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1. Purpose/Report Summary
The purpose of this Report is to present to the Mackenzie Valley Land and Water Board
(MVLWB/the Board) a request from De Beers Canada Inc. (De Beers) to make a change to the
Surveillance Network Program (SNP) (SNP change request) in Water Licence (Licence) MV2005L20015.
2. Background
•
•
•
•
•

August 8, 2018 – SNP change request received;
August 9, 2018 – Review commenced;
August 23, 2018 – Reviewer comments and recommendations due and received;
August 24, 2018 – Responses due and received;
August 30, 2018 – Request for SNP change presented to the Board for decision.

3. Discussion
Background
In a notification dated November 28, 2017 and notification dated January 29, 2018, De Beers
submitted toxicity test results for discharge from Lake N11, including sublethal tests that show
adverse effects on the Fathead Minnow. De Beers has been investigating the cause of mortality of
the Fathead Minnow and proposed to conduct additional toxicity testing with copper treatment to
determine if the mortality is caused by “Sporadic Mortality Phenomenon” (SMP).
In a letter dated February 1, 2018, Board staff reminded De Beers that any changes to the SNP
require Board approval. In a letter dated February 16, 2018, De Beers indicated that the additional
test with copper treatment is to investigate the cause of mortality of the Fathead Minnow, and had
not formally requested a SNP change at the time.
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Regulatory Requirements
Part G, condition 33 of Licence MV2005L2-0015 requires:
Water or Waste from the Project that enters the Receiving Environment, including Discharges
from SNP station 02 and 04, shall not be acutely toxic as determined by the acute toxicity tests
described in Part B of the attached Surveillance Network Program.

Submission Description
On August 8, 2018, De Beers submitted a request (attached) to change the footnotes which support
the tables in the SNP annexed to Licence MV2005L2-0015 (Annex A: Surveillance Network Program,
Part B, condition 2), specifically to add a component to footnote (g) (sub-footnote f), which lists the
toxicity analyses required for SNP station 20, including a sublethal toxicity test with Fathead
Minnow. Board staff included De Beers’ suggested wording in a draft Licence that was circulated for
review (as referenced below), and specifically requested reviewer input.:
f. Sublethal toxicity – Test of Larval Growth and Survival Using Fathead Minnows using water
treated with microbial growth inhibitor, such as copper, to substitute the test specified in
Footnote (g) – c.
De Beers’ August 8, 2018 request outlines this request was made at the recommendation of the
laboratory Nautilus Environmental (Nautilus); Nautilus had identified that the high Fathead Minnow
mortality was due to “Sporadic Mortality Phenomenon”, which is caused by naturally-occurring
microbes (e.g. fungi) in the water sample, which is further exacerbated because standard test design
required the test water be maintained at a relatively warm temperature (25°C). The naturallyoccurring fungi causes microbial growth to occur on the Fathead Minnow, leading to its mortality.
Based on the experience from a mine in British Columbia, Nautilus recommended adding low dose
of copper to the test water to inhibit the microbial growth, so that the actual toxicity of the Water
Management Pond (WMP) discharge water can be determined.
De Beers’ August 8, 2018 request indicates that De Beers undertook a site-specific study using water
samples obtained from the Gahcho Kué Water Management Pond. Five samples collected between
November 2017 and July 2018 were tested using the proposed copper treatment. Based on the
additional tests, it was confirmed that:
• High mortality caused by fungal growth occurs sporadically, i.e. some of the untreated
samples have over 90% survival rates, while some show below 50% survival rates;
• The high degree of variation in mortality rates among samples with similar water quality are
not caused by other constituents in the water; and
• The fungal growth in the water can be inhibited by the addition of copper.

4. Comments
Part B, condition 7 of Licence MV2005L2-0015 states:
The Schedules, the Surveillance Network Program, and any compliance dates specified in this
Licence may be amended at the discretion of the Board. If any compliance dates for the
submission of a plan, report, or program falls on a weekend or holiday, the plan, report, or
program shall be submitted on the following business day.
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Therefore, the Board has the authority and discretion to make changes to the Surveillance Network
Program.
5. Reviewer Comments
By August 23, 2018, comments and recommendations on the SNP change request were received
from 3 reviewers:
•
•
•

Environment and Climate Change Canada (ECCC);
Government of the Northwest Territories – Environment and Natural Resources (GNWT-ENR);
and
Board staff.

