
the AEMP Response Plan.
Include the lake and station for preliminary 2020 ice-cover sampling results for lead.
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4. AEMP Workshop Topics
Board staff will be holding an AEMP Workshop from November 17-19, 2020 to discuss the revised AEMP
Design Plan (Version 6) and Aquatic Effects Re-evaluation Report. Board staff note that review comments
ENR-11, MVLWB-7, 8, 9, and 11 are discussion topics on the agenda. Board staff suggest that these review
comments can be further discussed at the workshop, and approval of action levels should be considered
with the AEMP Design Plan (Version 6).
6. Security
The status of security for this Project will not be affected by the Board’s decisions related to the AEMP
Response Plan.
7. Conclusion
Board staff conclude that further information was provided by De Beers in their responses to reviewer
comments. This Response Plan should be revised and re-submitted to reflect updates as agreed to during
the review.
The Board will need to determine whether the information requested shall be submitted and reviewed
prior to approval, or whether the Licence provides enough flexibility for staff conformity of revisions.
8. Recommendation
Board staff recommend the Board make a motion to approve the Aquatic Effects Monitoring Program
Response Plan for Toxicological Impairment and Nutrient Enrichment as required by Water Licence
MV2005L2-0015 as an interim submission. De Beers Canada Inc. is required to submit a revised
submission in accordance with comments and commitments made during this review by December 14,
2020, for confirmation of conformity from Board staff.
A draft decision letter is attached.
9. Attachments
•
•
•
•
•
•

AEMP Response Plan – Toxicological Impairment and Nutrient Enrichment
Version 5 AEMP Design Plan (approved)
Version 6 of AEMP Design Plan (under review)
AEMP Notification
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:

Gahcho Kue - AEMP Response Plan - Toxicological Impairment & Nutrient Enrichment
(MV2005L2-0015)

File(s):

MV2005L2-0015_

Proponent:

De Beers Canada Inc - Gahcho Kue

Document(s):

AEMP Response Plan (1850 kb)

Item For Review
Distributed On:

Sep 1 at 14:38 Distribution List

Reviewer Comments
Due By:

Sep 23, 2020

Proponent Responses
Oct 9, 2020
Due By:
September 28, 2020 update: The Proponent Response End Date have been changed to October
9, 2020.

De Beers Canada Inc. (De Beers) submitted Version 1 of its Aquatic Effects Monitoring Program
(AEMP) Response Plan on September 1, 2020 for action level triggers of Toxicological
Impairment and Nutrient Enrichment at the Gahcho Kue Mine. This AEMP Response Plan is
required by Licence MV2005L2-0015 Part I, Condition 7.
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
Jen Potten 867-766-7468
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Comment Summary
Environment and Climate Change Canada: Cari-Lyn Epp
ID

Topic

1

ECCC

Reviewer
Comment/Recommendation
Comment No comments at this
time.
Recommendation N/A

Proponent Response

Analysis

Oct 11: Acknowledged.

Noted.

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

ID

Topic

13

General File

Comment (doc) ENR Letter with
Comments and Recommendations
Recommendation

Noted.

14

General File

Comment (doc)
Attachment:&nbsp; LGL Ltd.
Memo - Review of 2019 Aquatic
Effects Monitoring Program
Response Plan for Toxicological
Impairment and Nutrient
Enrichment &ndash; September
18, 2020
Recommendation

noted

1

Topic: General

Comment ENR retained LGL
Oct 11: Acknowledged.
Limited to conduct a review of De
Beers Canada Inc. (De Beers) Low
Action Level Response Plan for
Toxicological Impairment and
Nutrient Enrichment at the
Gahcho Kué Mine. 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: Low
Action Levels

Comment Throughout the plan, De
Beers states that although the Low
Action Levels have been triggered,
concentrations remain below 75%
AEMP benchmarks, and/or effects

Action Levels will be
discussed at the AEMP
Workshop. Version 6
of the AEMP Design
Plan is currently under
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Proponent Response

Oct 11: The changes noted in the
2019 AEMP Annual Report (De
Beers 2020) are consistent with
the Mine-related effects that were
predicted in the EIS. Comparisons

Analysis
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are "below levels that would be of
concern to aquatic life." De Beers
also states in Section 2.1.5 that
while "the results of the water
quality data analysis provide some
indication that the Low Action
Levels triggered represent Minerelated effects in the core lakes,
the magnitude of the observed
effects for most of the parameters
are low and not reflective of the
changes typically associated with
an Action Level exceedance." As a
result, the main response action
proposed by De Beers to address
oversensitivity of the currently
approved Low Action Level is to
"implement the revised Low
Action Level as proposed in the
updated AEMP Design Plan
Version 6" (De Beers, 2019). ENR
notes that AEMP Design Plan
Version 6 has not yet been
approved; therefore, De Beers
should not presuppose the
outcome of that process. The
Action Levels outlined in the AEMP
Design Plan Version 5 therefore
remain applicable. ENR notes that
the Low Action Level represents
the first stage of warning of
potential environmental
deterioration, and meaningful
changes relative to baseline
conditions should require actions
to further investigate, slow down,
or reverse trends observed.
Recommendation 1) ENR
recommends that De Beers
implement additional response
actions as further outlined herein,
and in the attached memorandum,
to slow or reverse the trends
noted in this response plan.
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of measured water quality to EIS
predictions are provided in Section
5.5 of the 2019 AEMP Annual
Report (De Beers 2020). The Low
Action Level exceedances are not
indicative of unexpected effects or
the potential for effects outside of
those predicted by the EIS. The
main proposed response action is
to address the oversensitivity of
the Low Action Levels. The
oversensitivity of the Low Action
Levels has been discussed in past
AEMP Annual Reports, past AEMP
Response Plans, and in the recent
Aquatic Effects Re-evaluation
Report. Revisions to the Low
Action Levels with rationale have
been proposed in the Aquatic
Effects Re-evaluation Report and
the updated AEMP Design Plan
Version 6. Revised Low Action
Levels are a possible response
action (see Table 8.5-1 of De Beers
2016). Presenting revised Low
Action Levels in the AEMP
Response Plan is consistent with
the currently approved AEMP
Design Plan Version 5. The
wording of the proposed revised
Low Action Levels were provided
in the 2015 to 2018 Aquatic Effects
Re-evaluation Report and AEMP
Design Plan Version 6 (De Beers
2019a,b). No further changes to
the proposed revised Low Action
Levels are suggested at this time.
No other response actions are
proposed other than to adopt the
proposed revised Low Action
Levels. Reference: De Beers
Canada. 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. De
Beers. 2019a. 2015 to 2018
Aquatic Effects Re-evaluation
Report. Submitted to the
Mackenzie Valley Land and Water

review. Board staff are
of the opinion the
action level can be
discussed at the AEMP
Workshop and decided
by the Board under
the AEMP Design Plan.
Board staff are of the
opinion that
confirmatory sampling
for low action level
exceedances are
appropriate at this
time.
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Board, December 2019.
Yellowknife, NT, Canada. 532 pp. +
Appendices. De Beers. 2019b.
Gahcho Kué Mine Aquatic Effects
Monitoring Design Plan - Version
6. Submitted to the Mackenzie
Valley Land and Water Board,
December 2019. Yellowknife, NT,
Canada. 208 pp. + Appendices. De
Beers. 2020. Gahcho Kué Mine
2019 Aquatic Effects Monitoring
Program Report. Submitted to the
Mackenzie Valley Land and Water
Board, May 2020. Yellowknife, NT,
Canada. 639 pp. + Appendices.
3

