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May 27 – Please note that De Beers has requested an extension to the proponent response deadline which has been granted by
Board staff. The new deadline is now June 3, 2019 (with the noted exception to the responses on the preliminary screening which
are still due May 30, 2019).
May 8 – Please note that De Beers has submitted a Land Use Permit (Permit) Amendment Application for MV2017D0032 that
supports the Water Licence (Licence) Renewal Application for MV2019L2-0004 received on April 1, 2019. De Beers is requesting to
amend:
•

•

Item Description:

Condition 1: to allow for a temporary camp to be located at a new location.
o Existing Condition: The Permittee shall use an existing campsite, as described in the complete application.
o Proposed Condition: The Permittee shall locate all camps on Durable Land or previously cleared areas.
Condition 50: to allow for an adjustment to the financial security and alignment with the planned activities associated with
closure and post-closure phases of the Mine.

De Beers has also identified that the Licence MV2019L2-0004 Renewal Application included several updated management plans,
initially distributed to reviewers on April 12, 2019, that apply to both the Licence and Permit. These include the:
•
•
•
•
•

Final Closure and Reclamation Plan
Engagement Plan V.2
Spill Contingency Plan V.4
Waste Management Plan V.4
North Pile Management Plan V.3

De Beers has requested an exemption from preliminary screening, as per Section 1, Part 1, paragraph 2.1 of the Mackenzie Valley
Resource Management Act Exemption List Regulations because the Proponent believes that the Closure and Post-closure are
planned phases in the life of the Mine that were included in the original Environmental Assessment (EA1314-02) and the use of
remote camps, both temporary and permanent were also included in the original Project Description and EA. If you have comments
or recommendations on the possible exemption, please include them in your submission. INCLUDE RATIONALE. The Board will
make a determination on the preliminary screening exemption on June 6, 2019.

Reviewers are invited to submit comments and recommendations using the Online Review System (ORS) by the review comment
deadline specified below. If reviewers seek clarification on the submission, they are encouraged to correspond directly with the
Permittee prior to submitting comments and recommendations.
Please provide comments and recommendations on the documents listed above in the links below. Reviewers may also wish to
consider providing an overarching recommendation regarding whether they are in support of the submission, to provide context
for comments and recommendations and to assist the Board with its decision.
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.
April 23 - Please note that De Beers has resubmitted the Water Management Plan V.4 to address a comment received about the
legibility of the Tables in Appendix A of the Plan.
April 12 - De Beers Canada Inc. (De Beers) submitted a complete renewal application for a type A water licence. This Application is
to renew De Beers' current Water Licence (Licence) MV2011L2-0004. The purpose of this Application is to support the closure and
post-closure phases of the Snap Lake Mine. The Proponent has also requested an exemption from preliminary screening, as per
Section 1, Part 1, paragraph 2.1 of the Mackenzie Valley Resource Management Act Exemption List Regulations because the
Proponent believes that the Closure and Post-closure are planned phases in the life of the Mine that were included in the original
Environmental Assessment (EA1314-02).
Reviewers are invited to submit comments and recommendations using the Online Review System (ORS) by the review comment
deadline specified below. Notices of application for water compensation must also be submitted by the review comment deadline.
If reviewers seek clarification on the submission, they are encouraged to correspond directly with the proponent prior to
submitting comments and recommendations.
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.
Please provide comments and recommendations on the:
•

•

Renewal Application Package:
o Attachment 1: Record of Payment Water Licence Application Fee
o Attachment 2: Site Plan to Scale
o Attachment 3: Water Licence Application Form
o Attachment 4: Draft closure water licence
o Attachment 5: Engagement Record
Final Closure and Reclamation Plan (included as separate documents):
o Appendix A Glossaries
o Appendix B Concordance Table

o
o
o
o
o
o
o
o
o
o

•
•
•

•
•
•
•
•
•
•
•
•
•

Appendix C Engagement
Appendix D Lessons Learned
Appendix E Summary of Research Program Status
Appendix F Financial Security Analysis Report
Appendix G Demolition Inventories and Site Closure Plans
Appendix H North Pile Closure Design
Appendix I Risk Problem Formulation
Appendix J Revegetation Plan
Appendix K Geochemistry Review
Appendix L Water Management Design
AEMP Re-evaluation Report
AEMP Design Plan
Water Quality and Quantity Model Report:
o Quality - Site
o Quality - Downstream Lakes
o Quantity - Site, Snap Lake and Downstream Lakes
Hydrodynamic and Water Quality Model Report
Effluent Quality Criteria Report
Engagement Plan
Spill Contingency Plan
Emergency Response Plan
Waste Management Plan
Water Management Plan
North Pile Management Plan
QA/QC Plan
Draft Work Plan

