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De Beers Canada Inc.
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File Number:
Snap Lake, NT
MV2011L2-0004
Date Prepared:
Date of Board Meeting:
June 15, 2020
July 23, 2020
Subject:
Aquatic Effects Monitoring Program Response Plan – Low Action Level Exceedance – Drinking Water
1. Purpose
The purpose of this Report is to present to the Mackenzie Valley Land and Water Board (MVLWB/the
Board) De Beers Canada Inc. (De Beers). Aquatic Effects Monitoring Program (AEMP) Response Plan
Version 2 (V2) for triggering a Low Action Level for drinking water at Snap Lake.
2. Background
•
•
•
•
•
•
•
•
•
•
•
•
•
•

June 14, 2012 – Issuance of Water Licence (Licence) MV2011L2-0004;
December 6, 2019 – Notification of Low Action Level Exceedance received;
March 6, 2020 – AEMP Response Plan V1 received;
March 19, 2020 – AEMP Response Plan V1 deemed complete and review commenced;
April 16, 2020 – Reviewer comments and recommendations due and received;
April 30, 2020 – Responses due and received;
May 15, 2020 – Board staff requested De Beers to submit AEMP Response Plan Version 2 (V2);
May 21, 2020 – AEMP Response Plan V2 received;
May 25, 2020 – AEMP Response Plan V2 review commenced;
June 8, 2020 – Reviewer comments and recommendations due and received;
June 13, 2020 – Expiration of Licence MV2011L2-0004;
June 14, 2020 – Effective date of Licence MV2019L2-0004;
June 15, 2020 – Responses due and received;
July 23, 2020 – AEMP Response Plan V2 presented to the Board for decision.

3. Discussion
Project History
The Board issued Water Licence (Licence) MV2011L2-0004 to De Beers for mining and milling activities
at the Snap Lake Mine in June 2012. On April 1, 2019, De Beers applied for a renewal application for
Licence MV2019L2-0004 for the closure of Snap Lake Mine. The Board considered the renewal
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application on March 30, 2020 and recommended to the Minister approval of Licence MV2019L2-0004
on March 23, 2020. On May 21, 2020, the Board issued Licence MV2019L2-0004 granted by the
Minister, which became effective on June 14, 2020 and expires on June 13, 2035.
Description of AEMP Response Plan
On December 6, 2019, De Beers submitted a notification letter to the Board indicating that there had
been an exceedance of a Low Action Level for the drinking water at Snap Lake. The Low Action Level
exceedance is for manganese concentrations at the AEMP diffuser station (SNP 02-20e). The low action
level exceeded is:
Drinking water parameters at any location are above 75% of Health Canada human
health WQG.
The manganese concentration measured at AEMP diffuser station of 196 μg/L was higher than the
Heath Canada Human Water Quality Guidelines (WQG) of 120 μg/L. Therefore, the low action level was
trigged.
The AEMP Response Plan required by the Licence explained that the increase of manganese in Snap Lake
is because the dissolved oxygen at the bottom of the lake has decreased. When Snap Lake Mine was in
operation, the diffuser would release effluent that is well-oxygenated (high in dissolved oxygen). Since
Snap Lake Mine has been in care and maintenance, the use of the diffuser has been reduced, and
therefore the less dissolved oxygen is being released into Snap Lake. The decrease in dissolved oxygen
has created a reducing anoxic condition, which caused manganese in the sediment to be released into
Snap Lake, thereby increasing the manganese concentration in the Snap Lake. When there is less
dissolved oxygen under ice in the wintertime, the manganese could be increased as well.
In other words, manganese was elevated in 2019 because dissolved oxygen is now returning to baseline
now that the diffuser is not being used as much. De Beers proposes to monitor manganese in 2020 to
better understand the trend and causes of elevated manganese.
In version 1 of the AEMP Response Plan, De Beers had not proposed changes to action levels for drinking
water and suggested to propose new action levels under the AEMP Design Plan that is required to be
submitted under Licence MV2019L2-0004 for the closure of Snap Lake.
Engagement
An Engagement Record was not included in the Response Plan Request. Engagement is typically not
required for low action level exceedances.
Authorization Requirements
The AEMP Response Plan is required to fulfill Part G, condition 7 of Licence MV2011L2-0004, which
states:
If any Action Level as defined in the approved AEMP Design Plan is exceeded, the
Licensee shall notify the Board within 30 days of when the exceedance is detected. The
Licensee shall also submit to the Board for approval, within a time specified by the
Board, an AEMP Response Plan, which shall satisfy the requirements of Schedule 6, Item
5.
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4. Comments
Board staff note that the Public Review section below presents review comments for AEMP Response
Plan V1 and AEMP Response Plan V2. This is because new information was provided by De Beers during
the review of AEMP Response Plan V1, therefore, a second public review was conducted to gather
comments and recommendations for the new information. Concerns identified for AEMP Response Plan
V1 and V2 are addressed through this Board package.
5. Public Review
By April 16, 2020, comments and recommendations on the AEMP Response Plan V1 were received from
five reviewers and Board staff:
•
•
•
•
•

Environment and Climate Change Canada (ECCC)
Government of the Northwest Territories – Environment and Natural Resources (GNWT-ENR)
Environmental Assessment and Monitoring
GNWT-Department of Lands (GNWT-Lands)
North Slave Metis Alliance (NSMA)
Snap Lake Environmental Monitoring Agency (SLEMA)

De Beers responded by April 30, 2020. The Review Summary and Attachments (attached) presents the
concerns identified through this review. In the review comment table for AEMP Response Plan V1,
Board staff noted that De Beers had proposed new low and medium action levels as per GNWT-ENR’s
recommendation (ENR-2, 3). Since the proposed action level is new and important information that have
not been reviewed, Board staff requested De Beers submit AEMP Response Plan V2 to incorporate the
proposed action levels and any commitments made during the review of V1 on May 12, 2020, in order
to distribute the new information for review.
De Beers submitted AEMP Response Plan V2 on May 21, 2020. By June 8, 2020, comments and
recommendations on AEMP Response Plan V2 were received from GNWT-ENR and Board staff. De Beers
responded by June 15, 2020. The Review Summary and Attachments (attached) includes the concerns
identified for AEMP Response Plan V1 and V2.
Main Issues Raised during the Review
Proposed Action Levels:
During the review of AEMP Response Plan V1, GNWT-ENR recommended De Beers propose a medium
action level in time for the 2020 sampling season (ENR-2,3). In response, De Beers proposed a revised
Low Action Level and a new Medium Action Level as shown in Table 1. The proposed action levels were
incorporated into AEMP Response Plan V2.
Table 1: Approved and proposed action levels
Action
Level

Low

Previously Approved Action Level
Manganese concentration at any location
in Snap Lake or at SNP 02-15 is above 75%
of the Health Canada Human Health
Drinking Water Quality Guideline.
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Proposed Action Level
Manganese concentration at mid-depth or
shallower from any location in Snap Lake is
above 60% of the Health Canada Human
Health Drinking Water Quality Guideline.
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Medium

Not applicable

Manganese concentration at mid-depth or
shallower from any location in Snap Lake is
above 70% of the Health Canada human
health drinking water quality guideline.