Topic: Likely
Causes and Lines
of Evidence â€“
Climatic
Conditions

Comment To describe higher
concentrations of some
parameters in Lake N11 and Area
8, Section 2.1.3 states that: "These
increasing concentrations may be
related to hydrological changes to
Area 8 through its isolation from
Kennady Lake and its upper
watershed, resulting in a modified
watershed area and reduced flows
(i.e., longer residence time and
greater potential for evaporation),
the downstream flow mitigation
from Lake N11." ENR notes that
Area 8 is also indirectly influenced
by the operational discharges from
the WMP to Lake N11. De Beers
goes on to state that "Further
compounding the hydrological
changes was the consecutive dry
climate conditions since 2016. A
combination of these factors has
likely influenced water quality in
Area 8, and therefore contributed
to the increasing concentrations of
these parameters, especially
during the open-water season."
Recommendation 1) ENR
recommends that De Beers
provide plots of climatic conditions
such as air temperature and
precipitation levels over the
baseline condition and current
operation period (2011-2020) and
clearly describe how this
conclusion is drawn. Comparisons
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Oct 11: The Hydrology component
of the AEMP has documented dry
climate conditions in the study
area in every AEMP Annual Report
since 2016, and in the recent
Aquatic Effects Re-evaluation
Report. A key conclusion of the
Hydrology component of the
Aquatic Effects Re-evaluation
Report was "Observations at the
reference lakes over the period of
2015 to 2018 have been
characterized by drier than normal
hydrological conditions. The
annual water yield observed in
2015 was approximately
equivalent to the simulated
median value from the EIS. The
years 2016, 2017, and 2018 were
all drier than normal and each year
was progressively drier than the
previous year. The dry conditions
observed in the AEMP reference
lakes are consistent with
observations in nearby basins
gauged by the WSC on the
Hanbury River, Waldron River, and
Lockhart River." (Section 5.6 in De
Beers 2019). The conclusions in
relation to Area 8 were "Isolation
of the controlled area reduced the
drainage area and flow magnitude
at the outlet of Kennady Lake
(Area 8). The creation of the
controlled area has resulted in a
closed-circuit area that no longer

Adequate response.
Board staff
recommend De Beers
provide supporting
references in the
AEMP Response Plan
to help reviewer verify
De Beers’ lines of
evidences. Board staff
recommend De Beers
update the AEMP
Response Plan to
reflect the response to
review comment ENR3 by including the
reference and
supporting
information from the
AEMP Re-valuation
Report.
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4

None

between the operational period
and baseline in the 2019 Annual
AEMP Report do not appear
conclusive (i.e., Figure 4.4-1).

contributes to downstream flows
and has also resulted in the
diversion of the D and E
watersheds away from the
controlled area to the Nwatershed. The isolation of the
controlled area has also resulted in
increased flows in the Nwatershed, relative to baseline
conditions, and decreased flows in
the Area 8 watershed." (Section
5.6 in De Beers 2019). It is unclear
how the additional data
compilation and presentation
suggested by the reviewer will add
to or refute the conclusions from
the already detailed data analysis
from the past AEMPs and reevaluation. Reference: De Beers
Canada. 2019. 2015 to 2018
Aquatic Effects Re-evaluation
Report. Submitted to the
Mackenzie Valley Land and Water
Board, December 2019.
Yellowknife, NT, Canada. 532 pp. +
Appendices.

Comment None
Recommendation 2) ENR
recommends that De Beers include
a visual comparison of measured
water quality to the water quality
projections (i.e., in the EIS or
subsequent) for Lake N11 and
Area 8 with the intent of
understanding trends in water
quality conditions relative to
predictions.

Oct 11: The purpose of the AEMP
Response Plan is to describe the
response actions in response to
Action Level exceedances. The
AEMP Response Plan is also
required to describe how the
Action Level exceedance was
determined and likely causes. An
exceedance of EIS predictions did
not trigger a Low Action Level
under the currently approved
AEMP Design Plan Version 5 (De
Beers 2016). Therefore, additional
investigation of the trends in
water quality conditions relative to
predictions beyond that presented
in this AEMP Response Plan is not
warranted at this time. The 2019
AEMP Annual Report compares
measured water quality in Area 8
and Lake N11 to recent water
quality modelling (from the 2018
Water Licence amendment) in
Section 5.5; specifically, these
comparisons are presented in
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Board staff note De
Beers’ response
statement “An
exceedance of EIS
predictions did not
trigger a Low Action
Level under the
currently approved
AEMP Design Plan
Version 5 (De Beers
2016)” does not reflect
the data shown in
Table 2.1-2 of the
AEMP Response Plan.
Table 2.1-2 show that
Chloride under ice and
in open water in Area
8 exceeded normal
range and the 2018 EIS
predictions. The EIS
prediction exceedance
for chloride is not
described in section
2.1.2. on page 2-2.
Board staff
Page 5 of 18

5

None

Comment None
Recommendation 3) ENR
recommends that for substances
that exceed EIS predictions or are
trending towards a deviation from
the EIS predictions, an
investigation of cause is initiated
as part of the response plan.
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Tables 5.5-1 (Area 8) and 5.5-2
(Lake N11) (De Beers 2020).
Reference: De Beers Canada. 2020.
Gahcho Kué Mine 2019 Aquatic
Effects Monitoring Program
Report. Submitted to the
Mackenzie Valley Land and Water
Board, May 2020. Yellowknife, NT,
Canada. 639 pp. + Appendices.

recommend De Beers
revise section 2.1.2 to
describe the EIS
prediction
exceedances, and
include visual
temporal trend for
Chloride as required
under the AEMP
Design Plan Version 5.

Oct 11: The Water Licence defines
the response plan as "a part of the
Response Framework that
describes the specific actions to be
taken by the Licensee in response
to reaching or exceeding an Action
Level". The Water Licence (Part I,
item 7) and the currently approved
AEMP Design Plan Version 5
(Section 12.5 in De Beers 2016)
also states that an AEMP Response
Plan will be generated when an
action level is triggered. Low
Action Levels were exceeded due
to a significant BACI effect and
exceedance of the normal range
(for most water quality parameters
in the core lakes with Low Action
Level triggers), or due to
exceedance of both the normal
range and CWQG-PAL (ice-cover
lead concentration in Lake 410)
(Section 2.1.2 of the AEMP
Response Plan). In addition to
having a significant BACI effect and
exceeding the normal range, lakewide mean/median chloride
concentrations in Area 8 also
exceeded the revised 2018
updated EIS predictions (Table 2.12 of the AEMP Response Plan).
However, lake-wide mean/median
concentrations were well below
the AEMP benchmark (4.3-4.5% of
the benchmark). The likely causes
and lines of evidence for all water
quality parameters with Low
Action Level exceedances were
discussed in Section 2.2.3 of the
AEMP Response Plan, and
ecological implications were

Board staff note that
De Beers’ response
statement “In addition
to having a significant
BACI effect and
exceeding the normal
range, lake-wide
mean/median chloride
concentrations in Area
8 also exceeded the
revised 2018 updated
EIS predictions (Table
2.1-2 of the AEMP
Response Plan)”
should be included in
the AEMP Response
Plan. If a parameter
exceeded both normal
range and EIS
prediction, both
exceedances should be
reported, supported
by a visual trend, and
responded to. Board
staff recommend
update the AEMP
Response Plan to
include the EIS
prediction of Chloride,
its associated
conclusions, and
response actions.
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discussed in Section 2.2.4. The
AEMP Response Plan satisfied the
requirements of Schedule 6, item 4
of the Water Licence. No further
investigation is warranted at this
time. Reference: De Beers Canada.
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.
6

Topic: Likely
Causes and Lines
of Evidence â€“
Lead Guidelines

Comment De Beers is intending to Oct 11: Acknowledged.
compare lead concentrations to
new guidelines issued by
Environment and Climate Change
Canada (ECCC). De Beers states:
"This FEQG incorporates more
recent toxicity data and updated
protocols for deriving water
quality guidelines." ENR is
agreeable with the use of the new
guidelines to demonstrate that
observed concentrations are not
likely to result in toxicological
impairment. This revised
benchmark should be included in
future updates to the AEMP.
Recommendation 1) ENR
recommends that the new
benchmark be incorporated into
the AEMP under an appropriate
process.