A draft work plan for this Application has been developed by Board staff. Board staff are requesting your comments on the draft
work plan by April 23, 2019. Comments on the draft work plan should be submitted by email to Angela Love at
angela.love@mvlwb.com.
De Beers has included a draft licence for review. The purpose of this draft Licence is to allow parties to comment on possible
conditions. 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 Licence and will make its decision at the close of the proceeding on the basis of all the evidence and
arguments filed by all parties.
De Beers believes the Application is exempt from a preliminary screening in accordance with the Preliminary Screening Exemption
List Regulations and Exemption List Regulations. If you have comments or recommendations on the possible exemption, please

include them in your submission. INCLUDE RATIONALE. The Board will make a determination on the preliminary screening
exemption on June 6, 2019.
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:
Northwest Territory Métis Nation; Tim Heron; NWTMN IMA Coordinator; (867) 872-3586; rcc.nwtmn@northwestel.net
Contact Information:

Angela Love 867-766-7456
Jacqueline Ho 867-766-7455
Jen Potten 867-766-7468
Shannon Allerston 867-766-7465

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

Topic

Reviewer Comment/Recommendation

1

General File

Comment (doc) Letter responding directly to
recommendations GNWT-SPA ID 1 and SLEMA ID 17
Recommendation

2

General File

Comment (doc) Cover letter and seven attachments to
support response to recommendations
Recommendation

Proponent Response

Environment and Climate Change Canada: Russell Wykes
ID

Topic

Reviewer Comment/Recommendation

13

General File

Comment (doc) ECCC Cover Letter
Recommendation
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ECCC #1. Final Closure and
Reclamation Plan Section 5.3.2 North Pile and Related Water
Management System

Comment With respect to the closure of the Water
Management Pond (WMP) the Proponent states that, "if
the construction of the wetland is not found to be
required, the WMP area will be reclaimed, including
characterization and handling of existing sediments that
have accumulated". Similarly for Sump 3 and Sump 5, the
Proponent states that "excavation of the Influent Storage
Ponds will include characterization and handling of existing
sediments that have accumulated in Sump 3 and Sump 5."

Proponent Response

June 3: 1)Sediment is expected to be minimal
and migrate/ stored within the common fill
material in the sump SP1, SP2 and SP4 under the
rip rap material during closure and post closure.
2) Should the WMP be transitioned to wetlands,
sediment found in the WMP would be collected
and transferred into the landfill cells, Cell 1, 2
and 3 of the North Pile prior to installation of
the North Pile cover. Implication to the wetland

However, ECCC notes that there is no description of
is not expected to affect water quality greatly,
where/how these sediments will be managed upon
and will be validated with testing of the WMP
closure. In addition, for the WMP sediments, while a
before transporting to the North Pile
discussion is provided on reclamation if the wetland is not
required, there is no discussion on how the sediments will
be managed if the treatment wetlands are to proceed, or
how the WMP will be transitioned to a passive treatment
wetland.
Recommendation Environment and Climate Change
Canada (ECCC) recommends that the Proponent provide:
1) A description of how sediments from the WMP and the
North Pile sumps will be managed/stored during closure
and post-closure activities; and 2) A discussion of how
sediments and water from the WMP will be managed in
the transition from WMP to passive treatment wetland,
including any implications that these sediments may have
for development of the wetlands.
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ECCC #2. Final Closure and
Reclamation Plan Section 5.3.5 Summary of Climate Change
Considerations