GNWT-ENR indicated that it is in support of the proposed action levels (ENR-16). Board staff note that
De Beers changed the low action level from 75% to 60% of the Health Canada Human Health Drinking
Water Quality Guidelines, which is more conservative. Board staff asked De Beers to provide rationale
for proposing a conservative low action level. In response, De Beers noted that because De Beers has
proposed for the low action level to apply to the mid-depth or shallower waters in Snap Lake, which
should be well below the significant threshold. The drinking water is withdrawn from shallower waters
not at the bottom of Snap Lake. Board staff note the manganese exceedance occurred at the bottom of
Snap Lake, not the mid-depth or shallow waters. Board staff agree with GNWT-ENR and are of the
opinion that the proposed low action level is reasonable.
Additional Monitoring:
In the AEMP Response Plan, De Beers proposed additional seasonal monitoring in April/May, July, and
August/September of total and dissolved manganese at multiple depths in Snap Lake. GNWT-ENR asked
for clarification on whether these additional monitoring would be conducted if the low action level is
triggered again, and recommended biweekly sampling be conducted if low action level is exceeded
(ENR-4). In response, De Beers indicated that its proposed seasonal monitoring is sufficient at this point
and cannot commit to bi-weekly sampling due to unknown staffing situations with regards to Covid-19.
Board staff understand that during Covid-19, biweekly sampling may be difficult. However, bi-weekly
sampling would be reasonable during the active closure of Snap Lake Mine and during occupancy, after
the Covid-19 uncertainties have subsided.
Board staff Recommendation: the Board could direct De Beers to consider ENR’s recommendation for
bi-weekly sampling during closure of the Snap Lake mine, and incorporate that in the submission of
the AEMP Design Plan under Licence MV2019L2-0004 for the closure of Snap Lake.
Mitigation Measures:
In both versions of the AEMP Response Plans, De Beers indicated that, “If manganese concentrations are
measured above drinking water quality guidelines (WQGs) in potable water in 2020, De Beers will notify
the responsible health authority for the Northwest Territories.” During the review, ENR asked De Beers
to clarify the trigger for implementing the mitigation measures described in the AEMP Response Plan,
recommended the mitigation measures be implemented prior to exceeding significant threshold (ENR-6,
7). In response, De Beers explained that the risk of the proposed action level being exceeded is low and
reiterated that mitigation measures will be implemented if manganese concentrations exceed drinking
water guidelines. Board staff agree with ENR and are of the opinion that trigger of implementing the
mitigation measures should be prior to the manganese concentrations exceeding the drinking water
guidelines. This is because the significant threshold for drinking water is, “Water in Snap Lake is not
drinkable”, and exceeding drinking water guidelines would be exceeding the significant threshold.
Board staff Recommendation: the Board could direct De Beers to revise the AEMP Response Plan V2
to provide a trigger of implementing the mitigation measures prior to exceeding the significance
threshold (exceeding the Health Canada Drinking Water Guidelines).
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De Beers responded appropriately to all other comments.
6. Conclusion
This Plan should be revised and re-submitted to address the Board directives recommended by Board
staff. 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.
7. Recommendation
Board staff recommend the Board make a motion to approve the Aquatic Effects Monitoring Program
Response Plan as required by Water Licence MV2011L2-0004 as an interim submission. De Beers is
required to submit a revised submission in accordance with Board directives by August 31, 2020, for
confirmation of conformity from Board staff.
A draft decision letter is attached. The Board could include the following directives in the decision letter.
1. The Board directs De Beers to consider GNWT-ENR’s recommendation for bi-weekly sampling
during closure of the Snap Lake Mine and incorporate that in the submission of the AEMP Design
Plan under Licence MV2019L2-0004.
2. The Board directs De Beers to revise the AEMP Response Plan, version 2, to provide a trigger of
implementing the mitigation measures that would be used prior to exceeding the significance
threshold (exceeding the Health Canada drinking water guidelines).
8. Attachments
•
•
•
•
•

AEMP Notification
AEMP Response Plan V1
AEMP Response Plan V2
Review Summary and Attachments
Draft Decision Letter from the Board

Respectfully submitted,

Jacqueline Ho
Regulatory Specialist

Angela Love
Regulatory Specialist
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Review Comment Table
Board:

MVLWB

Review Item:

De Beers Canada Inc. - Snap Lake - AEMP Response Plan - Drinking Water (MV2011L2-0004)

File(s):

MV2011L2-0004__

Proponent:

De Beers Canada Inc. - Snap Lake

Document(s):

AEMP Response Plan (1672 kb)
AEMP Response Plan Version 2 (2021 KB)

Item For Review
Distributed On:

Mar 19 at 11:58 Distribution List

Reviewer Comments
Due By:

June 8, 2020

Proponent Responses
June 15, 2020
Due By:
May 25, 2020 Update: De Beers provided proposed action levels in its response to ENR's
recommendation (ENR-2). In order to provide an opportunity for reviewers to comment on the
proposed action levels, Board staff requested De Beers to submit a revised AEMP Response
Plan (Version 2) to incorporate the proposed action levels and reflect the changes that De
Beers committed to during the review. Board staff have extended the review comment period
by two weeks to allow reviewers to comment on the revisions as shown in De Beers’ Version
History Table.
Board staff are requesting reviewers’ input on the revisions as indicated in De Beers' Version
History Table. The reviewer comments end date has been changed to June 8, 2020 and the
Proponent Responses End Date has been changed to June 15, 2020.

Item Description:

De Beers Canada (De Beers) submitted an Aquatic Effects Monitoring Program (AEMP)
Response Plan on March 6, 2020. This Response Plan is required by Licence MV2011L2-0004,
Part G, condition 7.
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
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Comment Summary
De Beers Canada Inc. - Snap Lake (Proponent)
ID

Topic

1

General File

Reviewer
Comment/Recommendation
Comment (doc) Low and Medium
action levels for drinking water
Recommendation

Proponent Response

Board Staff Analysis

N/A

Board staff distributed
the proposed action
levels for review.

Proponent Response

Board Staff Analysis

Environment and Climate Change Canada: Russell Wykes
ID

Topic

1

ECCC Comment

Reviewer
Comment/Recommendation

Comment ECCC has reviewed this Apr 30: Thank-you for reviewing
file in accordance with our
the file
mandate, and has no comments at
this time
Recommendation N/A

Noted.

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

ID

Topic

8

General File

1

Topic: Dissolved Comment Section 2.2.2 of the
Oxygen
Response Plan describes the
influence of dissolved oxygen (DO)
on the solubility of manganese and
suggests that the recent lower
dissolved oxygen conditions may
result in more soluble forms of
manganese in the water column. It
also states that "Decrease in
winter DO concentrations over
time may be contributing to the
increasing trend in manganese
concentrations in Snap Lake and
elevated concentrations near the
bottom of the lake during underice conditions." ENR acknowledges
that section 5.1.1 states that
profiles of dissolved oxygen
concentrations will be collected at
all Aquatic Effects Monitoring
Program (AEMP) stations as part of
the routine field measurements
during the collection of AEMP
water samples; however, there is
no additional discussion of actions
that could be taken to increase DO
in the effluent discharge, and/or in

Comment (doc) ENR Letter with
Comments and Recommendations
Recommendation
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Proponent Response

Board Staff Analysis
Noted.