De Beers Canada Inc. responded to all comments by August 24, 2018. The Review Summary and
Attachments (attached) presents the concerns identified through this review.
The following summarizes the main issues raised during the review:
ECCC commented (ECCC comment-2) that they do not have any issue with the Proponent
conducting two concurrent toxicity tests but stated that copper can cause toxicity in fish depending
on water chemistry, and this may confound interpretation of any test results involving mortality.
ECCC noted that, to control for copper toxicity, a third concurrent bioassay with inhibitor only (in lab
water) could be run. This recommendation is similar to GNWT-ENR comment-2. De Beers responded
(attached email correspondence) that they will ensure that when the copper treatment is applied to
a duplicated SNP-20 water sample, an additional test will be undertaken on lab control water with
the same copper dose. ECCC responded via email that they support the use of four concurrent lab
tests as proposed by De Beers. In the decision letter, the Board could remind De Beers to adhere to
the commitment made to ECCC (via email correspondence) and to GNWT-ENR (GNWT-ENR
comment-2) that De Beers shall ensure when the copper treatment is applied to a duplicated SNP20 water sample, an additional test will be undertaken on lab control water with the same copper
dose.
GNWT-ENR (GNWT-ENR comment-3) requested the wording for the draft Licence footnote be
clarified, to which De Beers agreed. Board staff have included this recommended change in the draft
Licence (attached) for Board consideration.
Comments from Board staff requested additional information from De Beers on their statistical
analyses used to determine that the high minnow mortalities are due to SMP, and further rationale
as to why copper was ultimately selected as the most optimal microbial growth inhibitor. De Beers
responded appropriately to these comments and in general provided the requested additional
information. Board staff also recommended (Board staff comment-3) a small revision to the
language proposed by De Beers for footnote (g) – sub-footnote (f), to which De Beers also agreed
with. Board staff have included this recommended change in the draft Licence (attached) for Board
consideration.
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6. Security
The status of security for this project will not be affected by the Board’s decisions related to De
Beers’ SNP change request.

7. Conclusion
Board staff conclude that further information was provided by reviewers on suggested wording to
clarify footnote (g) – sub-footnote (f) in Annex A: Surveillance Network Program, Part B, condition 2.
Board staff conclude there are no outstanding issues or concerns with this submission request.
Annex C of the draft Licence has also been updated to reflect this proposed revision.

8. Recommendation
Board staff recommend the Board make a motion to approve the change to Annex A: Surveillance
Network Program, Part B, condition 2, footnote (g) – sub-footnote (f) of Water Licence MV2005L20015, as requested by De Beers on August 8, 2018 and as amended through the review process.
A draft decision letter is attached.
Board staff recommend including the following text in the decision letter:
•

The Board reminds De Beers to adhere to the commitments made during the review process,
specifically in the attached email correspondence with ECCC and response to GNWT-ENR
comment-2.

9. Attachments
•
•
•
•
•
•

SNP Change Request from De Beers
o Supporting Document
Review Summary and Attachments
Email correspondence between ECCC and De Beers
Draft Water Licence Cover Page
Draft Water Licence Conditions
Draft Decision Letter from the Board

Respectfully submitted,

Kierney Leach
Technical Regulatory Specialist
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Review Comment Table
Board:

MVLWB

Review Item:

De Beers Gahcho Kue - Request to Change SNP (MV2005L2-0015)

File(s):

MV2005L2-0015

Proponent:

De Beers Canada Inc - Gahcho Kue

Document(s):

Request to Change SNP (14.3 MB)
Engagement Log (114 kb)
draft conditions for SNP revision (see page 62 of 66) (678 KB)

Item For Review Distributed
Aug 9 at 16:44 Distribution List
On:
Reviewer Comments Due
By:

Aug 23, 2018

Proponent Responses Due
By:

Aug 24, 2018
On August 8, 2018, De Beers Canada Inc. (De Beers) has submitted a request to change
Annex A: Surveillance Network Program, Part B, footnotes (g), which provides a list of
toxicity analyses including sublethal toxicity test with Fathead Minnow required for SNP
20.
Background:
In a notification dated November 28, 2017 and notification dated January 29, 2018, De
Beers submitted N11 Discharge Toxicity Results, as required for SNP 20. These
notifications indicate that the some of the sublethal toxicity tests have shown
adverse effects on the Fathead Minnow, but not other test species. De Beers has been
investigating the cause of mortality of the Fathead Minnow, and proposed to conduct
additional toxicity testing with copper treatment to determine if the mortality is caused
by “Sporadic Mortality Phenomenon”.