Comment The Final Closure and Reclamation Plan (FCRP)
did not incorporate changing conditions expected as a
result of climate change into the water quality or water
quantity model with the justification that water quality
concentrations in the Influent Storages Ponds (ISP's) would
be further reduced due to increased precipitation as a
result of climate change. While ECCC acknowledges that
increased precipitation would likely dilute any discharges
from the project site, therefore improving water quality,
these events could still cause direct discharge of lower
quality water from the ISP to Snap Lake via the spillway.
ECCC notes that the likelihood of extreme events is
expected to increase as an effect of climate change. Given
that neither the water quality or water quantity models
incorporate climate change into their predictions,
additional justification should be provided to support the
selection of a 1:200 year event to provide sufficient
capacity for the Influent Storage Ponds (ISP).
Recommendation ECCC recommends the Proponent
provide a discussion on the ability of the ISP's to manage
potential future extreme weather events as an effect of
climate change and the ISPÃ¢Â€Â™s design plans' capacity

June 3: Consistent with Anglo American
requirements for climate risk , water
conveyances, ISPs and the passive treatment
system designs utilize an inflow design flood
(IDF) based on the Probable Maximum Flood
(PMF) as a design criteria. In contrast, the
Canadian Dam Association (CDA) criteria for IDF
at closed facilities with a 'significant'
classification is the 1/3 between the 1,000-year
event and the PMF. Using the PMF is more
conservative than applying the CDA
requirement, and thereby inherently accounts
for uncertainty in the estimate that may be
related to the influence of climate change.
Spillways on the ISPs provide contingency
release in case of higher than anticipated
volume or plugging of the wetland influent pipe
system. Site water quality is expected to meet
Effluent Quality Criteria (EQC) without
treatment approximately 20 years into the PostClosure phase, and therefore wetland flow at
the design flow rate is not required in
perpetuity. To ensure the systems put in place in

to minimize frequency of discharges to Snap Lake
bypassing the wetlands treatment.
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ECCC #3. Appendix L Water
Management Design Part 1
North Pile Passive Treatment
System Detailed Design Section 2.0 - Design Basis EQC
Report - Section 4.0 - Mixing
Zone Delineation

closure will account for any climate scenario
outlets from the influent storage ponds were
sized to provide controlled discharge to the
wetland (i.e. up to maximum treatment
capacity); also the outlets need to allow
dewatering the influent ponds before freeze-up.
A v-notch only option would transfer too high
flow from the influent pond to the wetland at
certain times of the year, and would not provide
equalization capacity for freshet at the time of
year when the wetland would not be able to
reduce nitrate concentrations. A V-notch weir
has been added as an overflow between the
influent storage ponds and the wetlands as a
precaution for if the piping is compromised. See
the "issued for permit application" design
drawings that were included as Appendix B in
the final North Pile Passive Treatment Systems
Design Report (21 March 2019). The PMP is used
in the design in the context of safely conveying
the PMP flood to Snap Lake without affecting
the key mine infrastructure (e.g. North Piles,
water containment structures). Therefore,
discharge to Snap Lake would occur with or
without climate change correction. Also the
design include elements of conservativeness
which results in additional capacity available in
the parts of the water structures. Please also
refer to Attachment 3 (precipitation sensitivities
technical memorandum)

Comment The expected daily flows from the east and west June 3: See response to GNWT-ENR ID 79
passive wetland systems during post-closure are 2286
m3/day and 2156 m3/day, respectively. These wetland
systems discharge to Snap Lake and effluent is mixed with
Snap Lake water within a proposed 200m mixing zone. At
the edge the 200m mixing zone, the Aquatic Effects
Monitoring Plan (AEMP) benchmarks will be met. This
200m mixing zone is based on the mixing zone of the same
size that was used for operational discharge through the
diffuser into the main basin of Snap Lake at a rate of

50,000 m3/day. The Proponent did not provide a
discussion of the rationale behind the selection of a 200m
mixing zone given the significantly lower discharge
volumes as compared to the operational mixing zone
during the post-closure phase of the project, except to
state that the existing operational mixing zone has been
applied.
Recommendation ECCC recommends the Proponent
provide a discussion on the rationale behind the selection
of a 200 m mixing zone during the post-closure period.
4

ECCC #4. Appendix L Water
Management Design Part 1
North Pile Passive Treatment
System Detailed Design Section 6.1 - Process
Assumptions