Apr 30: De Beers has proposed
Adequate response.
mitigation options that are feasible
and reasonable. A mitigation
involving oxygenation of the
effluent or hypolimnetic
oxygenation is not feasible or
reasonable. While oxygenation of
the hypolimnion may add some
initial benefit, conditions would
reverse once the oxygen supply is
removed. Furthermore, lower
dissolved oxygen (DO)
concentrations near the bottom of
Snap Lake are likely naturally
occurring, similar to those
observed at the bottom of
Northeast Lake and during
baseline conditions (Golder 2020).
Reference: Golder (Golder
Associates Ltd.). 2020. Response
Plan for Low Drinking Water
Quality Action Level for
Manganese. Prepared for De Beers
Canada Inc., Yellowknife, NT,
Canada.
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Snap Lake. Addressing dissolved
oxygen could be another way to
mitigate increasing manganese
concentrations in the water
column.
Recommendation 1) ENR
recommends that De Beers
provide additional discussion in
the Response Plan of possible
actions and mitigations that could
be implemented to increase
dissolved oxygen in the effluent
discharge and in Snap Lake as
these measures could aid in
decreasing manganese
concentrations in the Snap Lake
water column.
2

Topic: Medium
Action Level

Comment Section 5.0 states that
medium and high action levels for
water quality will be set as part of
updates to the AEMP Design Plan
for Closure and Post-Closure,
which is expected to be submitted
to the Mackenzie Valley Land and
Water Board (MVLWB) for review
and approval later in 2020. ENR
notes that at minimum, the
medium action level for
manganese should be defined and
approved prior to analysis of the
2020 monitoring data as per
footnote a) of Table 5.2-2 in the
currently approved AEMP Design
Plan. Postponing until the updated
AEMP Design Plan for Closure and
Post Closure is approved would
delay assessment of changes in
manganese concentrations against
action levels for the 2020, and
potentially mitigations to be
included for the 2021 field
sampling programs.
Recommendation 1) ENR
recommends that at minimum, a
medium action level be defined
and implemented by De Beers in
time for the 2020 sampling season.
The need for a high action level
can then be determined based on
an additional year of data.
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Apr 30: De Beers has proposed an Board staff distributed
update to the Low Action Level
the proposed action
and a new Medium Action Level
levels for review.
(Attachment A, Table 1). The
Action Levels related to drinking
water in the Aquatic Effects
Monitoring Program (AEMP)
Response Framework are intended
to protect values for the water in
Snap Lake and not specifically to
safeguard potable water at the
Snap Lake Mine (the Mine).
Therefore, De Beers proposes that
the Medium Action Level for
protecting "Water is Safe to Drink"
in Snap Lake is a confirmed
manganese concentration greater
than 70% of the health-based
drinking water guideline (Health
Canada 2019) in a sample
collected at any location in Snap
Lake from a depth of mid-depth or
shallower. A confirmed
concentration would require that a
second sample, to be collected at
the same location as soon as
reasonably possible after the
exceedance is identified, have a
manganese concentration within
20% of the original concentration
(i.e., a relative percent difference
of 20% or less between the
manganese concentrations in the
original and second samples).
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Samples from the bottom of the
lake or at SNP 02-15 (the water
intake) are excluded from the
Medium Action Level because
these do not represent a depth at
which water would be collected
for typical drinking water
purposes, with the exception of
use by the Mine camp, where the
water intake is located at the
bottom of the lake. Specific to this
response plan, drinking water for
the Mine camp can be treated to
remove manganese or the water
intake can be moved to a higher
depth if manganese
concentrations in potable water
are determined to be a concern by
De Beers or the Health Authority.
Elevated concentrations of
manganese that are limited to the
bottom of Snap Lake should not
trigger a Medium Action Level
because: . they have been
identified historically in Snap Lake
and other northern lakes and are
likely due to reducing conditions
caused by naturally low bottom
dissolved oxygen concentrations
(i.e., reducing conditions increases
the solubility of manganese,
causing manganese from
sediments to be released to the
bottom portion of the water
column) . they do not pose a
human health concern for people
that are collecting water from the
surface of Snap Lake Based on the
proposed Medium Action Level,
the Low Action Level trigger will be
adjusted to be a manganese
concentration greater than 60% of
the drinking WQG at any location
in Snap Lake from a depth of middepth to surface. If only bottom
depth samples are available from
the sampling location, then these
concentrations would be used to
assess the Low Action Level.
Manganese concentrations at SNP
02-15 will be used by De Beers,
and the Health Authority as
MV2011L2-0004 – De Beers Snap Lake
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appropriate, to identify the need
for additional monitoring of the
intake water and treated drinking
water and/or to assess whether
changes to the drinking water
system for the Mine are
appropriate, such as treatment to
reduce manganese or moving the
water intake to a shallower depth.
Reference: Health Canada. 2019.
Guidelines for Canadian Drinking
Water Quality - Summary Table.
Prepared by the FederalProvincial-Territorial Committee
on Drinking Water. Ottawa, ON,
Canada.
3

None

Comment None
Recommendation 2) ENR
recommends that the medium
action level be set by De Beers
such that if it is triggered, there
will be sufficient time to
implement mitigation measures to
reduce the potential of triggering
the high action level.
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Apr 30: A Medium Action Level has
been proposed (see response to
GNWT-ENR-2). A Medium Action
Level is not expected to be
triggered for manganese because
the most recently observed
maximum mid-depth
concentration in 2019 (i.e., 28.8
&micro;g/L; De Beers 2020) and
the predicted maximum wholelake average concentration (36
&micro;g/L; Golder 2019) are well
below 70% of the health-based
drinking WQG for manganese (120
&micro;g/L; Health Canada 2019).
However, if triggered, the
proposed Medium Action Level
will provide sufficient time to
implement mitigation measures to
reduce the potential of triggering a
High Action Level due to the
conservatism in the Medium
Action Level. The proposed
Medium Action Level is based on a
single confirmed result at a single
location that shows manganese
concentrations that are still 30%
below the drinking water quality
guideline (WQG). Therefore,
mitigation, if needed, could be
implemented before manganese
concentrations are above the
drinking WQG at any single
location and before concentrations
are greater than 70% of the

Board staff distributed
Version 2 of the AEMP
Response Plan for
review.
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drinking WQG at multiple locations
in Snap Lake. References: De Beers
(De Beers Canada Inc.). 2020. 2019
Annual Report in Support of the
Aquatics Effects Monitoring
Program Water Licence
(MV2011L2-0004), Snap Lake
Project. Submitted to the
Mackenzie Valley Land and Water
Board. Yellowknife, NT, Canada.
Golder (Golder Associates Ltd.).
2019. Snap Lake Hydrodynamic
and Water Quality Model Report
Version &ndash; 2. Prepared for
De Beers Canada Inc., Yellowknife,
NT, Canada. Health Canada. 2019.
Guidelines for Canadian Drinking
Water Quality &ndash; Summary
Table. Prepared by the FederalProvincial-Territorial Committee
on Drinking Water. Ottawa, ON,
Canada.
4

Topic: Proposed Comment Section 5.1.1 proposes
Additional
seasonal monitoring (i.e.,
Monitoring
April/May, July, and
August/September) of total and
dissolved manganese
concentrations at multiple depths
in Snap Lake and the reference
lake in 2020. ENR notes that it isn't
clear if additional monitoring will
be conducted if manganese
concentrations trigger the low
action level again.
Recommendation 1) ENR
recommends that if the low action
level for manganese is exceeded
during any of the proposed
sampling events, additional
sampling be completed by De
Beers at the location of the
exceedance on a biweekly basis)
until concentrations return to
below the low action level
concentration (e.g., three
consecutive samples).

Apr 30: For 2020, De Beers has
proposed seasonal monitoring of
total and dissolved manganese at
multiple depths within Snap Lake.
De Beers feels that this additional
monitoring is sufficient at this
time. The sampling of in-lake
stations are carefully planned and
require safety and logistic rigor
and given ongoing uncertainties
with respect to Covid-19, and
effects on availability of staff and
contractors, De Beers cannot
commit to bi-weekly sampling.

Board staff
recommend biweekly
monitoring to be
considered after
Covid-19 subsides and
when there is
occupancy at Snap
Lake. De Beers could
incorporate that in the
submission of the
AEMP Design Plan
under Licence
MV2019L2-0004.