Board staff
recommend De Beers
include new guidelines
issued by ECCC for
lead in a revised AEMP
Design Plan.

7

Topic: Likely
Causes and Lines
of Evidence â€“
Lake 410 IceCover Samples

Comment Section 2.1.3 states
that: "Using the average hardness
and DOC concentration in the icecover samples from Lake 410, the
FEQG for dissolved lead is 6.1 µg/L.
Dissolved lead concentrations
during ice-cover conditions in Lake
410 in 2019 are lower than total,
ranging from less than 0.010 to
0.073 µg/L, with an overall average
concentration of 0.038 µg/L (Table
5B-5 in De Beers 2020d). This
average concentration is two
orders of magnitude lower than
the FEQG, indicating that adverse
effects to aquatic life are unlikely."
Appendix 1 of the 2019 AEMP

Board staff
recommend De Beers
update the AEMP
Response Plan to
correct the sentence
“Dissolved lead
concentrations during
ice-cover conditions in
Lake 410 in 2019 are
lower than total,
ranging from less than
0.010 to 0.073 μg/L,
with an overall
average concentration
of 0.038 μg/L (Table
5B-5 in De Beers
2020d).” to reflect that
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Oct 11: Confirmed. The reported
concentrations of dissolved lead in
2019 were from the first openwater sampling period in June
(Table 5B-6 in De Beers 2020), not
for April. Concentrations of
dissolved lead in the 2019 icecover season were not measured
and therefore cannot be compared
to the dissolved lead guideline.
Instead, total lead concentrations
(from the under-ice period) can be
used as a conservative surrogate
for dissolved lead. All total lead
concentrations during ice-cover
season in Lake 410 were less than
the Federal Environmental Quality
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8

Annual Report states that:
"Unfortunately, the dissolved
metal samples collected during the
April program were discarded by
the laboratory prior to analysis"
(De Beers, 2020).
Recommendation 1) ENR
recommends that De Beers
confirm that the concentrations of
dissolved lead in Lake 410
reported in the quoted sentences
were measured in the open-water
season, and not under ice-cover.
Thus, concentrations of dissolved
lead in the 2019 ice-cover
sampling period cannot be
accurately reported and compared
to the guideline.

Guideline (FEQG; ECCC 2020).
Based on the measured
concentrations of hardness and
dissolved organic carbon, the
FEQG ranged from 5.7 to 6.3 µgPb/L, whereas total lead
concentrations in ice-cover in Lake
410 ranged from 0.152 to 4.24 µgPb/L. Reference: De Beers Canada.
2020. Gahcho Kué Mine 2019
Aquatic Effects Monitoring
Program Report. Submitted to the
Mackenzie Valley Land and Water
Board, May 2020. Yellowknife, NT,
Canada. 639 pp. + Appendices.
ECCC (Environment and Climate
Change Canada). 2020. Canadian
Environmental Protection Act,
1999 Federal Environmental
Quality Guidelines, Lead.
Environment and Climate Change
Canada, June 2020. 15 pp.

the concentrations of
dissolved lead in Lake
410 was measured in
open water and not
under ice. De Beers
should also revise the
AEMP Response Plan
to reflect the response
to ENR-7, and include
the comparison
Federal Environmental
Quality Guideline.

Topic: Response Comment One of the response
Action â€“ DO
actions to the lower richness in
Baseline Profiles benthic invertebrates in Area 8
suggested in section 2.3.5 is: "3) b.
comparison of baseline profiles to
the profiles collected during AEMP
monitoring to evaluate whether
there has been a decline in DO
concentration in Area 8 compared
to Kennady Lake as a whole;" ENR
notes that it isn't clear from this
sentence, whether the author is
referring to pre-development
baseline data of dissolved oxygen
in Kennady Lake. Earlier in this
section, it is stated that: "A
notable consideration is that only
one DO profile was available in
Area 8 during the ice-cover surveys
in 2011 and 2012; hence, these
profiles likely do not adequately
characterize the range of natural
variation in under-ice DO
throughout the lake."
Recommendation 1) ENR
recommends that De Beers
confirm whether DO profile data in
Area 8 or pre-development
Kennady Lake are available for

Oct 11: The available predevelopment dissolved oxygen
profile data for Kennady Lake will
be considered in the analysis
described in Section 2.3.5. Profile
data are available for Area 8 in
2012, Areas 3-8 in 2011, Basins K1K5 in 2004, and Basins K1 and K5 in
2011 and 2002. As water depth
can affect dissolved oxygen
concentrations, only profiles
collected from the AEMP target
depth range of 4 to 8 m will be
included in the analysis.

Board staff
recommend De Beers
revise the AEMP
Response Plan to
include the available
dissolved oxygen
baseline data that will
be used in the
evaluation for benthic
invertebrates in Area
8.

MV2005L2-0015 – De Beers Gahcho Kue
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2011 and 2012, and to explicitly
describe which baseline data are
to be included in this evaluation.
9

Topic: Response
Action â€“
Higher
Resolution
Bottom
Dissolved
Oxygen (DO)
Data

Comment ENR notes that if the
richness in benthic invertebrates in
Area 8 is found to trigger the Low
Action Level in 2020, this will
represent a third year of lower
observations compared to the
normal range and the reference
lakes, and could trigger a
Moderate Action Level. It is
suggested in Section 2.3.5, as a
response action, that De Beers
"Collect higher resolution bottom
DO data, to the extent possible, to
evaluate whether near-bottom DO
concentrations are different
between the core lakes and
reference lakes." ENR notes that
the response action is not
adequately described in order to
evaluate its appropriateness. For
example, the frequency and spatial
extent of this monitoring is not
described.
Recommendation 1) ENR
recommends additional
measurements of dissolved oxygen
profiles, especially in ice-cover
conditions, at a greater temporal
and spatial extent, in order to
confirm or reject the hypothesis of
anoxic conditions in the lake. This
would involve measurements of
dissolved oxygen more than once
over the ice-cover period and at
more than one location in Area 8.

10

Topic: Response Comment Similar to the causes
Action â€“ Area hypothesized for water quality
8 Hydrology
changes, modifications in
hydrology of Area 8 could lead to
decreased dissolved oxygen
concentrations, with more
stagnant (i.e., longer residence
time) water under ice-covered
conditions. Before these
conditions induce permanent
changes in benthic invertebrates'
communities, investigations of
causes should be undertaken.
MV2005L2-0015 – De Beers Gahcho Kue

Oct 11: De Beers already collects See ENR-10.
vertical profiles of dissolved
oxygen concentrations at multiple
locations in Area 8 during late
winter, which is when dissolved
oxygen concentrations near lake
bottom during ice-cover conditions
are expected to be the lowest.
Additional sampling effort has
been considered (see response to
GNWT-10 and MVLWB-10).