Item Description:

As per Water Licence MV2005L2-0015, Part G, condition 33:
Water or Waste from the Project that enters the Receiving Environment,
including Discharges from SNP station 02 and 04, shall not be acutely toxic as
determined by the acute toxicity tests described in Part B of the attached
Surveillance Network Program.
In a letter dated February 1, 2018, Board staff reminded De Beers that any changes to
SNP requires Board approval. In a letter dated February 16, 2018, De Beers indicated
the additional test with copper treatment is to investigate the cause of morality of the
Fathead Minnow, and had not formally request for SNP change at the time.
De Beers has requested a shorter review period. As such, Board staff has set the review
period to two weeks. If reviewers require more time, please contact Board staff as soon
as possible.
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Reviewers are invited to submit questions, comments and recommendations using
the Online Review System (ORS) by the review comment deadline specified
below. Please provide comments and recommendations on the:
•
•

SNP Change Request; and
Draft SNP (with proposed changes on page 62 of 66).

The purpose of the draft SNP is to allow parties to comment on the Proponent’s
proposed changes. These draft materials are not intended to limit in any way the scope
of parties’ comments. The Board is not bound by the contents of the draft SNP and will
make its decision at the close of the proceeding on the basis of all the evidence and
arguments filed by all parties.
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.
In addition to the email distribution list, the following organizations received review
materials by fax:

General Reviewer
Information:

NWT Metis Nation - Tim Heron, NWTMN IMA Coordinator (867) 872-3586;
rcc.nwtmn@northwestel.net

Contact Information:

Angela Love 867-766-7456
Jacqueline Ho 867-766-7465
Kierney Leach 867-766-7470

Comment Summary
De Beers Canada Inc - Gahcho Kue (Proponent)
ID Topic
1 General File

Reviewer
Comment/Recommendation

Proponent Response

Comment (doc) Lehti et al. (2016) An
evaluation of artifactual toxicity in
fathead minnow tests caused by
microbes, presented at CEW 2016.
Recommendation

Board Staff Analysis
Noted.

Environment and Climate Change Canada: Eva Walker
ID Topic

Reviewer
Comment/Recommendation

Proponent Response

Board Staff Analysis

1 General File

Comment (doc) ECCC Cover Letter
Recommendation

2 Letter from
DeBeers
August 8,

Comment De Beers Canada Inc. (the
Aug 22: A variety of treatment
De Beers’ response is
Proponent) has stated that the toxicity methods were evaluated by
appropriate.
tests on Fathead Minnow conducted Nautilus Environmental to control
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2018 Re:
Gahcho Kue
Water
License
(MV2005L20015) Request to
change
Annex A, Part
B, Footnote
(g)

with the addition of copper to inhibit
microbial growth shows better
survival. The Proponent has inquired if
it is acceptable to run the toxicity test
with and without copper concurrently.
ECCC does not have any issue with the
Proponent conducting two concurrent
toxicity tests. However, as noted by
the Proponent, copper can cause
toxicity in fish depending on water
chemistry, and this may confound
interpretation of any test results
involving mortality. To control for
copper toxicity, a third concurrent
bioassay with inhibitor only (in lab
water) could be run, but this becomes
expensive. ECCC would like to know if
Nautilus Environmental is aware of any
other microbial growth inhibitors other
than copper that will not cause toxicity
in Fathead Minnow?
Recommendation ECCC recommends
that the Proponent determine if there
are other microbial growth inhibitors
other than copper that could be used
for toxicity testing with Fathead
Minnow.

adverse responses to fathead
minnows caused by naturallyoccurring microbes in ambient
water samples. These methods
included filtration, UV treatment,
chlorination/dechlorination and
copper amendment. The copper
treatment showed the most
consistent results, likely because
each of the other treatments rely
on a pre-sterilization step (i.e.,
prior to test initiation), whereas
the copper amendment provides
a continual exposure of the
prophylactic treatment
throughout the exposure. Results
of these treatments were
presented by Lehti et al. (2016) at
the Canadian Ecotoxicity
Workshop, and a copy of the
poster is included in this
response.

Board staff note that
there has been further
email correspondence
between De Beers and
ECCC to resolve the
concerns presented in
this comment and
recommendation from
ECCC. This email
correspondence is
attached to this Board
package.