5

Topic: Potable
Comment Section 5.1.2 of the Plan
Water Sampling states that potable water samples
will also be analyzed for total and
dissolved manganese. ENR notes
that the frequency of this sampling

Apr 30: Samples collected from
the water intake station (SNP 0215) and at a location after the
water is treated (i.e., after
filtration/chlorination) will be

Noted.
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isn't clear.
Recommendation 1) ENR
recommends that De Beers clarify
the frequency that potable water
samples will be collected and
analyzed for total and dissolved
manganese.

analyzed three times in 2020 (once
during ice-covered conditions and
twice during open-water
conditions) for total and dissolved
manganese, during periods when
water is pumped from Snap Lake
for drinking water purposes.
Measurements of field pH and
dissolved oxygen concentrations
will also be collected at the time of
sampling.

6

Topic: Mitigation Comment Section 5.2 discusses
Options
two mitigation options that could
be considered to address elevated
manganese concentrations in Snap
Lake water. ENR notes that it isn't
clear what will trigger the
implementation of these
mitigation measures, or how they
will be selected from the options
presented.
Recommendation 1) ENR
recommends that De Beers clearly
identify a trigger for the selection
and implementation of mitigation
measures for increasing
manganese concentrations in Snap
Lake water.

Apr 30: The mitigation options
described in the Response Plan
were intended to demonstrate the
availability of feasible options to
reduce manganese concentrations
in potable water at the Snap Lake
Mine (the Mine) if reductions were
deemed appropriate. De Beers will
use the information collected from
the proposed monitoring
(response to GNWT comment #5)
to determine if additional
monitoring or mitigation of the
drinking water system at the Mine
is appropriate; if potable water
concentrations are above the
health-based drinking water
quality guideline for manganese,
then the Health Authority will be
notified and provide guidance on
the appropriate next steps.

Board staff note that
mitigation measures
should be conducted
prior to significant
threshold, potable
water concentrations
are exceeding the
health-based drinking
water quality guideline
for manganese is
above significant
threshold, and action
levels should be set to
a value more
conservative then the
standard guidelines.

7

Topic:
Manganese
Concentrations
above Drinking
Water Quality
Guideline

Apr 30: The risk that mid-depth or
shallower concentrations of
manganese in Snap Lake will
exceed the health-based drinking
water quality guideline (WQG) in
2020 is low (see response to
GNWT #2). If manganese
concentrations exceed the
drinking WQG in 2020 only in
samples collected from the bottom
of Snap Lake, these exceedances
are not a human health concern
for people collecting drinking
water from the surface of Snap
Lake. If manganese concentrations
exceed the health-based drinking
WQG in 2020 in the potable water
supply, De Beers will notify the
Health Authority and complete

Board staff note that
mitigation measures
should be conducted
prior to significant
threshold. Board staff
recommend De Beers
conduct mitigation
before exceeding the
Health Canada
drinking water quality
guidelines.

Comment Section 5.3 states that
"If manganese concentrations are
measured above drinking water
quality guidelines (WQGs) in
potable water in 2020, De Beers
will notify the responsible health
authority for the Northwest
Territories." ENR notes that if
there are exceedances of drinking
WQGs in potable water in 2020,
then Snap Lake water would likely
also exceed drinking WQGs. This
would be an exceedance of the
Significance Threshold "Drinking
Water for Humans - Water Must
be Drinkable" representing a
significant adverse effect to Snap
Lake under the current water
quality objectives. The purpose of
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the tiered action level approach is
to enable De Beers to implement
mitigation measures to prevent
conditions that would exceed a
significance threshold, from
developing.
Recommendation 1) ENR
recommends that if there is a risk
of manganese concentrations
exceeding the drinking WQGs in
2020, or thereafter, De Beers
implement an approved mitigation
measure to prevent such
exceedances, as soon as
practicable.

appropriate monitoring and/or
mitigation of the drinking water
supply as described in the
Response Plan or as directed by
the Health Authority.

16

Topic: Proposed
Revisions to Low
and Medium
Drinking Water
Levels for
Manganese

Comment <font
June 15: Thank-you for your
color="red">(Submitted after Due support on these revisions
Date)</font> ENR supports De
Beers' proposed revisions to low
and medium drinking water action
levels for Manganese and
appreciates the opportunity to
review Version 2 of the Response
Plan. ENR also supports the
additional manganese monitoring
proposed for Snap and Northeast
Lakes in 2020.
Recommendation N/A

17

Topic: Revised
Medium
Drinking Water
Action Level for
Manganese

Comment In Version 1.0 of the
Response Plan for Low Drinking
Water Quality Action Level for
Manganese, manganese
concentrations exceeded the
health-based drinking WQG for
manganese of 120 µg/L. Given the
proposed revisions to the low and
medium drinking water action
levels for manganese in Version
2.0 of the plan, the 2019
concentrations exceeded both the
proposed low and medium action
levels.
Recommendation 1) ENR
recommends that as a result of
2019 exceedances of the proposed
low and medium action levels, De
Beers propose a high action level
in the next version of the AEMP
Design Plan.
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Noted.

June 15: The 2019 samples were Adequate response.
not above the Low and Medium
Action Levels (Table 5-2 in Version
2 of the Response Plan for Low
Drinking Water Quality Action
Level for Manganese). If a middepth sample is available, then the
comparison for the proposed Low
Action Level is based on the total
manganese concentrations in the
mid-depth sample.&nbsp; Medium
Action Levels are based on the
total manganese concentrations of
mid-depth (or shallower) samples.
In 2019, the concentration of total
manganese in the bottom sample
from SNP 02-20e (1 September
2019) (196 &micro;g/L) was above
60% of the Health Canada (2019)
drinking water quality guideline of
120 &micro;g/L, but the
concentration of total manganese
in the mid-depth sample (SNP 02Page 8 of 16

20e, 1 September 2020) was below
60% of the guideline. Therefore
based on the new Action Levels,
the 2019 total manganese
concentrations in Snap Lake would
not have triggered a Low or
Medium Action
Level.&nbsp;&nbsp; As per the
latest guidelines for Aquatic
Effects Monitoring Programs
(MVLWB et al 2019), De Beers will
be proposing High Action Levels
for the protection of drinking
water in the next version of the
AEMP Design Plan. References:
Health Canada. 2019. Guidelines
for Canadian Drinking Water
Quality &ndash; Summary Table.
Prepared by the FederalProvincial-Territorial Committee
on Drinking Water. Ottawa, ON,
Canada. Available at:
https://www.canada.ca/en/healthcanada/services/environmentalworkplacehealth/reportspublications/ waterquality/guidelines-canadiandrinking-water-quality-summarytable.html. Accessed January 2020.
MVLWB, GLWB, SLWB, WLWB, and
GNWT (Mackenzie Valley Land and
Water Board, Gwich&rsquo;in
Land and Water Board, Sahtu Land
and Water Board,
Wek&#39;e`ezhi`i Land and Water
Board, Government of the
Northwest Territories). 2019.
Guidelines for aquatic effects
monitoring programs. March 2019.
18

attached letter

Comment (doc) see attached
letter
Recommendation see attached
letter

June 15: Thank-you for the letter

Noted.

Proponent Response

Board Staff Analysis

Apr 30: Thank-you for reviewing
the plan

Noted.