Comment Based on the water quality modelling
completed by the Proponent, it is anticipated that runoff
from the North Pile will require treatment for nitrate. The
Proponent is proposing development of two Influent
Storage Ponds (ISP) and subsequent passive treatment
wetlands. However, these wetland designs are based on
desktop modelling since the application of wetlands to
treat nitrate in cold climates is a developing technology. It
was recommended by Golder on multiple occasions in the
North Pile Passive Treatment System Detailed Design
report that "further field testing under site field
conditions, including a demonstration-scale system, must
be performed prior to full-scale installation." However,
there is no mention or description in the Final Closure and
Reclamation Plan (FCRP), nor the associated plans, of any
planned field pilot or demonstration scale testing planned
for the passive treatment wetland to be undertaken by the
Proponent. ECCC notes that if fish enter the treatment
wetland, section 36(3) of the Fisheries Act will apply.
Recommendation ECCC recommends the Proponent
provide a description of any planned field testing or
demonstration scale testing for the passive treatment
wetland.

June 3: Wetland water treatment for nitrate has
been used throughout the North in cold climates
and is considered a viable techonology for water
treatment . The main question raised by Golder
is the length of time for maturation of the
wetland not the wetland itself. Public Works and
Governemnt Services Canada also have
developed a Fact Sheet associated with
Constructed Wetland: http://gost.tpsgcpwgsc.gc.ca/tfs.aspx?ID=32&amp;lang=eng The
Government of Nunavut have also developed a
guidance document for the &quot;Guidelines for
the Design and Assessment of Tundra Wetland
Treatment Areas in Nunavut&quot;
http://centreforwaterresourcesstudies.dal.ca/fil
es/documents/Report%20CWRS%20wetland%2
0design%20guidelines.pdf De Beers during
construction will optimize the design using best
practices to enhance microbial growth in the
wetland systems. Due to the length of
maturation De Beers would construct the
system to ensure fish cannot enter the system
(i.e. fish screens). The wetland has not been
designed as fish habitat. During final detailed
design, it will be determined if fish migration
barriers need to be installed. If these need to be
installed they will be done outside of the
riparian area of Snap Lake. Additionally water
wouldn&#39;t be discharged from the system
until the effectiveness of the treatment is

proven through testing consistent with the
Water Licence. De Beers will continue to use its
water treatment plant until such time. A field
testing program is not proposed but enhancing
the growth of microbes in the soil via vegetation
and increased organic carbon content will be
considered to speed up growth.
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ECCC #5. Water Management
Plan Section 2.0 Water and
Wastewater Management

Comment The Final Closure and Reclamation Plan along
with several of the supporting plans makes reference to
delaying the construction of the passive wetland system
until it is established that the influent storage ponds will
not meet the effluent quality criteria. The Water
Management Plan specifically states that, "If monitoring
indicates further water treatment is not necessary then
the wetlands may not be constructed. It is anticipated that
at least one year of monitoring post construction of the
ISPs will occur prior to wetland construction to assist in
making this determination." ECCC notes that one year of
monitoring may not provide enough sampling data to
adequately determine that the wetlands were not
necessary. Section 5.1(2) of the Migratory Birds
Convention Act prohibits the deposition of a deleterious
substance in any place that is harmful to migratory birds.
As the treatment wetlands may be used by migratory
birds, the nitrate levels of the wetlands may constitute a
deleterious substance.
Recommendation ECCC recommends that the Proponent:
1) Provide a discussion on the specifics of how the
determination of the necessity of the wetlands would be
made, including a detailed description of the series of
events and sampling that would be required to make that
decision, 2) Carry out additional years of monitoring to
provide certainty in the discharge concentrations and to
determine whether direct discharge to Snap Lake is
possible. 3) Provide a discussion on how migratory birds
would be affected by the nitrate levels in the wetlands, to
determine whether the use of mitigation measures to
deter birds would be necessary.