Proponent Response

Board Staff Analysis

GNWT - ENR: Central Email GNWT
ID Topic

Reviewer
Comment/Recommendation

4 General File

Comment (doc) ENR Letter with
Comments and Recommendations
Recommendation

1 Topic 1:
Toxicity
Testing Copper
Amendment

Comment DBCI is proposing an
amendment to the testing
requirements in Annex A, Part B,
footnote (g) with respect to the
sublethal toxicity test with the fathead
minnow, Pimephales promelas (clause
c). The results of previous testing with
the fathead minnow test (e.g., October
of 2017) have suggested test
organisms were affected by a
naturally-occurring fungus, which
resulted in increased, but variable,
mortality. The project laboratory has

Noted.

Aug 24: It should be noted, the
purpose of the additional test
with copper treatment is, in the
case of Sporadic Mortality
Phenomenon occurring in the
untreated water sample, there is
additional evidence to the
inspector to consider De Beers's
water discharge request. In
another word, if there is high
mortality in the copper treated
water for any reason, De Beers
will not be able to use it as an
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2 None

recommended the use of copper, a
known fungicide, to inhibit fungal
growth to reduce observed variability
in the toxicity test. By amending the
test waters DBCI can evaluate whether
adverse effects are attributed to the
discharge waters alone. This approach
has precedence at other sites (e.g., in
British Columbia), and has been shown
to be an effective method for resolving
fungal infection. However, copper can
be toxic to aquatic life at low
concentrations; therefore, it is
important to ensure that the
amendment does not contribute to
any toxicity of the tested species. ENR
retained LGL Limited to assist with this
review, and their memo is attached for
the Board's consideration.
Recommendation 1) ENR recommends
the copper amendment dose be
informed by the discharge water
quality at SNP-20 so that ameliorating
factors of copper toxicity (i.e., pH,
dissolved organic carbon; DOC, and
water hardness) are accounted for in
the dose. The intent of this approach is
to reduce risk to the test organisms
from the addition of copper.
Specifically, it is recommended that
the copper amendment does not
exceed an estimated EC20 for fathead
minnows based on the multiple linear
regression model approach presented
in Brix et al. (2017; attached).

evidence for the Sporadic
Mortality Phenomenon
occurrence. As per the memo in
Appendix A of De Beer's request,
through multiple test runs using
actual water samples from
different seasons and Nautilus
previous experiences, Nautilus
determined the most optimal
copper dosage is 10 ug/L. De
Beers intends to follow Nautilus's
recommended dosage based
their empirical data and expertise
on this subject. In the future, if it
is proven Nautilus's
recommended dosage is not
sufficient in treating the fungal
growth or causing toxicity, De
Beers will consider the numerical
model approach as suggested in
GNWT #1.

no risk to the receiving
environment. It is in
the best interest of the
Proponent to ensure
they have used the
most optimal dose of
copper treatment for
this additional toxicity
test.

Comment None
Recommendation 2) ENR recommends
amended and unamended study
control samples are tested along side
the amended and unamended SNP-20
samples to evaluate whether the
copper amendment has contributed to
any observed toxicity. Considering that
an appropriate copper dose is
dependent on the concentrations of
ameliorating factors (e.g., pH, DOC,
and water hardness), the amended

Aug 24: As described in the
previous response, the purpose
of the additional test with copper
treatment is, in the case of
Sporadic Mortality Phenomenon
occurring in the untreated water
sample, there is an additional
evidence to the inspector to
consider De Beers's water
discharge request. If there is
minimal mortality in the copper
treated sample water, and since

De Beers’ response to
this comment, as well
as information
provided though email
correspondence
between ECCC and De
Beers as follow-up to
ECCC comment-1,
should address the
noted concern and
recommendation. De
Beers has outlined that
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3 Topic 2: SNP
Proposed
Wording
Change

and unamended study control should
have similar pH, DOC, and water
hardness as the tested discharge water
from SNP-20 (e.g., water from the
receiving environment).

copper will NOT reduce toxicities
of other toxicants, it would've
already proven that the copper
addition is not causing toxicity to
the test fish. On the other hand,
if there is high mortality in the
copper treated water for any
reason, De Beers will not be able
to use that test as an evidence of
the Sporadic Mortality
Phenomenon occurrence. Below
is a typical test setup:
- Lab control water, untreated
- SNP-20 water, untreated
- Lab control water, copper
treatment
- SNP-20 water, copper treatment

they will ensure when
the copper treatment is
applied to a duplicated
SNP-20 water sample,
an additional test will
be undertaken on lab
control water with the
same copper dose.