GNWT - Lands - North Slave Region: Joseph Heron
ID

Topic

1

Inspectors
Comments NSRO

Reviewer
Comment/Recommendation
Comment The Inspector has
reveiwed the plan and has no
comments at this time.
Recommendation The Inspector

MV2011L2-0004 – De Beers Snap Lake
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has no recommendations at this
time.
MVLWB: Jacqueline Ho
Reviewer
Comment/Recommendation

ID

Topic

1

2.2.2 Dissolved
Oxygen

Comment Section 2.2.2. of the
AEMP Response Plan states that
"Reducing conditions, such as the
occurrence of lower dissolved
oxygen (DO) concentrations, can
increase the solubility of
manganese and result in the
release of manganese
concentrations from the
sediment/water boundary into the
water column". Board staff note
that there is no mention of
sediment quality in the response
plan. Have sediment samples been
collected at or near the stations
where elevated manganese
concentrations have been
observed and are there observable
trends?
Recommendation Please provide
information related to available
sediment quality data and if
increasing trends have been
observed.

Apr 30: Complete information will Adequate response.
be provided in the 2019 AEMP
report (De Beers 2020; due by 1
May 2020), but following is a brief
summary and sections to check
within the AEMP report for further
details: . In 2019, sediment quality
sampling was completed at SNP
02-20e (i.e., the deep diffuser
station with elevated bottom
manganese concentrations in
2019), . sediment manganese
concentrations were within the
normal range (Section 4.5.2.1), .
there were no statistically
significant trends in sediment
manganese concentrations
(Section 4.5.5), . based on visual
evaluation of temporal plots,
sediment manganese
concentrations generally
decreased from 2014 to 2019 in
the top 5-cm layer samples and
from 2013 to 2019 in the top 2-cm
layer samples (Section 4.5.5;
Figure 4.5-5). Reference: De Beers
(De Beers Canada Inc.). 2020. 2019
Annual Report in Support of the
Aquatics Effects Monitoring
Program Water Licence
(MV2011L2-0004), Snap Lake
Project. Submitted to the
Mackenzie Valley Land and Water
Board. Yellowknife, NT, Canada.

2

4.3 Discussion

Comment Section 4.3 of the AEMP
Response Plan states that "These
lower DO concentrations may be
contributing to the release of
more soluble forms of manganese
from the sediment into the water
column". Board staff note that
additional sampling of the water
column is planned, but there is no
mention of pore water sampling to
measure the souble form of

Apr 30: The proposed sampling
Adequate response.
described in the Response Plan
(Golder 2020) is appropriate to
characterize spatial patterns in
lake manganese concentrations,
and to provide the necessary
information needed to assess the
risk to drinking water and to assess
the cause of elevated manganese
concentrations in water samples.
Sampling pore water to provide

MV2011L2-0004 – De Beers Snap Lake

Proponent Response

Board Staff Analysis
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manganese . Has porewater
sampling been considered?
Recommendation Please provide
information related to pore water
sampling and include rationale if
this is not being considered.

additional information is not
recommended because: . pore
water sampling results are not
expected to provide information to
assess the risk to drinking water or
to inform mitigations, and . the
feasibility of effectively sampling
porewater in Snap Lake is
considered low due to the highly
organic and unconsolidated nature
of the sediment (Section 4.5.1;
Table 4.5-1 in De Beers [2020]).
References: De Beers (De Beers
Canada Inc.). 2020. 2019 Annual
Report in Support of the Aquatics
Effects Monitoring Program Water
Licence (MV2011L2-0004), Snap
Lake Project. Submitted to the
Mackenzie Valley Land and Water
Board. Yellowknife, NT, Canada.
Golder (Golder Associates Ltd.).
2020. Response Plan for Low
Drinking Water Quality Action
Level for Manganese. Prepared for
De Beers Canada Inc., Yellowknife,
NT, Canada.

3

Section 5.1.3
Discharge to
Snap Lake

Comment Board staff note that
the upcoming Water Licence
MV2019L2-0004 will have new
effluent quality criteria (EQC)
defined and it is anticipated that
De Beers will no longer be treating
water prior to discharging to Snap
Lake. Further information related
to concentrations in the existing
water management system (i.e.,
sumps associated with the North
Pile and the Water Management
Pond) should be considered within
the proposed monitoring and
subsequent reporting.
Recommendation Please include
an assessment of manganese
concentrations observed in the
water management system in
future Response Plan reporting.

Apr 30: Noted. De Beers will
include a summary of data from
the water management pond and
other relevant water monitoring
locations in future reporting
related to the manganese
response plan.

Adequate response.

4

Section 5.1.3
Discharge to
Snap Lake

Comment At this time, no EQC for
manganese has been proposed or
deemed to be required. However,
potential contingency to address
elevated concentrations in the

Apr 30: Contingency measures to
address potential elevated
concentrations of manganese in
the potable water system at Snap
Lake were described in the

Adequate response.

MV2011L2-0004 – De Beers Snap Lake
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untreated surface water being
managed on site should be
considered.
Recommendation Please include
contingency measures for
addressing potential elevated
manganese concentrations in the
water management system and
ultimately discharge to Snap Lake.

MV2011L2-0004 – De Beers Snap Lake

Response Plan (Golder 2020). The
elevated concentrations of
manganese at the deep stations in
Snap Lake appear to be linked to
historical effluent discharge,
residual manganese in the
sediments (both natural and
potentially linked to historical
effluent discharge), and/or the
change in the redox potential at
the sediment water interface, and
not to current discharge; however,
response to triggering of an Action
Level in Snap Lake has been
described in response to GNWTENR-2 and GNWT-ENR-3.
Contingency measure to address
potential elevated concentrations
of manganese in the water
management system that
ultimately discharges to Snap Lake
includes: - Review the manganese
data collected at the SNP stations Implement additional monitoring
trigger levels within our water
quality data management system
to evaluate the relative
concentration of manganese at the
SNP stations as compared to
receiving environment guidelines
(e.g., use the Low and Medium
AEMP Action Levels as trigger
levels to evaluate manganese at
SNP stations that do not discharge
direct to Snap Lake). - If triggers
are reached: confirm the initial
result and consider collecting
additional samples at the SNP
station. - Analyze temporal and
spatial trends in manganese data. Identify source of manganese. Conduct a desktop or field special
study to evaluate further
mitigation options. Reference:
Golder (Golder Associates Ltd.).
2020. Response Plan for Low
Drinking Water Quality Action
Level for Manganese. Prepared for
De Beers Canada Inc., Yellowknife,
NT, Canada.
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5

Section 5.2.1
Manganese
Removal

Comment Board staff note that
backwash of filter media will be
disposed of in the water
management system. Board staff
remind De Beers that if this
mitigation is required, then an
update to the Waste Management
Plan and the Water Management
Plan will be required for Board
approval. Clarification on spent
media and filters would also be
required as part of that update.
Recommendation De Beers to
provide updated Waste
Management Plan and Water
Management Plan to the Board if
filtration to remove manganese
from drinking water is required.

Apr 30: Noted. If filtration to
Adequate response.
remove manganese from the
potable drinking water is
implemented, De Beers will update
the Waste and Water
Management Plans and submit to
the Board. At a minimum, updates
to the Water and Waste
Management Plans will be
submitted in the fall as a condition
of the new Water Licence
(MV2019L2-0004).

6

Section 5.2.1
Manganese
Removal

Comment In addition, it is
assumed that backwash would
have elevated manganese
concentrations. In the absence of
actual quantitative data, some
indication of volume and
concentrations and the anticipated
effects on the water quality within
the water management system
would be useful.
Recommendation De Beers to
provide information related to
anticipated effects of the
backwash on the existing water
quality in the water management
system.