June 3: 1). The proposed base case water
management system, described in the FCRP
(Section 5.3.2), includes two constructed
wetlands to treat nitrate concentrations prior to
release to Snap Lake (Appendix L.2). Nitrate
loadings from the North Pile are expected to
decrease as a result of reclamation work,
permafrost development, and mass load
depletion such that water treatment (including
passive treatment through thewetland) may not
be required. There will be regular water quality
and quantity operational monitoring, at a
frequency that will be determined based on site
conditions, in the influent storage ponds. Nitrate
concentrations from the influent storage ponds
will be compared to the EQC for nitrate to
determine if wetlands are required. If nitrate
concentrations in the influent storage ponds are
below the EQC, then wetlands may not be
required to remove nitrate. 2) The frequency
and necessity of more than one year of
monitoring will be dependent on nitrate
concentrations relative to the EQC and
comparisons to predictions. 3). There are no
nitrate water quality guidelines for the
protection of terrestrial biota. A search of the US
EPA Ecotox database yielded no data for nitrate
and birds. This is consistent with the analysis
completed for EA1314-02 and the subsequent
Post-EA Water Licence applications in 2014/15.

6

ECCC #6. Aquatic Effects
Comment The proposed water quality monitoring within June 3: Please see response to MVLWB ID 18 for
Monitoring Program Design Plan the Surveillance Network Program (SNP) (mixing zone) and the approach to determine decreasing water

7

for Closure and Post-Closure
Table 5.1-1: Summary of the
AEMP Design Plan for Closure
and Post-closure

AEMP is separated into the closure period and the postquality Please see response to GNWT-ENR ID
closure period. While open water sampling in the SNP and 165 for rationale on reduction in sampling
AEMP is proposed to occur annually during closure, open frequency.
water sampling during post-closure is proposed as,
"annually for the first 3 years, and discontinue when water
quality in Snap Lake has stabilized or concentrations are
decreasing." At the post-closure stage of monitoring the
only metric which is proposed to be sampled is water
quality and therefore it is important that trends and
stability of Snap Lake water quality is adequately assessed
prior to discontinuation of sampling. The Proponent has
provided no methodology for how "decreasing" or
"stabilization" trends will be assessed or rationale on why
3 years of post-closure monitoring may be sufficient to
discontinue sampling. Since it is proposed that a
decreasing trend or stabilization would result in reduced
sampling it should be clearly described how these trends
will be analysed during decision making. For example, a
stable trend at a higher than expected concentration may
not warrant reduced sampling. In addition, it may be
appropriate to have a further step-wise approach if 3 years
of sampling shows decreasing trends and/or stabilization,
with a further reduction in sampling effort but not
complete discontinuation.
Recommendation ECCC recommends that the Proponent
provide a description of the analysis that will be completed
to assess for stabilization and decreasing water quality
trends in the receiving environment. ECCC also
recommends that reductions in the frequency of aquatic
monitoring be tiered based on results, with sampling
continuing over a longer period at a low frequency rather
than complete discontinuation after 3 years of stability or
decreasing water quality trends.

ECCC #7. Site water Quality
Model Report General
Hydrodynamic and Water
Quality Model Report General

Comment Neither the site water quality model nor the
hydrodynamic water quality model inputs include the
passive wetland treatment system. This provides a
conservative approach by potentially overestimating
effluent and receiving environment concentrations.
However, this approach does not allow direct comparison
of monitoring results in post-closure to model predictions

June 3: The models and predictions included in
the application were conservative. As
monitoring data are collected, they will be
compared to the predictions. De Beers will
consider updating the water quality predictions
in future years to incorporate closure activities
implemented and updated monitoring data.

in order to analyse whether the monitoring results are in
line with predictions and whether future site water quality
predictions remain accurate. Updating model predictions
when the wetland proceeds would further inform
expected future effluent quality and water quality, the
need for future sampling, and relinquishment of the site.
Recommendation ECCC recommends the Proponent
provide a description of proposed future water quality
model updates.
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ECCC #8. Site Water Quality
Model Report Figure 4-8 and
Figure 4-9

Comment Figures 4-8 and 4-9 depict the simulated openwater concentrations of sulphate, nitrate, total nickel, and
total zinc in Sumps 3 and 5 from 2018 to 2050. In general,
parameters remain consistent or slightly increase in the
transition from extended care and maintenance into the
closure phase, but then decrease and/or have reduced
variability in the post-closure phase as compared to
closure. Given that the site water quality model does not
include treatment through a passive wetland system, it is
unclear which model inputs are causing these changes in
the site water quality model, and how realistic the
modelled decreases and stabilization of concentrations are
in post-closure, without treatment.
Recommendation ECCC recommends the Proponent
provide a discussion of the water quality model inputs that
contribute to the decrease in open water sump
concentrations of sulphate, nitrate, total nickel and total
zinc in post-closure as compared to closure.