Comment DBCI has proposed the
following wording for inclusion in the
SNP Annex: Sublethal toxicity - Test of
Larval Growth and Survival Using
Fathead Minnows using water treated
with microbial growth inhibitor, such
as copper, to substitute the test
specified in Footnote (g) - c. ENR does
not feel this wording accurately
reflects ENR's understanding of the
proposed change. ENR's understanding
is that the toxicity test modification is
intended to provide additional insight
into toxicity test results, as opposed to
substituting for the current test. This is
reflected in our second comment
above. ENR suggests that the following
wording is more appropriate: Sublethal
toxicity - Test of Larval Growth and
Survival Using Fathead Minnows using
water treated with microbial growth
inhibitor, such as copper, may be used
in addition to the test specified in
Footnote (g) - c in order to support the
interpretation of any observed toxicity.
Recommendation 1) ENR recommends
that the clause in the SNP Annex could
be modified to: f. Sublethal toxicity
 Test of Larval Growth and
Survival Using Fathead Minnows using

Aug 24: Agreed. In addition, to
incorporate MVLWB #3, below is
De Beers's requested verbiage: f.
Sublethal toxicity - Test of Larval
Growth and Survival Using
Fathead Minnows using water
treated with copper as a
microbial growth inhibitor may
be used in addition to the test
specified in Footnote (g) - c in
order to support the
interpretation of any observed
toxicity.

Board staff agree with
both the GNWT-ENR’s
recommendation, and
De Beers’ new
suggested wording.
Board staff have
updated the draft
Licence to include
these suggestions for
the Board.
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water treated with microbial growth
inhibitor, such as copper, may be used
in addition to the test specified in
Footnote (g)  c in order to
support the interpretation of any
observed toxicity.
MVLWB: Jacqueline Ho
ID Topic

Reviewer
Comment/Recommendation

Proponent Response

Board Staff Analysis

1 Sporadic
Comment De Beers has indicated that
Mortality
the high mortality rate of fathead
Phenomenon minnow is caused by Sporadic
Mortality Phenomenon. Board staff
acknowledge De Beers' efforts of doing
five rounds of experiments to
determine the cause of mortality. Out
of the five rounds of experiments,
round 1 (Nov 17, 2017) and round 4
(Jun 28, 2018) have shown signs of
Sporadic Mortality Phenomenon
(SMP). De Beers has not presented
standardized methods or statistical
analyses to determine if the high
minnow mortalities are affected by
Sporadic Morality Phenomenon.
Recommendation Please clarify how
De Beers evaluated the data of the five
rounds of experiments to conclude
that the high minnow mortality is due
to SMP. Has De Beers considered any
other causes of the high minnow
morality?

Aug 24: Nautilus Environmental De Beers’ response is
identified the Sporadic Mortality appropriate.
Phenomenon on the basis of: 1) a
high degree of between-replicate
variability, and 2) noted incidence
of fungal growth occurring on the
mortalities. A reduction in the
rates of mortality and incidence
of fungal growth on the
mortalities associated with
copper amendment provides
further evidence that the effects
were indeed caused by microbes,
since it is unlikely that addition of
copper would reduce the toxicity
of any toxicants.

2 Copper
treatment

Aug 24: The cause of the sporadic De Beers’ response is
minnow mortality is described in appropriate.
response to MVLWB #1. The
selection of the copper treatment
is described in response to ECCC
#1.

Comment De Beers has indicated that
the additional 'Test of Larval Growth
and Survival Using Fathead Minnows'
using water treated with copper was
selected at the recommendation of
Nautilus Environmental. The literature
review describes various methods
(such as UV treatment, use of 2 fish
per container instead of 10 fish per
test chamber) to control Sporadic
Morality Phenomenon.
Recommendation Board staff
recommend De Beers provide further
explanation as to why treating the
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water with copper was selected.
Please identify what other potential
causes were researched/investigated
prior to determining that SMP is likely
occurring and deciding to use copper
as a microbial growth inhibitor for
SMP.
3 Contingencie Comment De Beers has proposed to
s
add footnote f, "Sublethal toxicity Test of Larval Growth and Survival
Using Fathead Minnows using water
treated with microbial growth
inhibitor, such as copper, to substitute
the test specified in Footnote (g) - c."
Board staff note the proposed wording
"such as copper" indicates that there
may be other methods used, but De
Beers has only provided evidence for
copper treatment. In the event that
the 'Test of Larval Growth and Survival
Using Fathead Minnows', using water
treated with copper as a microbial
growth inhibitor also fails, what are De
Beers' other contingencies or next
steps in dealing with this issue.
Recommendation Please provide
additional information outlining what
De Beers' other contingencies or next
steps are, should the use of water
treated with copper as a microbial
growth inhibitor fail. Board staff note
that if De Beers wishes to make any
other additional changes to the SNP
besides the copper treatment, a new
SNP change request will have to be
submitted for review and Board
approval. Therefore, Board staff
recommend removing "such as" from
De Beers' suggested wording.