Oct 11: As suggested by the
reviewer, and noted in the 2019
AEMP Annual Report (Section
8.4.1.4.1), a possible hypothesis is
that changes in the hydrology of
Area 8 may contribute to some
degree to lower dissolved oxygen
concentrations during ice-cover
conditions, which affected benthic
invertebrate community richness
and diversity. Continued
monitoring of dissolved oxygen
concentrations, with particular

Board staff
recommend the
additional
measurement of
dissolved oxygen
frequency and spatial
extent be included in
the next version of
AEMP Response Plan.
De Beer should include
its commitments
regarding further
studies on loss of
Page 9 of 18

Recommendation 1) ENR
recommends that De Beers
suggests a follow-up study that
could help understand if the
changes in hydrology could lead to
decreased dissolved oxygen in
Area 8, and to further understand
the loss of benthic invertebrate
richness.

attention to concentrations near
the lake bottom (i.e., within 0.5 m
of the bottom, and increasing
frequency in the lower 2m above
the lakebed using 0.5 m intervals),
is recommended to further
evaluate this possible pathway. In
addition, as suggested in the AEMP
Response Plan (Section 2.3.5), if
the revised Low Action Level is
triggered in 2020 for Area 8 by a
change similar to that observed in
2019, and no recovery in richness
is observed, then additional
analyses will be considered for the
2020 annual report.

benthic invertebrate
richness, and
elaborate on the
possible follow-up
studies.

Oct 11: Zooplankton abundance
was not removed from the Action
Level assessment. The list of
changes to the Action Level
assessment for plankton are: 1)
chlorophyll a was added; 2)
phytoplankton and zooplankton
community composition (by
biomass) was removed; 3) the
number of years for lake-wide
average value to be above normal
range decreased to two (from
three); and 4) the two remaining
criteria were linked by an "AND"
statement.

Board staff know the
action levels can be
addressed through the
review of the AEMP
Design Plan Version 6.

11

Topic: Action
Level
Determination
â€“ Zooplankton

Comment Section 3.2.2 states
that: "zooplankton abundance was
removed from the Action Level
assessment" from updated AEMP
Design Plan Version 6; however,
both table 3.2-1 in the current
document, and Table 8.4-3 in the
AEMP Design Plan Version 6 (De
Beers 2019) have zooplankton
abundance as a low action level
threshold.
Recommendation 1) ENR
recommends that De Beers
provide some clarification on why
the text is saying that zooplankton
abundance is not considered in the
Action Level assessment.
Moreover, the Action Levels in
Version 6 of the AEMP Design Plan
are not currently approved and De
Beers should not presuppose the
outcomes of that process.

12

Topic:
References

Comment The following
Oct 11: Noted.
references are submitted in
support of ENR's submission: De
Beers, 2016. Gahcho Kué Mine
Aquatic Effects Monitoring
Program Design Plan Version 5.
Submitted to the Mackenzie Valley
Land and Water Board, January
2016. Yellowknife, NT, Canada.
236 pp. + Appendices. De Beers,
2019. Gahcho Kué Mine Aquatic
Effects Monitoring Program Design
Plan Version 6. Submitted to the
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Noted.
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Mackenzie Valley Land and Water
Board, December 2019.
Yellowknife, NT, Canada. 209 pp. +
Appendices. De Beers, 2020.
Gahcho Kué Mine 2019 Aquatic
Effects Monitoring Program
Report. Submitted to the
Mackenzie Valley Land and Water
Board, May 2020. Yellowknife, NT,
Canada. 639 pp. +
Recommendation None.
MVLWB: Jacqueline Ho
ID

Topic

1

Section 2.1.3
Likely Causes
and Lines of
Evidence Dissolved Lead
in Lake 410

2

Section 2.1.3
Likely Causes
and Lines of

Reviewer
Comment/Recommendation

Proponent Response

Analysis

Comment In Section 2.1.3. of the
AEMP Response Plan, De Beers
referenced the 2019 AEMP Annual
Report and noted that "Dissolved
lead concentrations during icecover conditions in Lake 410 in
2019 are lower than total, ranging
from less than 0.010 to 0.073 µg/L,
with an overall average
concentration of 0.038 µg/L (Table
5B-5 in De Beers 2020d)." Board
staff note that the 2019 AEMP
Annual Report provides a list of
Tables under Table 5B-5 ranging
from 5a to 5f. All of those tables
include data for the open water
season, not ice-cover conditions.
Moreover, Table 5B-5c provides
the open water season data for
Lake 410, and shows that the
minimum dissolved lead
concentration was <0.01 µg/L
while the maximum dissolved lead
was 0.073 µg/L. Board staff also
note that the Table 5B-4c includes
the monthly summaries for Lake
410 and indicates that dissolved
metals were not sampled during
the April 2019 under-ice program.
Recommendation 1) De Beers to
provide the correct table number
being referenced for the Lake 410
under-ice data.

Oct 11: See response to GNWTENR 7. Total lead concentrations
for Lake 410 during the ice-cover
season are provided in Table 5B-3
in the 2019 AEMP Annual Report
(De Beers 2020). Reference: De
Beers Canada. 2020. Gahcho Kué
Mine 2019 Aquatic Effects
Monitoring Program Report.
Submitted to the Mackenzie Valley
Land and Water Board, May 2020.
Yellowknife, NT, Canada. 639 pp. +
Appendices.

Board staff
recommend De Beers
include the reference
Table 5B-3 from the
2019 AEMP Annual
Report for the total
lead concentration for
Lake 410 during icecover season in
section 2.1.3 pg 2-6 of
the AEMP Response
Plan.

Comment None
Recommendation 2) Correct the
statement in Section 2.1.3. to

Oct 11: See response to GNWTENR 7.

See ENR-7.

MV2005L2-0015 – De Beers Gahcho Kue
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Evidence Dissolved Lead
in Lake 410

clarify if the 2019 data referenced
is during open water or ice-cover
condition, and provide under-ice
concentrations for dissolved lead if
available/applicable.

3

Section 2.1.3
Likely Causes
and Lines of
Evidence Dissolved Lead
in Lake 410

Comment None
Recommendation 3) Provide an
updated likely causes and lines of
evidence for lead in Lake 410, if
any.

Oct 11: There are no updates to
the likely causes and lines of
evidence for lead in Lake 410.
Monitoring of this lake will be
continued through the AEMP
which may add further context at
that time.

Board staff note there
are several updates
required in section
2.1.3. regarding lead in
Lake 410. See MVLWB1, 4, 5, and 6.

4

Section 2.1.4
Ecological
Implications

Comment In Section 2.1.4 of the
AEMP Response Plan, De Beers
states "Although the lake-wide
mean total lead concentration
measured during under ice
conditions is higher than the
CWQG-PAL, dissolved lead
concentrations are less than the
more recently derived and
scientifically defensible FEQG;
further, preliminary lead results
from the 2020 AEMP ice-cover
sampling event show
concentrations consistent with
under-ice measurements prior to
2019." Similarly to comment
MVLWB-1, it seems this statement
is based on open water data, not
ice-cover data.
Recommendation Confirm if this
statement requires correction and,
if so, if revision(s) to the Ecological
Implications are required.

Oct 11: See response to GNWTENR 7. Dissolved lead
concentrations were not measured
during the ice-cover season.
However, total lead
concentrations can be used as a
surrogate for dissolved lead; total
lead concentrations during the icecover season were less the FEQG.
No revisions are required to the
statement about the preliminary
results from the 2020 AEMP icecover sampling event. No revisions
to the Ecological Implications are
required.

Board staff note De
Beers’ statements
regarding dissolved
and total lead in open
water or under ice has
caused confusion to
reviewers as indicated
in Board staff and
ENR’s comments.
Board staff
recommend De Beers
revise the quoted
statement to specify
whether it is dissolved
or total lead, and
whether it is sampled
in open water or
under ice.