Apr 30: As the spent backwash
Adequate response.
water could be high in metals
(particularly manganese), this
water would be managed to
preserve the quality of the surface
water in the water management
system. Backwash water could be
discharged to an on-site
wastewater handling and disposal
system, or captured and retreated. Any sludge containing
manganese precipitates would be
disposed of in the North Pile
(following the same procedure to
dispose of sludge from the water
management pond).

7

Section 5.1.3
Discharge to
Snap Lake and
Section 5.3
Reporting

Comment Board staff note that
station SNP 02-17 is referred to;
however, De Beers has previously
indicated that this station is no
longer active because the
temporary water treatment plant
that it is associated with is no
longer used. The upcoming Water
Licence MV2019L2-0004 and the
Annex A: Surveillance Network
Program no longer includes that
statiion.
Recommendation De Beers to
clarify whether station SNP 02-17
is still active and will require
monitoring through 2020.

Apr 30: Station SNP 02-17 is not
active and should not have been
referenced in Section 5.1.3. Station
SNP 02-17 will not be monitored in
2020.

MV2011L2-0004 – De Beers Snap Lake

Board staff note the
reference to SNP 0217 has been removed
from AEMP Response
Plan V2.
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8

Proposed Action Comment De Beers has proposed
Levels
to sample from a depth of middepth or shallower for the low and
medium action levels. How will De
Beers demonstrate that it is in fact
changes in dissolved oxygen levels
that is the cause of the increase in
manganese if action levels do not
include data from deeper depth?
Recommendation De Beers to
clarify how it will verify the cause
of increase in manganese.&nbsp;

MV2011L2-0004 – De Beers Snap Lake

June 15: The purpose of the
Adequate response.
proposed Medium Action Level for
drinking water for manganese is to
identify potential risks to drinking
water in Snap Lake and is
therefore focussed on depths
(mid-depth and shallower) from
which people would collect water
for drinking water purposes. The
Medium Action Level does not
include comparisons to
manganese concentrations at
bottom depths because elevated
concentrations at these depths
have been observed historically in
Snap Lake and in other northern
lakes, and do not present a risk to
drinking water if the mid-depth
concentrations are below the
Health Canada drinking water
guideline for manganese (Health
Canada 2019).&nbsp; The results
of the additional manganese
sampling in Snap and Northeast
lakes, as proposed in Version 2 of
the Response Plan for Low
Drinking Water Quality Action
Level for Manganese, combined
with vertical water column profiles
of field phyisco-chemical
measurements (i.e., dissolved
oxygen, pH, temperature and
specific conductivity) collected as
part of the AEMP and treated
effluent manganese
concentrations collected as part of
the SNP, will be used to evaluate
the potential cause(s) of the
elevated manganese
concentrations in Snap Lake
should they be observed in
2020.&nbsp;&nbsp; Reference:
Health Canada. 2019. Guidelines
for Canadian Drinking Water
Quality &ndash; Summary Table.
Prepared by the FederalProvincial-Territorial Committee
on Drinking Water. Ottawa, ON,
Canada. Available at:
https://www.canada.ca/en/healthcanada/services/environmentalworkplacePage 14 of 16

health/reportspublications/ waterquality/guidelines-canadiandrinking-water-quality-summarytable.html. Accessed January 2020.
9

Low Action Level Comment De Beers has proposed
to change the low action level to
&quot;greater than 60% of
drinking WQG&quot;, instead of
75%. Please provide supporting
rationale for this proposed change.
Recommendation De Beers to
provide rationale for the proposed
changes from 75% to 60% of the
Heath Canada Human Health
Water Quality Guidelines for the
low action level.&nbsp;

June 15: De Beers lowered the Low Adequate response.
Action Level from 75% to 60% of
the health-based Health Canada
drinking water quality guideline to
recognize that mid-depth or
shallower waters in Snap Lake (i.e.,
the sampling depth that applies to
Drinking Water Action Levels)
should be well below the drinking
water guideline to allow sufficient
buffer for implementing mitigation
to protect drinking water if
required.&nbsp; Although healthbased drinking water guidelines
are developed conservatively,
which is consistent with other
types of water quality guidelines,
there is a low potential for
reviewing and modifying a healthbased drinking water quality
guideline.&nbsp; Modifying factors
that are relevant to other types of
guidelines, such as modifying an
aquatic life guideline based on the
resident species of the receiving
water body, are not typically
applicable to human health-based
drinking water guidelines.&nbsp;
Reducing the Low Action Level
percentage to 60% allows the
Medium and High Action Levels for
drinking water to be set at
progressively higher percentages
of the health-based drinking water
guideline without exceeding the
drinking water guideline at depths
relevant for drinking water.

North Slave Metis Alliance: Jess Hurtubise
ID

Topic

1

General

Reviewer
Comment/Recommendation

Proponent Response

Comment NSMA has reviewed the Apr 30: Thank-you for reviewing
submitted AEMP Response Plan.
the plan
We are satisfied with the
description of potential sources of
the manganese increase and we
approve of additional monitoring

MV2011L2-0004 – De Beers Snap Lake

Board Staff Analysis
Noted.
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in 2020 to identify any
reoccurences of similar
events.&nbsp;
Recommendation No
recommendations at this time.
Snap Lake Environmental Monitoring Agency (SLEMA): Sonia Aredes
Reviewer
Comment/Recommendation

ID

Topic

2

General File

Comment (doc) see attached
Recommendation

3

Missing
manganese
values in the
SNP Reports.

Comment It is not very clear
whether there is an issue with
manganese blanks or this is a
matter of missing manganese
values in the reports. While SLEMA
is aware that no all the samples
require to be analyzed for metals,
it considers it is a good practice -if
information is available - to have
SNP report as complete as
possible. Manganese values are
not reported in the following: March 2019 SNP report for SNP 215, as well as May 2019 Report for
SNP02-5, July 2019 SNP Report for
SNP02-15 and SNP02-17b, August
2019 SNP Report for all the
sampled SNP stations and
September 2019 SNP Report for all
the sampled SNP stations. SLEMA
notices the missing information
includes the reported exceeded
values. Good reason to have all
reported
Recommendation DB submit
updated SNP reports with the
missing values in order to have the
complete information despicted in
the Reports

MV2011L2-0004 – De Beers Snap Lake

Proponent Response

Board Staff Analysis
Noted.

Apr 30: Data from the SNP stations Noted.
are reported as preliminary in the
monthly reports and final in the
Water Licence Annual Report.
Sometimes data appear to be
missing from the monthly reports
because of lab delays in reporting
or because a sample container was
broken during transport to the
laboratory. Re-submission of the
monthly SNP data at this time is
not required because final SNP
data were included in the WLAR
report submitted on March 30,
2020. The data submitted align
with the sampling and analysis
requirements as set out in the
Water Licence (MV2011L2-0004)
for the SNP stations.
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Snap Lake Environmental Monitoring Agency
Website: www.slema.ca

Angela Love, EP
Regulatory Specialist
Mackenzie Valley Land and Water Board
P.O. Box 2130
Yellowknife, NT X1A 2P6
April 15, 2020
Subject: Review of De Beers Canada Inc. - Response Plan for Low Drinking
Water Quality Action Level for Manganese
Dear Ms. Love,
The Snap Lake Environmental Monitoring Agency (SLEMA) would like to thank
the MVLWB for the opportunity to comment on the De Beers’ Report. SLEMA
has reviewed the drafts and wish to submit comments on the following:

Introduction
DeBeers reported two samples exceeded the new Guideline for Canadian
Drinking Water Quality for Manganese in 2019, as follow: “The total manganese
concentration in one sample collected at SNP 02-15 (Snap Lake water intake
station) on March 28, 2019 (148 μg/L) and one sample collected at SNP 02-20e
(deep diffuser station in Snap Lake) on September 1, 2019 (196 μg/L) were
above the new drinking WQG”.
In May 2019 Health Canada released its new Guidelines for Canadian Drinking
Water Quality for Manganese. The maximum acceptable concentration (MAC) for
total manganese in drinking water is 120 μg/L. This MAC is based on a possible
association between manganese in drinking water and neurological effects in
children. The aesthetic objective (AO) for total manganese in drinking water is
20 μg/L and is intended to minimize the occurrence of complaints based on the
discoloration effects due to the presence of manganese oxides in drinking water
The CCME long-term CWQG for manganese for the protection of aquatic life is
560 μg/L (for a water hardness of 215 mg/L as CaCO3 and pH 7.6)

As per Part G, Item 7 of the Water Licence MV2011L2-0004 (MVLWB 2018), an
AEMP Response Plan is required if an Action Level is triggered. In compliance
with this, De Beers provided notification of a Low Action Level for drinking water

1

Snap Lake Environmental Monitoring Agency
Website: www.slema.ca

quality for manganese to the Mackenzie Valley Land and Water Board (MVLWB)
on 6 December 2019, which resulted in a submission date for this Response
Plan of 6 March 2020.
Snap Lake Environmental Monitoring Agency (SLEMA) has reviewed the
DeBeers document “Response Plan for Low Drinking Water Quality Action Level
for Manganese”, and would like to provide the MacKenzie Valley Land and Water
Board the following comments
Comments
The Report is complete, and the issue has been thoroughly discussed. Minor
concerns are presented in the attached excel sheet
Conclusion
Although
1) statistical trend analyses completed on total manganese identified an
increasing trend at six of the ten stations currently monitored in Snap Lake (i.e.,
SNP 02-20d, SNP 02-20e, SNP02-20f, SNAP03, SNAP05, SNAP06 from 2016 to
2019, and
2) the 2019 whole-lake average concentrations of total manganese, 18 μg/L
in April and 31 μg/L in August, were above the Snap Lake normal range of
2.46 to 7.45 μg/L and above the Northeast Lake reference range in 2019
(1.43 to 3.80 μg/L),
SLEMA notices that
1) the values reported are well below the WQG for protection of aquatic life
2) The exceedance reported with respect to total manganese in drinking
water correspond to samples at depth where, due to the occurrence of
anoxic conditions in certain circumstances, the release of soluble forms of
manganese are enabled
Therefore, SLEMA founds the submission and the proposed action plan
adequate.
If you have any questions, please feel free to contact our office.
Sincerely,
Sonia Aredes
SLEMA Environmental Analyst
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April 16, 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 – Snap Lake
Water Licence – MV2011L2-0004
AEMP Response Plan –Drinking Water
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: Dissolved Oxygen
Comment(s):
Section 2.2.2 of the Response Plan describes the influence of dissolved oxygen (DO)
on the solubility of manganese and suggests that the recent lower dissolved oxygen
conditions may result in more soluble forms of manganese in the water column. It
also states that “Decrease in winter DO concentrations over time may be
contributing to the increasing trend in manganese concentrations in Snap Lake and
elevated concentrations near the bottom of the lake during under-ice conditions.”
ENR acknowledges that section 5.1.1 states that profiles of dissolved oxygen
concentrations will be collected at all Aquatic Effects Monitoring Program (AEMP)
stations as part of the routine field measurements during the collection of AEMP
water samples; however, there is no additional discussion of actions that could be
1

taken to increase DO in the effluent discharge, and/or in Snap Lake. Addressing
dissolved oxygen could be another way to mitigate increasing manganese
concentrations in the water column.
Recommendation(s):
1) ENR recommends that De Beers provide additional discussion in the Response
Plan of possible actions and mitigations that could be implemented to increase
dissolved oxygen in the effluent discharge and in Snap Lake as these measures
could aid in decreasing manganese concentrations in the Snap Lake water
column.
Topic 2: Medium Action Level
Comment(s):
Section 5.0 states that medium and high action levels for water quality will be set as
part of updates to the AEMP Design Plan for Closure and Post-Closure, which is
expected to be submitted to the Mackenzie Valley Land and Water Board (MVLWB)
for review and approval later in 2020.
ENR notes that at minimum, the medium action level for manganese should be
defined and approved prior to analysis of the 2020 monitoring data as per footnote
a) of Table 5.2-2 in the currently approved AEMP Design Plan.
Postponing until the updated AEMP Design Plan for Closure and Post Closure is
approved would delay assessment of changes in manganese concentrations against
action levels for the 2020, and potentially mitigations to be included for the 2021
field sampling programs.
Recommendation(s):
1) ENR recommends that at minimum, a medium action level be defined and
implemented by De Beers in time for the 2020 sampling season. The need for a
high action level can then be determined based on an additional year of data.
2) ENR recommends that the medium action level be set by De Beers such that if it
is triggered, there will be sufficient time to implement mitigation measures to
reduce the potential of triggering the high action level.
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Topic 3: Proposed Additional Monitoring
Comment(s):
Section 5.1.1 proposes seasonal monitoring (i.e., April/May, July, and
August/September) of total and dissolved manganese concentrations at multiple
depths in Snap Lake and the reference lake in 2020.
ENR notes that it isn’t clear if additional monitoring will be conducted if manganese
concentrations trigger the low action level again.
Recommendation(s):
1) ENR recommends that if the low action level for manganese is exceeded during
any of the proposed sampling events, additional sampling be completed by De
Beers at the location of the exceedance on a biweekly basis) until concentrations
return to below the low action level concentration (e.g., three consecutive
samples).
Topic 4: Potable Water Sampling
Comment(s):
Section 5.1.2 of the Plan states that potable water samples will also be analyzed for
total and dissolved manganese.
ENR notes that the frequency of this sampling isn’t clear.
Recommendation(s):
1) ENR recommends that De Beers clarify the frequency that potable water samples
will be collected and analyzed for total and dissolved manganese.
Topic 5: Mitigation Options
Comment(s):
Section 5.2 discusses two mitigation options that could be considered to address
elevated manganese concentrations in Snap Lake water.
ENR notes that it isn’t clear what will trigger the implementation of these mitigation
measures, or how they will be selected from the options presented.
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Recommendation(s):
1) ENR recommends that De Beers clearly identify a trigger for the selection and
implementation of mitigation measures for increasing manganese
concentrations in Snap Lake water.
Topic 6: Manganese Concentrations above Drinking Water Quality Guideline
Comment(s):
Section 5.3 states that “If manganese concentrations are measured above drinking
water quality guidelines (WQGs) in potable water in 2020, De Beers will notify the
responsible health authority for the Northwest Territories.”
ENR notes that if there are exceedances of drinking WQGs in potable water in 2020,
then Snap Lake water would likely also exceed drinking WQGs. This would be an
exceedance of the Significance Threshold “Drinking Water for Humans – Water Must
be Drinkable” representing a significant adverse effect to Snap Lake under the
current water quality objectives.
The purpose of the tiered action level approach is to enable De Beers to implement
mitigation measures to prevent conditions that would exceed a significance
threshold, from developing.
Recommendation(s):
1) ENR recommends that if there is a risk of manganese concentrations exceeding
the drinking WQGs in 2020, or thereafter, De Beers implement an approved
mitigation measure to prevent such exceedances, as soon as practicable.
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.