June 3: The decrease in open-water parameter
concentrations in Post-closure is discussed in
Section 4.2.1 of the Site Water Quality Model
Report. The decrease in open-water parameter
concentrations in Post-closure is due to the
assumption that the sumps will fill to their
maximum volume before overflowing, providing
additional mixing prior to discharge to through
the wetland and to the receiving
environment. During Closure, the maximum
volume of water in Sump 3 is approximately
8,300 m3 and the maximum volume of water in
Sump 5 is approximately 11,700 m3. During
Post-closure, the maximum volume of water in
Sump 3 is approximately 61,000 m3 and the
maximum volume of water in Sump 5 is
approximately 68,000 m3. During Post-closure,
an assumption in the model is that water in
Sump 2 overflows to Sump 3 and water in Sump
4 overflows to Sump 5. This additional inflow
also contributes to the decrease in
concentrations in Sump 3 and 5 at the beginning
of Post-closure.
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ECCC #9. Air Quality Final
Closure and Reclamation Plan
Table 5.1 to 5.7

Comment The Site-Wide Closure Objective SW1 aims to
June 3: 1) Submitted to regulator on 21 May
ensure dust levels are safe for people, vegetation, aquatic 2019 2) Monitoring Objectives included in plan
life, and wildlife. Table 5.7 provides Potential Corrective
3) Mitigation measures contained in plan
Actions should ambient air quality exceed relevant
standards (NWT Ambient Air Quality Standards and
Alberta Ambient Air Quality Guidelines for dustfall). The
Proponent did not provide details on dustfall and other
monitoring activities within the Final Closure and

Reclamation Plan. In addition, no details on the specific
thresholds that would be applied for the implementation
of adaptive management measures were also provided.
Reference is made to the Air Quality and Emissions
Monitoring and Management Plan (2019), but no such
document was made available with the Final Closure and
Reclamation Plan.
Recommendation ECCC recommends that the Proponent:
1) Provide the most recent version of the Air Quality and
Emissions Monitoring and Management Plan. This plan
should include details of post-closure monitoring activities,
including the location of monitoring sites, monitoring
parameters, and duration of monitoring activities for each
location. 2) Provide details regarding the air quality
monitoring objectives that will be used to guide adaptive
management of dust sources post-closure, including any
thresholds applied. 3) Provide details on the mitigation
measures that will be implemented should dustfall and
other monitoring results indicate dust levels are above
established thresholds.
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ECCC #10. Final Closure and
Reclamation Plan APPENDIX K
GEOCHEMISTRY Section: 2.2
Geochemical Characterization;
3.3 Metavolcanic Rock

Comment ECCC notes that if 31% of the tested
metavolcanic rocks are Potentially Acid Generating (PAG)
as stated in Table 2, the statement "The overall
characterization of metavolcanics as non-PAG" may not be
quite reflective of the results indicated in Table 2.
Therefore, ECCC has concerns with the validity of the
Proponent's statement. ECCC notes that it is not clear how
well the PAG and non-PAG material are blended, using
both for construction is a concern. The proponent also
indicated "A review of the kinetic test data (Table III.2-8 in
De Beers 2002) indicates that metavolcanic samples with
less than 0.76% sulphur are non-acid generating".
However, using multi-characterization methods to
separate PAG and non-PAG rock is normally a preferred
approach instead of using one or the other. A rock material
that contains 0.76 wt. % of sulphur has a potential to
generate acid and should be handled as such. Therefore,
classification of a metavolcanic rock that contains 0.76 wt.
% of sulphur as non-PAG is a concern.

June 3: Material classified as PAG will not be
used for construction during closure, unless
encapsulated in at least 3 m of non-AG material
consistent with the operation and management
of the North Pile during operations. See also
response to ECCC ID 11.