5

Section 2.1.3
Likely Causes
and Lines of
Evidence - Lead Open-Water
Season

Comment In section 2.1.3. of the
AEMP Response Plan, De Beers
states that "There is no evidence
of a trend of elevated lead
concentrations into the openwater season or over multiple
years (Figure 2.1-1)." Figure 2.1-1
provides total lead concentrations
during the ice-cover season for the
core lakes; therefore, it is unclear
how Figure 2.1-1 supports De
Beers' statement above that there
is no trend of elevated lead
concentrations during open water.
Recommendation Clarify how
Figure 2.1-1, which shows total

Oct 11: The statement should refer
to Figure 5F-61 of the 2019 AEMP
Annual Report, which shows total
lead concentrations in Lake 410
during the open-water season
between 2011 and 2019. Lead was
not identified in the 2019 AEMP
Annual Report as a water quality
parameter that is increasing in
Lake 410 during open-water
season over time or above normal
range (De Beers 2020; Table 5.412). Table 5.4-12 of the 2019
AEMP Annual Report compares
the open-water lake-wide
mean/median concentration of

Board staff
recommend De Beers
update the AEMP
Response Plan to
reflect the clarification
to section 2.1.3.
regarding the trend of
elevated lead
concentration in open
water and the proper
reference of figures.

MV2005L2-0015 – De Beers Gahcho Kue
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lead concentration during icecover conditions, supports De
Beers' conclusion on trend of lead
concentrations during open-water
season.

total lead in Lake 410 (i.e., <0.01
µg/L) to the upper limit of the
normal range (i.e., 0.0239 µg/L);
the average measured
concentration did not exceed the
normal range. Table 5.4-23 of the
2019 AEMP Annual Report
presents the results of the BeforeAfter Control-Impact (BACI)
statistical analysis; lead
concentrations during open-water
conditions in Lake 410 did not
show a consistent overall response
pattern compared to both
reference lakes. Figure 2.1-1 from
the AEMP Response Plan shows
that elevated lead concentrations
have been observed at other lakes
in the study area; preliminary
under-ice results from 2020
indicate that under-ice
measurements from 2019 are
anomalous. Reference: De Beers
Canada. 2020. Gahcho Kué Mine
2019 Aquatic Effects Monitoring
Program Report. Submitted to the
Mackenzie Valley Land and Water
Board, May 2020. Yellowknife, NT,
Canada. 639 pp. + Appendices.
Oct 11: Total lead concentrations
measured in Lake 410 during the
2020 ice-cover season were
provided in Table 2.3-4 of the 2019
AEMP Response Plan - Drinking
Water Quality (De Beers 2020).
Stations L1, L3, and L5 were
sampled in April 2020. Total lead
concentrations were: 0.0101 µg/L
for Station L1, 0.0083 µg/L for
Station L3, and 0.0085 µg/L for
Station L5. Reference: De Beers
Canada. 2020. Gahcho Kué Mine
2019 Aquatic Effects Monitoring
Program Response Plan for
Drinking Water Quality. Submitted
to the Mackenzie Valley Land and
Water Board, June 2020.
Yellowknife, NT, Canada. 33 pg.

6

Section 2.1.3
Likely Causes
and Lines of
Evidence Preliminary
Results of 2020
AEMP Ice-cover
Sampling

Comment In section 2.1.3, De
Beers stated " Finally, the
preliminary results of the 2020
AEMP ice-cover sampling event
show that lead concentrations
(0.0083 to 0.0101 µg/L) are
consistent with under-ice
measurements prior to 2019.
Board staff understands that
sampling efforts were reduced
during early stages of COVID-10
pandemic. Can De Beers clarify if
the lead concentrations reported
in the statement are from Lake
410 and clarify which stations
were sampled?
Recommendation Provide the lake
and station information for the
preliminary 2020 ice-cover
sampling results for lead.

7

General
Comment and

Comment Board staff note
Oct 11: It is understood that
repeated references to the revised proposed changes to the AEMP

MV2005L2-0015 – De Beers Gahcho Kue

Board staff
recommend the AEMP
Response Plan be
updated to include the
station and lake
information for the
preliminary 2020 icecover sampling results
for lead.

Noted. Board staff
note that action levels
Page 13 of 18

Section 4
Summary and
Conclusions
(Response
Actions)

Action Levels proposed in the
AEMP Design Plan Version 6, in
particular the statement in Section
4 regarding "...applying the new
Total Nitrogen AEMP benchmark,
and adopting the revised Low
Action Level and new Moderate
and High Action Levels as
proposed in the updated AEMP
Design Plan Version 6". Board staff
remind De Beers that the
proposed total nitrogen
benchmark and the revised Action
Levels have not been approved by
the Board. The proposed changes
to AEMP benchmarks and the
Action Levels will be further
discussed and assessed during the
upcoming AEMP Workshop
(scheduled for November 17 to 19,
2020). As such, any reference to
implementing proposed AEMP
benchmarks and altered Action
Levels and resulting changes in
relation to Action Level triggers
are not relevant to the 2019
Response Plan.
Recommendation None

MV2005L2-0015 – De Beers Gahcho Kue

Design Plan, including changes to
Action Levels, have not been
approved by the MVLWB.
However, De Beers respectively
disagrees that discussing the
proposed revised Low Action
Levels, proposed new TN
benchmark, and the proposed new
Moderate and High Action Levels
are not appropriate to this AEMP
Response Plan. The Water Licence
(Schedule 6, Part 4) includes as a
requirement of an AEMP Response
Plan "recommended values for
subsequent Action Levels" (item c).
The proposed new Moderate and
High Action Levels satisfy this
requirement. The Water Licence
(Schedule 6, Part 4) also states
that a description of likely causes
and response actions is required.
The discussions of likely causes
and lines of evidence focus on the
exceedances of currently approved
Low Action Levels, and offer as a
line of evidence that the currently
approved Low Action Levels result
in false positive triggers (i.e., they
detect a difference that is not
ecologically relevant). Discussing
the results of applying the
proposed revised Low Action
Levels is thus relevant to the
overall discussion. Finally, a key
response action, as stated in this
and previous response plans, is to
revise the Low Action Level. This
response action is consistent with
the currently approved AEMP
Design Plan Version 5 (De Beers
2016), which states in Table 8.5-1
that a potential additional
response action is to "Revise (the)
Low Action Level, if warranted and
scientifically defensible".
Therefore, presenting the revised
Low Action Levels is relevant to
this AEMP Response Plan.
Reference: De Beers Canada. 2016.
Gahcho Kué Mine Aquatic Effects
Monitoring Program Design Plan
Version 5. Submitted to Mackenzie

is a discussion topic at
the upcoming AEMP
Workshop. Board staff
recommend reviewing
the proposed action
with the revised
Design Plan as a
whole.
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Valley Land and Water Board.
Yellowknife, NT, Canada. January
2016. 235 pp + Appendices.
8

Section 2.3.4
Ecological
Implications Benthic
Invertebrate
Community

Comment In Section 2.1.4 of the
AEMP Response Plan, De Beers
states "In the absence of density
declines or community
compositional changes at the
major group level, these changes
are unlikely to affect current food
availability to fish, but may signal
changes that could eventually do
so." De Beers suggests that the
observed changes in diversity may
be providing an early-warning
signal. If diversity is able to provide
an early-warning of potential
changes to food availability to fish,
how is removing it as a component
of the Action Level protective?
Recommendation Provide
rationale supporting the proposed
removal of diversity from the
Action Level and how this
endpoint could still be used as an
early warning indicator.