Aug 24: At this point, copper is
the only fungal growth treatment
method that De Beers proposes.
De Beers agrees with the
recommended wording change.
Please see Response to GNWT
#3.

4 Laboratory
Source

Aug 24: De Beers has not
De Beers has answered
submitted samples to other
Board staff’s question
laboratories; however, Nautilus in their response.
Environmental notes that
Sporadic Mortality Phenomenon
occurs periodically in samples at
both of its laboratories, which
use different sources of fish,

Comment Has De Beers considered
carrying out the Fathead Minnow test
using a different laboratory to see if
results are consistent across different
labs? For example, the environment or
location from which Nautilus
Environmental is sourcing their
Fathead Minnow could be leading to
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the fungal growth.
Recommendation Please identify if De
Beers has considered carrying out the
Fathead Minnow test using a different
laboratory as an investigative exercise.

water and food for the tests. It is
unlikely that the fish themselves
are the source of the microbes,
since the effect only occurs in
concentrations of samples, and
not in exposures to laboratory
control water. If the fish were the
source of the microbes, we would
expect to see adverse effects
occurring in the controls, as well
as the concentrations of sample.
Furthermore, it should be noted
that this effect has been
recognized previously as a
common artifactual effect in this
test method, for example, as
reported by Downey et al. (2009).
https://setac.onlinelibrary.wiley.c
om/doi/abs/10.1002/etc.562019
0130

MV2005L2-0015 – De Beers GahCho Kue Request to change SNP

Page 8 of 8

An evaluation of artifactual toxicity in fathead minnow tests caused by microbes
Madison Lehti1, James Elphick1, Gary Lawrence2 and Nick Manklow3
1 Nautilus

Introduction

Methods

A mining company in British Columbia is required to conduct periodic
chronic toxicity tests on ambient water samples at specific locations
upstream and downstream of mine operations. Testing includes a 32day test with fathead minnows (Pimephales promelas). Water samples
were collected from four sites: one upstream (REF) and three
downstream (EXP1, EXP2, EXP3). Survival in these samples (reference and
downstream) has often been reduced relative to laboratory controls, but
since effects did not appear to be attributable to chemical composition
or location in relation to mine influence, it was suspected that
microbial/fungal interference may have been the cause of mortality
(Table 1). This type of response has been documented previously and
termed “sporadic mortality phenomenon”.1,2,3 Mortality due to
microbial/fungal interference generally occurs starting 4 days following
hatch, which is equivalent to day 6 in a 32-day test; the majority of
mortality in all samples was seen between days 6 and 12 (Figure 1). 1
Toxicity Identification Evaluation (TIE) treatments were performed in an
effort to confirm whether toxicity was caused by microbial/fungal
interference.
Site

2015Q1
Mean ±
SD (%)

2015Q2
Mean ±
SD (%)

2015Q3
Mean ±
SD (%)

2015Q4
Mean ±
SD (%)

2016Q1
Mean ±
SD (%)

2016Q2
Mean ±
SD (%)

CTL

98 ± 3.3

83 ± 21

95 ± 3.3

93 ± 5.4

87 ± 5.4

98 ± 3.3

REF

73 ± 16

73 ± 12

25 ± 50

68 ± 14

60 ± 31

90 ± 3.8

EXP1

70 ± 21

32 ± 8.4

13 ± 27

45 ± 18

85 ± 14

87 ± 9.4

EXP2

58 ± 20

25 ± 22

53 ± 14

35 ± 31

50 ± 13

75 ± 10

EXP3

80 ± 14

65 ± 8.4

23 ± 21

52 ± 10

63 ± 21

83 ± 8.6

Table 1. Fathead minnow survival in untreated samples and controls
(CTL) in 2015 and the first two quarters of 2016. SD=standard deviation.
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Organism: <24hr fathead minnow eggs
Test type: Static renewal
Test vessel: 1-L glass jars
Feeding: Fed twice daily with Artemia
Replicates: 4 per treatment
Temperature: 25 ± 1°C
Light: 8-h dark/16-h light; 100-500 lux
Control water: Moderately hard
reconstituted water (MHRW)