4

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
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June 8, 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 – Snap Lake
Water Licence – MV2011L2-0004
AEMP Response Plan –Drinking Water
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: Dissolved Oxygen
Comment(s):
Section 2.2.2 of the Response Plan describes the influence of dissolved oxygen (DO)
on the solubility of manganese and suggests that the recent lower dissolved oxygen
conditions may result in more soluble forms of manganese in the water column. It
also states that “Decrease in winter DO concentrations over time may be
contributing to the increasing trend in manganese concentrations in Snap Lake and
elevated concentrations near the bottom of the lake during under-ice conditions.”
ENR acknowledges that section 5.1.1 states that profiles of dissolved oxygen
concentrations will be collected at all Aquatic Effects Monitoring Program (AEMP)
stations as part of the routine field measurements during the collection of AEMP
water samples; however, there is no additional discussion of actions that could be
1

taken to increase DO in the effluent discharge, and/or in Snap Lake. Addressing
dissolved oxygen could be another way to mitigate increasing manganese
concentrations in the water column.
Recommendation(s):
1) ENR recommends that De Beers provide additional discussion in the Response
Plan of possible actions and mitigations that could be implemented to increase
dissolved oxygen in the effluent discharge and in Snap Lake as these measures
could aid in decreasing manganese concentrations in the Snap Lake water
column.
Topic 2: Medium Action Level
Comment(s):
Section 5.0 states that medium and high action levels for water quality will be set as
part of updates to the AEMP Design Plan for Closure and Post-Closure, which is
expected to be submitted to the Mackenzie Valley Land and Water Board (MVLWB)
for review and approval later in 2020.
ENR notes that at minimum, the medium action level for manganese should be
defined and approved prior to analysis of the 2020 monitoring data as per footnote
a) of Table 5.2-2 in the currently approved AEMP Design Plan.
Postponing until the updated AEMP Design Plan for Closure and Post Closure is
approved would delay assessment of changes in manganese concentrations against
action levels for the 2020, and potentially mitigations to be included for the 2021
field sampling programs.
Recommendation(s):
1) ENR recommends that at minimum, a medium action level be defined and
implemented by De Beers in time for the 2020 sampling season. The need for a
high action level can then be determined based on an additional year of data.
2) ENR recommends that the medium action level be set by De Beers such that if it
is triggered, there will be sufficient time to implement mitigation measures to
reduce the potential of triggering the high action level.
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Topic 3: Proposed Additional Monitoring
Comment(s):
Section 5.1.1 proposes seasonal monitoring (i.e., April/May, July, and
August/September) of total and dissolved manganese concentrations at multiple
depths in Snap Lake and the reference lake in 2020.
ENR notes that it isn’t clear if additional monitoring will be conducted if manganese
concentrations trigger the low action level again.
Recommendation(s):
1) ENR recommends that if the low action level for manganese is exceeded during
any of the proposed sampling events, additional sampling be completed by De
Beers at the location of the exceedance on a biweekly basis) until concentrations
return to below the low action level concentration (e.g., three consecutive
samples).
Topic 4: Potable Water Sampling
Comment(s):
Section 5.1.2 of the Plan states that potable water samples will also be analyzed for
total and dissolved manganese.
ENR notes that the frequency of this sampling isn’t clear.
Recommendation(s):
1) ENR recommends that De Beers clarify the frequency that potable water samples
will be collected and analyzed for total and dissolved manganese.
Topic 5: Mitigation Options
Comment(s):
Section 5.2 discusses two mitigation options that could be considered to address
elevated manganese concentrations in Snap Lake water.
ENR notes that it isn’t clear what will trigger the implementation of these mitigation
measures, or how they will be selected from the options presented.
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Recommendation(s):
1) ENR recommends that De Beers clearly identify a trigger for the selection and
implementation of mitigation measures for increasing manganese
concentrations in Snap Lake water.
Topic 6: Manganese Concentrations above Drinking Water Quality Guideline
Comment(s):
Section 5.3 states that “If manganese concentrations are measured above drinking
water quality guidelines (WQGs) in potable water in 2020, De Beers will notify the
responsible health authority for the Northwest Territories.”
ENR notes that if there are exceedances of drinking WQGs in potable water in 2020,
then Snap Lake water would likely also exceed drinking WQGs. This would be an
exceedance of the Significance Threshold “Drinking Water for Humans – Water Must
be Drinkable” representing a significant adverse effect to Snap Lake under the
current water quality objectives.
The purpose of the tiered action level approach is to enable De Beers to implement
mitigation measures to prevent conditions that would exceed a significance
threshold, from developing.
Recommendation(s):
1) ENR recommends that if there is a risk of manganese concentrations exceeding
the drinking WQGs in 2020, or thereafter, De Beers implement an approved
mitigation measure to prevent such exceedances, as soon as practicable.
Topic 7: Proposed Revisions to Low and Medium Drinking Water Levels for
Manganese
Comment(s):
ENR supports De Beers’ proposed revisions to low and medium drinking water
action levels for Manganese and appreciates the opportunity to review Version 2 of
the Response Plan.
ENR also supports the additional manganese monitoring proposed for Snap and
Northeast Lakes in 2020.
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Recommendation(s):
N\A
Topic 8: Revised Medium Drinking Water Action Level for Manganese
Comment(s):
In Version 1.0 of the Response Plan for Low Drinking Water Quality Action Level for
Manganese, manganese concentrations exceeded the health-based drinking WQG for
manganese of 120 µg/L. Given the proposed revisions to the low and medium
drinking water action levels for manganese in Version 2.0 of the plan, the 2019
concentrations exceeded both the proposed low and medium action levels.
Recommendation(s):
1) ENR recommends that as a result of 2019 exceedances of the proposed low and
medium action levels, De Beers propose a high action level in the next version of
the AEMP Design Plan.
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
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Table 1: Response to GNWT #2 –Proposed Revision to Low Action Level and Proposed Medium Action Level for Drinking
Water - Manganese
Action Level

Low
Effects are measurable but
well below the significance
threshold – trigger meant as
a warning and requirement
for further evaluation
Medium
Effects are measurable and
are trending towards the
significance threshold, but
still well below it

2013 AEMP Design Plan Update for Care
and Maintenance(a)




Manganese concentration at
any location in Snap Lake or at SNP 0215 is above 75% of the Health Canada
human health drinking water quality
guideline

Not provided

Proposed Revision


Manganese concentration at middepth or shallower from any location
in Snap Lake is above 60% of the
Health Canada human health
drinking water quality guideline(b)(c)(d)



Manganese concentration at middepth or shallower from any location
in Snap Lake is above 70% of the
Health Canada human health
drinking water quality guideline(b)(c)(e)

a) Source: Golder (2016).
b) Action Levels for drinking water exclude consideration of coliforms.
c) Health Canada sets drinking water guidelines to be the maximum acceptable concentrations to protect the health of the most
vulnerable members of society, such as children and the elderly (Health Canada 2019). Meeting these guidelines provides
confidence that the water is safe to drink.
d) If only a bottom sample is available at a location in Snap Lake, this sample will be used to assess the Low Action Level.
e) Result confirmed by the laboratory and through one round of confirmatory sampling.
AEMP = Aquatic Effects Monitoring Program.

Reference:
Golder (Golder Associates Ltd.). 2016. 2013 Snap Lake Aquatics Effects Monitoring Program Design Plan
– Update for Care and Maintenance in Support of the Water Licence (MV2011L2-0004). Snap Lake
Project. Submitted to the Mackenzie Valley Land and Water Board. Yellowknife, NT, Canada.
Health Canada. 2019. Guidelines for Canadian Drinking Water Quality – Summary Table. Prepared by the
Federal-Provincial-Territorial Committee on Drinking Water. Ottawa, ON, Canada.