MV2005L2-0015 – De Beers Gahcho Kue

Oct 11: De Beers' perspective is
that diversity should not be
considered in the Action Level
criteria because index values such
as diversity and evenness are nondirectional, meaning that the same
type of change may occur as a
result of a toxicological effect or a
nutrient enrichment effect. The
rationale for this change is
presented in more detail in the
2015 to 2018 Aquatic Effects Reevaluation Report and the updated
AEMP Design Plan Version 6,
which included proposed updates
to the Action Levels for benthic
invertebrates (De Beers 2019a,b).
Evenness was previously excluded
from the Action Levels proposed in
Version 5 of the AEMP Design Plan
due to the same considerations.
Although De Beers has
recommended that diversity be
removed from the Action Level
criteria, there is no intention to
remove diversity from the list of
variables assessed by the benthic
invertebrate component.
Simpson's Diversity Index
(diversity) is a useful metric to
continue monitoring under the
AEMP and will continue to be
included in the data analysis and
interpretation of benthic
invertebrate component results.
References: De Beers Canada (De
Beers). 2019a. 2015 to 2018
Aquatic Effects Re-evaluation
Report. Submitted to the
Mackenzie Valley Land and Water
Board, December 2019.
Yellowknife, NT, Canada. 532 pp. +
Appendices. De Beers. 2019b.
Gahcho Kué Mine Aquatic Effects
Monitoring Design Plan - Version
6. Submitted to the Mackenzie
Valley Land and Water Board,

Board staff note that
action level is a topic
at the upcoming AEMP
Workshop. Board staff
suggest the action
level be reviewed with
the AEMP Design Plan
as a whole.
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December 2019. Yellowknife, NT,
Canada. 208 pp. + Appendices.
9

Section 2.3.4
Ecological
Implications Corynocera
Density

Comment De Beers indicates that Oct 11: Acknowledged.
the patchy distribution of
Corynocera likely accounts for the
differences observed in that
endpoint between Area 8 and the
two reference lakes. Board staff
note patchiness of this taxon was
also observed in the reference
lakes, with Lake 3 having one
station with markedly higher
density compared with the other
stations within that lake. While the
use of dominant taxa as part of the
Action Level assessment makes
sense, the approach for
determining dominant taxa may
need refining.
Recommendation Consideration
to revising how dominant taxa are
determined should occur as part of
the upcoming AEMP Workshop
(scheduled for November 17-19,
2020) and subsequent AEMP
Design Plan update.

Discussion for
upcoming AEMP
Workshop.

10

Section 2.3.5
Response
Actions

Comment In Section 2.1.5 of the
AEMP Response Plan, De Beers
states that higher resolution
bottom dissolved oxygen data will
be collected, to the extent
possible, and used to further
evaluate differences in nearbottom dissolved oxygen
concentrations. No further
information regarding how this will
be completed is provided. Board
staff note that a change in
sampling methods would require
Board approval as well as note the
timing of the submission of this
Response Plan occurred quite late
in the 2020 open-water season.
Recommendation Provide further
information explaining how higher
resolution dissolved oxygen
concentrations will be measured,
including factors that may limit or
prevent collection of this
information as well as confirm if

Board staff
recommend De Beers
update the AEMP
Response Plan to
reflect the clarification
on the dissolved
oxygen supplemental
data collection.
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Oct 11: De Beers is not proposing a
change in the sampling methods,
but rather considering
supplemental data collection. The
sampling design in terms of station
locations, field collection methods,
or sampling frequency will not
change from the currently
approved design outlined in the
AEMP Design Plan Version 5 (De
Beers 2016). However, Section
9.2.2.2 of the AEMP Design Plan
Version 5 states that physicochemical water column field
measurements of dissolved
oxygen, pH, water temperature,
and conductivity will be collected
at a minimum of 1 m intervals in
each lake. As described in Section
2.3.5 of the AEMP Response Plan,
this means that the last
measurement in the water column
could be anywhere from close to
the sediment bottom to 1 metre
(m) from lake bottom. Therefore,
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11

Section 3.1.5
Response
Actions and
Section 3.3
Summary Nutrient
Enrichment
(Water Quality)

such data were collected during
the 2020 sampling season.

it is proposed that additional
dissolved oxygen concentrations
could be collected at selected
stations and at 0.5 metre (m)
above the lake bottom; this would
be in addition to the currently
approved sampling design of
collecting at a minimum of 1 m
intervals in each lake. This addition
to the sampling design may be
applied to each station currently
sampled in all core and reference
lakes, or to selected stations (i.e.,
focus on Area 8). Factors that may
limit or prevent the collection of
this information include weather
conditions at the time of sampling;
under windy conditions, the boat
may rock sufficiently to make it
difficult to target 0.5 m above the
bottom sediment without
accidentally disturbing the
sediment. This addition to the
sampling design would be applied
to the 2021 AEMP (both ice-cover
and open-water sampling events);
therefore, this addition to the
existing design was not
implemented in 2020. Reference:
De Beers Canada. 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.

Comment In Section 3.1.5 of the
AEMP Response Plan, De Beers
proposes to implement AEMP
benchmarks for total phosphorus
and total nitrogen for assessing
potential effects related to
nutrient enrichment. Board staff
remind De Beers that these are
proposed and have not been
approved at this time. Further
discussion related to the nutrient
enrichment endpoints is
anticipated to occur at the
upcoming AEMP Workshop
(scheduled for November 17-19,

Oct 11: Acknowledged.

MV2005L2-0015 – De Beers Gahcho Kue

Topic for AEMP
Workshop.
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2020), but an updated AEMP
Design Plan will require Board
approval prior to implementation.
Recommendation none
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Technical Review Comments
Prepared for:

Laura Malone and Bryana
Matthews, Government of Northwest
Territories

Prepared by:

Annie Chalifour, Senior Aquatic
Biologist, Ph.D.

Date:

September 18,
2020

Project:

Gahcho Kué Mine

Jesse Sinclair, Senior Aquatic
Biologist, M.Sc., R.P.Bio.
Document(s)
reviewed:

1.0

2019 Aquatic Effects Monitoring
Program Response Plan for
Toxicological Impairment and
Nutrient Enrichment

Background

De Beers Canada Inc. (De Beers) submitted the 20 19 Aquati c Effects M onitoring
Program Response Plan for Toxicological Impairment and Nutrient
En richment for the Gahcho Kué Mine to the M ackenzie Valley Land and
Wat er Board (MVL WB) under Part I of th e Water Licence MV20 05L2-0015. The
Water Licence (MV2005L2-001 5) was app roved on September 24, 2014 by
the M inister of Enviro nment and Natural Resources. The objectiv e of the 2019
AEMP Response Plan is to address the Low Action Level exceedances for water
quality, sediment quality, benthic invertebrates, plankton and nut rient
enrichment in L ake N11 and/or Area 8, as well as water quality in Lake 410.

2.0

Summary

An ev aluation of the likely causes for Action Level threshold exceedances was
done by De Beers, along with a discussion of the ecological implications and
proposed respons e actions for these exceedances. De Beers attributed most of
the Low Action Level exceedances to natu ral variation, overly s ensitive action
level thresh olds; however, modi fications in hydrology after the mine
development, climatic conditi ons, and low dissolved oxygen concentration
in ice-cover conditions are also ascribed as potential causes fo r the chang es
observed.
Many of the proposed responses offered by De Beers state that “the main response
action to address oversensitivity of the currently approved L ow Action Level
is to implement the revised Low Action Level as proposed in the updated
AEMP Design Plan Version 6”. The updated AEMP Desi gn Plan Version 6 has
yet to be appro ved, and as such De Beers should not presuppose the
outcome of that
Page 1

process. Accordingly, we recommend that appropriate responses, as o utlined in
Version 5 of the AEMP Design Plan are develop ed. Action Levels are the first
stage of warning of potential environmental deterioration, and meaningful
changes relative to baseline conditions should require actions t o further
investigate, slow down, or reverse trends observed.
Hence, specific comments and sugges tions of further investigation are given in
the comment table below. We hope these are useful to you an d your team.