Sample hardness: ~200-500 mg/L
CaCO 3
Sample storage: Samples received
weekly and stored at 4 ± 2°C
TIE treatments: 0.45 µm filtration;
chlorination with hypochlorite and
dechlorination with sodium thiosulfate;
UV sterilization; copper addition (as
cupric chloride dihydrate)
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Figure 2. Fathead minnow survival in filtered and
chlorination/dechlorination treatments. Initial TIE
trials were only conducted on sample EXP2 on Aug
20, 2015, Sept 3, 2016 and Sept 22, 2016. Test
duration was 14 days. Error bars = 1 S.D.

Figure 3. Fathead minnow survival in UV and
chlorination/dechlorination treatments on samples
collected during Q4 of 2015. Test duration was 14 days.
Error bars = 1 S.D.
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Figure 7. Fathead minnow survival in untreated and
copper spiked (10µg/L) samples collected during Q2 of
2016. Error bars = 1 S.D.

The filtration, chlorination/dechlorination and UV treatments reduced
toxicity in some cases, but results were inconsistent across samples and
toxicity was not completely removed (Figures 2 and 3). In addition, UV
treatment caused adverse effects on laboratory controls as survival was
less than 70% (Figure 4).

The fact that each of the treatments were partially effective at reducing
toxicity suggests that microbial/fungal interference due to laboratory
conditions was the cause of toxicity, since all of the treatments would be
expected to inhibit or remove microbial/fungal interference. Due to the
consistent efficacy and minimal impact on control performance, copper
treatment is recommended as a method to effectively mitigate toxicity
due to microbial/fungal interference, while still allowing a relevant
measure of the presence of other toxicants in the samples.
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Figure 1. Daily survival of fathead minnows over a 32-day test period
(data shown for Q3, 2015). Days 6-12 are highlighted to show the period
of greatest mortality.

Figure 4. Fathead minnow survival in laboratory
controls subjected to TIE treatments. Untreated data
was the average of all individual untreated averages.
Error bars = 1 S.D.

Figure 5. Fathead minnow survival in
chlorination/dechlorination and copper spike (60
µg/L) on samples collected during Q4 of 2015. Error
bars= 1 S.D.
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Copper addition, however, consistently reduced toxicity. Despite
improving survival in the majority of samples, both the 60 µg/L and 20
µg/L addition rates caused adverse effects on the laboratory control and
site reference sample (Figures 4, 5 and 6). An addition rate of 10 µg/L Cu
effectively reduced mortality in the samples while allowing the
laboratory control to meet validity requirements (Figures 4 and 7). This
addition rate is equivalent to the 30-day average BC water quality
guideline for copper at the hardness of these samples. 4
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Figure 6. Fathead minnow survival in untreated and
copper spiked (20µg/L) samples collected during Q1 of
2016. Error bars = 1 S.D.
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Environment and
Climate Change Canada

Environnement et
Changement climatique Canada

Environmental Protection Operations Directorate
Prairie & Northern Region
5019 52nd Street, 4th Floor
P.O. Box 2310
Yellowknife, NT X1A 2P7

ECCC File: 5100 000 013/007
MVLWB File: MV2005L2-0015

August 20, 2018

Via online submission
Angela Love
Regulatory Specialist
Mackenzie Valley Land and Water Board
7th Floor, 4922 48th Street
P.O. Box 2130
Yellowknife, NT X1A 2P6
Dear Ms. Love:
RE: MV2005L2-0015 – De Beers Canada Inc. – Gahcho Kue Mine – Request to
Change Surveillance Network Program (SNP)
Environment and Climate Change Canada (ECCC) has reviewed the information
submitted to the Mackenzie Valley Land and Water Board (MVLWB) regarding the
above-mentioned SNP change request and is submitting comments via the online review
system. ECCC’s specialist advice is provided based on our mandate, in the context of
the Canadian Environmental Protection Act and the pollution prevention provisions of the
Fisheries Act.
Should you require further information, please do not hesitate to contact me at (867)
669-4733 or Melissa.Pinto@canada.ca.
Sincerely,
[original signed by]
Melissa Pinto
Senior Environmental Assessment Coordinator
Attachment(s): ECCC Comments Excel Sheet
cc:

Georgina Williston, Head, Environmental Assessment North (NT and NU)

Gmada

www.canada.ca/en/environment-climate-change
www.canada.ca/fr/environnement-changement-climatique

Government of

Gouvernement des

Northwest Territories Territoires du Nord-Ouest

August 23, 2018
Kierney Leach
Regulatory Officer
Mackenzie Valley Land and Water Board
7th Floor – 4910 50th Avenue
P.O. Box 2130
Yellowknife, NT
X1A 2P6
Dear Ms. Leach,
Re:

DeBeers - Gahcho Kue
Water Licence – MV2005L2-0015
SNP Change Request
Request for Comment

The Department of Environment and Natural Resources (ENR), Government of the
Northwest Territories has reviewed the request 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: Toxicity Testing - Copper Amendment
Comment(s):
DBCI is proposing an amendment to the testing requirements in Annex A, Part B,
footnote (g) with respect to the sublethal toxicity test with the fathead minnow,
Pimephales promelas (clause c). The results of previous testing with the fathead
minnow test (e.g., October of 2017) have suggested test organisms were affected by
a naturally-occurring fungus, which resulted in increased, but variable, mortality.
The project laboratory has recommended the use of copper, a known fungicide, to
inhibit fungal growth to reduce observed variability in the toxicity test. By amending
the test waters DBCI can evaluate whether adverse effects are attributed to the
discharge waters alone. This approach has precedence at other sites (e.g., in British
Columbia), and has been shown to be an effective method for resolving fungal
1

infection. However, copper can be toxic to aquatic life at low concentrations;
therefore, it is important to ensure that the amendment does not contribute to any
toxicity of the tested species.
ENR retained LGL Limited to assist with this review, and their memo is attached
for the Board’s consideration.
Recommendation(s):
1) ENR recommends the copper amendment dose be informed by the discharge

water quality at SNP-20 so that ameliorating factors of copper toxicity (i.e., pH,
dissolved organic carbon; DOC, and water hardness) are accounted for in the
dose. The intent of this approach is to reduce risk to the test organisms from the
addition of copper. Specifically, it is recommended that the copper amendment
does not exceed an estimated EC20 for fathead minnows based on the multiple
linear regression model approach presented in Brix et al. (2017; attached).

2) ENR recommends amended and unamended study control samples are tested

along side the amended and unamended SNP-20 samples to evaluate whether
the copper amendment has contributed to any observed toxicity. Considering
that an appropriate copper dose is dependent on the concentrations of
ameliorating factors (e.g., pH, DOC, and water hardness), the amended and
unamended study control should have similar pH, DOC, and water hardness as
the tested discharge water from SNP-20 (e.g., water from the receiving
environment).

Topic 2: SNP Proposed Wording Change
Comment(s):

DBCI has proposed the following wording for inclusion in the SNP Annex:

Sublethal toxicity – Test of Larval Growth and Survival Using Fathead Minnows
using water treated with microbial growth inhibitor, such as copper, to
substitute the test specified in Footnote (g) – c.

ENR does not feel this wording accurately reflects ENR’s understanding of the
proposed change. ENR’s understanding is that the toxicity test modification is
intended to provide additional insight into toxicity test results, as opposed to
substituting for the current test. This is reflected in our second comment above. ENR
suggests that the following wording is more appropriate:
Sublethal toxicity – Test of Larval Growth and Survival Using Fathead Minnows
using water treated with microbial growth inhibitor, such as copper, may be
2

used in addition to the test specified in Footnote (g) – c in order to support
the interpretation of any observed toxicity.
Recommendation(s):
1) ENR recommends that the clause in the SNP Annex could be modified to:

f. Sublethal toxicity – Test of Larval Growth and Survival Using Fathead
Minnows using water treated with microbial growth inhibitor, such as copper,
may be used in addition to the test specified in Footnote (g) – c in order to
support the interpretation of any observed toxicity.

Comments and recommendations were provided by ENR technical experts in the
Water Resources Division and the North Slave Region and were coordinated and
collated by the Environmental Assessment and Monitoring Section (EAM),
Conservation, Assessment and Monitoring Division (CAM).
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
Conservation, Assessment and Monitoring Division
Department of Environment and Natural Resources
Government of the Northwest Territories

Att: Aug 20, 2018 – Letter LGL to Water Resources Division
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