Sincerely,

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 2019 AEMP Response Plan for Toxicological Impairment and Nutrient Enrichment.
#
1

Document, Section,
Page
2.1.3 Likely Causes
and Lines of
Evidence, p. 2-5

Text under Review / Comment

To describe higher concentrations of some parameters in Lake N11 and Area
8, De Beers states that “These increasing concentrations may be related to
hydrological changes to Area 8 through its isolation from Kennady Lake and
its upper watershed, resulting in a modified watershed area and reduced
flows (i.e., longer residence time and greater potential for evaporation), the
downstream flow mitigation from Lake N11." Area 8 is also indirectly influenced by
the operational discharges from the WMP to Lake N11." De Beers goes on to state
that "Further compounding the hydrological changes was the consecutive dry
climate conditions since 2016. A combination of these factors has likely influenced
water quality in Area 8, and therefore contributed to the increasing concentrations
of these parameters, especially during the open-water season.”

Recommendation
We recommend De Beers to provide plots
of climatic condition such as air
temperature and precipitation levels over
the baseline condition and current
operation period (2011-2020) and clearly
describe how this conclusion is drawn.
Comparisons between the operational
period and baseline in the 2019 Annual
AEMP Result do not appear conclusive
(i.e., Figure 4.4-1).
We recommend that De Beers include a
visual comparison of measured water
quality to the water quality projections
(i.e., in the EIS or subsequent) for Lake
N11 and Area 8 with the intent of
understanding trends in water quality
conditions relative to predictions. In
addition, we recommend that for
substances that exceed EIS predictions or
are trending towards a deviation from the
EIS predictions, that an investigation of
cause is initiated as part of the response
plan.

2

2.1.3 Likely Causes
and Lines of
Evidence, p. 2-6

De Beers is intending to compare lead concentrations to new guidelines
issued by Environment and Climate Change Canada (ECCC). “This FEQG
incorporates more recent toxicity data and updated protocols for deriving
water quality guidelines.”
We are comfortable with the use of the new guidelines to demonstrate that
observed concentrations are not likely to result in toxicological impairment.
This revised benchmark should be included in future updates to the AEMP.

We agree that the new benchmarks are
suitable for concluding that observed
concentrations are not likely to results in
toxicological impairment. In addition, we
recommend that the new benchmark be
incorporated into the AEMP under an
appropriate process.
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3

2.1.3 Likely Causes
and Lines of
Evidence, p. 2-6

This section states that “Using the average hardness and DOC concentration
in the ice-cover samples from Lake 410, the FEQG for dissolved lead is 6.1
µg/L. Dissolved lead concentrations during ice-cover conditions in Lake 410 in
2019 are lower than total, ranging from less than 0.010 to 0.073 µg/L, with an
overall average concentration of 0.038 µg/L (Table 5B-5 in De Beers 2020d).
This average concentration is two orders of magnitude lower than the FEQG,
indicating that adverse effects to aquatic life are unlikely.”
Appendix 1 of the 2019 AEMP Annual Report states that “Unfortunately, the
dissolved metal samples collected during the April program were discarded by
the laboratory prior to analysis” (De Beers, 2020).

4

2.3.5 Response
Action, p. 2-34

One of the response actions to the lower richness in benthic invertebrates in
Area 8 suggested is: “3) b. comparison of baseline profiles to the profiles
collected during AEMP monitoring to evaluate whether there has been a
decline in DO concentration in Area 8 compared to Kennady Lake as a whole;”
It is unclear from this sentence, whether the author is referring to pre-development
baseline data of dissolved oxygen in Kennady Lake. Earlier in this section, it is stated
that “A notable consideration is that only one DO profile was available in Area 8
during the ice-cover surveys in 2011 and 2012; hence, these profiles likely do not
adequately characterize the range of natural variation in under-ice DO throughout
the lake.”

5

2.3.5 Response
Action, p. 2-33

If the richness in benthic invertebrates in Area 8 is found to trigger the Low
Action Level in 2020, this will represent a third year of lower observations
compared to the normal range and the reference lakes, and could trigger a
Moderate Action Level. It is suggested, as a response action, to “Collect
higher resolution bottom DO data, to the extent possible, to evaluate
whether near-bottom DO concentrations are different between the core lakes
and reference lakes.”
The response action is not adequately described in order to evaluate its
appropriateness. For example, the frequency and spatial extent of this
monitoring is not described.

We recommend De Beers to confirm that
the concentrations of dissolved lead in
Lake 410 reported in the quoted
sentences were measured in the openwater season, and not under ice-cover.
Thus, concentrations of dissolved lead in
the 2019 ice-cover sampling period cannot
be accurately reported and compared to
the guideline.

We recommend to confirm whether DO
profile data in Area 8 or pre-development
Kennady lake are available for 2011 and
2012 and to explicitly describe which
baseline data are to be included in this
evaluation.

We recommend additional measurements
of dissolved oxygen profiles, especially in
ice-cover conditions, at a greater
temporal and spatial extent, in order to
confirm or reject the hypothesis of anoxic
conditions in the lake.
This would involve measurements of
dissolved oxygen more than once over the
ice-cover period and at more than one
location in Area 8.
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6

2.3.5 Response
Action, p. 2-34

Similar to the causes hypothesized for water quality changes, modifications in
hydrology of Area 8 could lead to decreased dissolved oxygen concentrations,
with more stagnant (i.e., longer residence time) water under ice-covered
conditions. Before these conditions induce permanent changes in benthic
invertebrates’ communities, investigations of causes should be undertaken.

We recommend that De Beers suggests a
follow-up study that could help
understand if the changes in hydrology
could lead to decreased dissolved oxygen in
Area 8, and to further understand the loss
of benthic invertebrate richness.

7

3.2.2 Action Level
Determination, p. 3-7

This section states that “zooplankton abundance was removed from the
Action Level assessment” from updated AEMP Design Plan Version 6.
However, both table 3.2-1 in the current document, and Table 8.4-3 in the
AEMP Design Plan Version 6 (De Beers 2019) have zooplankton abundance as
a low action level threshold.

We recommend providing some
clarifications on why the text is saying
that zooplankton abundance is not
considered in the Action Level
assessment. Moreover, the Action Levels
in Version 6 of the AEMP Design Plan are
not approved and De Beers should not
presuppose the outcomes of that process.
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Jacqueline Ho
Regulatory Specialist
Mackenzie Valley Land and Water Board
7th Floor – 4910 50th Avenue
P.O. Box 2130
Yellowknife, NT
X1A 2P6

September 23, 2020

Dear Ms. Ho,
Re:

De Beers Canada Inc. - Gahcho Kue
Water Licence – MV2005L2-0015
AEMP Response Plan – Toxicological Impairment & Nutrient Enrichment
Request for Comment

The Department of Environment and Natural Resources (ENR), Government of the
Northwest Territories has reviewed the plan 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)
Low Action Level Response Plan for Toxicological Impairment and Nutrient
Enrichment at the Gahcho Kué Mine. 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.
1

Topic 2: Low Action Levels
Comment(s):
Throughout the plan, De Beers states that although the Low Action Levels have been
triggered, concentrations remain below 75% AEMP benchmarks, and/or effects are
“below levels that would be of concern to aquatic life.” De Beers also states in
Section 2.1.5 that while “the results of the water quality data analysis provide some
indication that the Low Action Levels triggered represent Mine-related effects in the
core lakes, the magnitude of the observed effects for most of the parameters are low
and not reflective of the changes typically associated with an Action Level
exceedance.” As a result, the main response action proposed by De Beers to address
oversensitivity of the currently approved Low Action Level is to “implement the
revised Low Action Level as proposed in the updated AEMP Design Plan Version 6”
(De Beers, 2019). ENR notes that AEMP Design Plan Version 6 has not yet been
approved; therefore, De Beers should not presuppose the outcome of that process.
The Action Levels outlined in the AEMP Design Plan Version 5 therefore remain
applicable.
ENR notes that the Low Action Level represents the first stage of warning of
potential environmental deterioration, and meaningful changes relative to baseline
conditions should require actions to further investigate, slow down, or reverse
trends observed.
Recommendation(s):

1) ENR recommends that De Beers implement additional response actions as
further outlined herein, and in the attached memorandum, to slow or reverse the
trends noted in this response plan.

Topic 3: Likely Causes and Lines of Evidence – Climatic Conditions
Comment(s):

To describe higher concentrations of some parameters in Lake N11 and Area 8,
Section 2.1.3 states that: “These increasing concentrations may be related to
hydrological changes to Area 8 through its isolation from Kennady Lake and its
upper watershed, resulting in a modified watershed area and reduced flows (i.e.,
longer residence time and greater potential for evaporation), the downstream flow
mitigation from Lake N11.” ENR notes that Area 8 is also indirectly influenced by the
operational discharges from the WMP to Lake N11. De Beers goes on to state that
“Further compounding the hydrological changes was the consecutive dry climate
conditions since 2016. A combination of these factors has likely influenced water
2

quality in Area 8, and therefore contributed to the increasing concentrations of
these parameters, especially during the open-water season.”
Recommendation(s):

1) ENR recommends that De Beers provide plots of climatic conditions such as air
temperature and precipitation levels over the baseline condition and current
operation period (2011-2020) and clearly describe how this conclusion is drawn.
Comparisons between the operational period and baseline in the 2019 Annual
AEMP Report do not appear conclusive (i.e., Figure 4.4-1).

2) ENR recommends that De Beers include a visual comparison of measured water
quality to the water quality projections (i.e., in the EIS or subsequent) for Lake
N11 and Area 8 with the intent of understanding trends in water quality
conditions relative to predictions.

3) ENR recommends that for substances that exceed EIS predictions or are trending
towards a deviation from the EIS predictions, an investigation of cause is
initiated as part of the response plan.
Topic 4: Likely Causes and Lines of Evidence – Lead Guidelines
Comment(s):
De Beers is intending to compare lead concentrations to new guidelines issued by
Environment and Climate Change Canada (ECCC). De Beers states: “This FEQG
incorporates more recent toxicity data and updated protocols for deriving water
quality guidelines.”

ENR is agreeable with the use of the new guidelines to demonstrate that observed
concentrations are not likely to result in toxicological impairment. This revised
benchmark should be included in future updates to the AEMP.
Recommendation(s):

1) ENR recommends that the new benchmark be incorporated into the AEMP under
an appropriate process.
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Topic 5: Likely Causes and Lines of Evidence – Lake 410 Ice-Cover Samples
Comment(s):
Section 2.1.3 states that: “Using the average hardness and DOC concentration in the
ice-cover samples from Lake 410, the FEQG for dissolved lead is 6.1 μg/L. Dissolved
lead concentrations during ice-cover conditions in Lake 410 in 2019 are lower than
total, ranging from less than 0.010 to 0.073 μg/L, with an overall average
concentration of 0.038 μg/L (Table 5B-5 in De Beers 2020d). This average
concentration is two orders of magnitude lower than the FEQG, indicating that
adverse effects to aquatic life are unlikely.”
Appendix 1 of the 2019 AEMP Annual Report states that: “Unfortunately, the
dissolved metal samples collected during the April program were discarded by the
laboratory prior to analysis” (De Beers, 2020).
Recommendation(s):

1) ENR recommends that De Beers confirm that the concentrations of dissolved
lead in Lake 410 reported in the quoted sentences were measured in the openwater season, and not under ice-cover. Thus, concentrations of dissolved lead in
the 2019 ice-cover sampling period cannot be accurately reported and compared
to the guideline.
Topic 6: Response Action – DO Baseline Profiles
Comment(s):
One of the response actions to the lower richness in benthic invertebrates in Area 8
suggested in section 2.3.5 is: “3) b. comparison of baseline profiles to the profiles
collected during AEMP monitoring to evaluate whether there has been a decline in
DO concentration in Area 8 compared to Kennady Lake as a whole;”

ENR notes that it isn’t clear from this sentence, whether the author is referring to
pre-development baseline data of dissolved oxygen in Kennady Lake. Earlier in this
section, it is stated that: “A notable consideration is that only one DO profile was
available in Area 8 during the ice-cover surveys in 2011 and 2012; hence, these
profiles likely do not adequately characterize the range of natural variation in
under-ice DO throughout the lake.”
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Recommendation(s):
1) ENR recommends that De Beers confirm whether DO profile data in Area 8 or
pre-development Kennady Lake are available for 2011 and 2012, and to
explicitly describe which baseline data are to be included in this evaluation.
Topic 7: Response Action – Higher Resolution Bottom Dissolved Oxygen (DO)
Data
Comment(s):
ENR notes that if the richness in benthic invertebrates in Area 8 is found to trigger
the Low Action Level in 2020, this will represent a third year of lower observations
compared to the normal range and the reference lakes, and could trigger a Moderate
Action Level. It is suggested in Section 2.3.5, as a response action, that De Beers
“Collect higher resolution bottom DO data, to the extent possible, to evaluate
whether near-bottom DO concentrations are different between the core lakes and
reference lakes.”
ENR notes that the response action is not adequately described in order to evaluate
its appropriateness. For example, the frequency and spatial extent of this
monitoring is not described.
Recommendation(s):

1) ENR recommends additional measurements of dissolved oxygen profiles,
especially in ice-cover conditions, at a greater temporal and spatial extent, in
order to confirm or reject the hypothesis of anoxic conditions in the lake. This
would involve measurements of dissolved oxygen more than once over the icecover period and at more than one location in Area 8.
Topic 8: Response Action – Area 8 Hydrology
Comment(s):
Similar to the causes hypothesized for water quality changes, modifications in
hydrology of Area 8 could lead to decreased dissolved oxygen concentrations, with
more stagnant (i.e., longer residence time) water under ice-covered conditions.
Before these conditions induce permanent changes in benthic invertebrates’
communities, investigations of causes should be undertaken.
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Recommendation(s):
1) ENR recommends that De Beers suggests a follow-up study that could help
understand if the changes in hydrology could lead to decreased dissolved oxygen
in Area 8, and to further understand the loss of benthic invertebrate richness.

Topic 9: Action Level Determination – Zooplankton
Comment(s):

Section 3.2.2 states that: “zooplankton abundance was removed from the Action
Level assessment” from updated AEMP Design Plan Version 6; however, both table
3.2-1 in the current document, and Table 8.4-3 in the AEMP Design Plan Version 6
(De Beers 2019) have zooplankton abundance as a low action level threshold.
Recommendation(s):

1) ENR recommends that De Beers provide some clarification on why the text is
saying that zooplankton abundance is not considered in the Action Level
assessment. Moreover, the Action Levels in Version 6 of the AEMP Design Plan
are not currently approved and De Beers should not presuppose the outcomes of
that process.

Topic 10: References
Comment(s):

The following references are submitted in support of ENR’s submission:

De Beers, 2016. Gahcho Kué Mine Aquatic Effects Monitoring Program Design Plan
Version 5. Submitted to the Mackenzie Valley Land and Water Board, January 2016.
Yellowknife, NT, Canada. 236 pp. + Appendices.

De Beers, 2019. Gahcho Kué Mine Aquatic Effects Monitoring Program Design Plan
Version 6. Submitted to the Mackenzie Valley Land and Water Board, December
2019. Yellowknife, NT, Canada. 209 pp. + Appendices.

De Beers, 2020. Gahcho Kué Mine 2019 Aquatic Effects Monitoring Program Report.
Submitted to the Mackenzie Valley Land and Water Board, May 2020. Yellowknife,
NT, Canada. 639 pp. +
Recommendation(s):
None.
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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.
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 Ltd. Memo – Review of 2019 Aquatic Effects Monitoring Program Response
Plan for Toxicological Impairment and Nutrient Enrichment – September 18,
2020
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