Recommendation ECCC recommends that rock material
classified as PAG not be used for construction
11

ECCC #11. Final Closure and
Reclamation Plan APPENDIX K
GEOCHEMISTRY Section 5.0
North Pile Chemical Stability

Comment Proponent states that "a review of the
geochemical data of each of the rock types used within the
North Pile for construction indicates that the blended
materials (by rock type) are non-PAG with excess
Neutralizing Potential (NP) (Table 2, Table 3, Attachment 2,
and Attachment 3). It is considered reasonable to use
these combined data as the materials have undergone
substantial mixing blending through blasting, hauling,
dumping and dozing as part of the construction process. As
an added mitigation measure for the west perimeter
embankment, a small amount of processed kimberlite (toe
berm of approximately 1 m in thickness extending 3 m
laterally at the base of any seepage faces) is to be placed
which will supply excess buffering capacity in this area.
ECCC notes that the use of PAG rock, blended or not,
creates the potential for acid release. This is because even
with a deliberate effort to blend the PAG and non-PAG
rocks, there are still chances of isolated pockets of PAG
rock that may end up as hot spots. It is also not clear how
just blasting, dumping and dozing of both PAG and nonPAG (normal practice in mining) will completely blend rock
materials enough that it becomes fit to be used for
construction without creating pockets of PAG rock that
could become hot spots and generate acid.
Recommendation ECCC recommends that metavolcanic
rock material classified as PAG rock not be used for
construction. If any PAG metavolcanic rock has been used
in any areas for construction, ECCC recommends that a
monitoring and adaptive management plan be developed
to ensure that if acid generation does occur, mitigation
measures are implemented to ensure the leachate and
runoff do not enter into waters frequented by fish.

June 3: Please see response to ECCC-10. With
respect to rock that has been used for
construction and the overall material
characterization, although it is possible that
pockets of material may be acid generating,
multiple lines of evidence indicate
metavolcanics rock will be non-acid generating.
Overall sulphide content in metavolcanic rock is
low and when blended together is insufficient to
result in acidity release. Substantial blending
occurred during operations as a result of
blasting, trucking, dumping and dozing. De Beers
has verified this through 15 years of water
sampling at Snap Lake. With respect to adaptive
management, water quality monitoring will be
conducted in the downstream sumps, and if
changes in water quality were to occur due to
the generation of ARD (which is not expected),
release could be controlled, and additional
management measures taken. De Beers notes
that water from the sumps will drain to the
wetlands, which provides additional buffering
capacity. As part of the current closure design
what was the West Cell internal embankment
will have a toe berm of non-PAG kimberlite with
substantial excess NP constructed to ensure that
any potential metavolcanics rock are not
exposed. Seepage from this area, if generated,
will drain to SP-5 where it would be collected
prior to treatment.
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ECCC #12. Final Closure and
Reclamation Plan APPENDIX K
GEOCHEMISTRY Section 6.0
closure Recommendation
â€“Chemical Stability

Comment Proponent states "Where metavolcanic rock has
been placed, or where laydown areas consist of
metavolcanic rock (Figures 2 and 3) the materials are not
anticipated to generate acidity, but there may exist
isolated pockets of acid generating materials within the
metavolcanic material. Runoff from the metavolcanic rock

June 3: While the proposed cover thickness does
not always correspond with the thickness of the
active layer, the North Pile has been constructed
such that the active layer will be confined to
within the combined thickness of cover material
and non-PAG material. This will promote that

between 2003 and 2017 is near neutral as defined by
monitoring data collected at SNP 02-05 (De Beers 2018).
Recommendations for remediation of areas where
metavolcanic rock occurs on surface (Figures 6 and 7) are
as follows: -In areas as identified in Table 7, relocate the
metavolcanic rock to the North Pile to the extent
practicable. -Cover areas of remaining exposed
metavolcanic rock with granite to an approximate
thickness as indicated in Table 7 to reduce surface
interaction of the material" ECCC agrees with the
recommendations proposed by the Proponent as
mitigation, but notes that the proposed cover thickness
does not always coincide with the active layer. This creates
the potential for acid generation despite the proposed
cover.
Recommendation ECCC recommends that the Proponent
demonstrate that the proposed cover thickness is
adequate to isolate the PAG rocks during the thaw months
especially where the active layer is thicker than the
proposed cover thickness.

the active layer does not impinge on the PAG
material. Along the West Perimeter
Embankment, there is a possibility that some
PAG material may be present in the active zone.
As discussed in the response to ECCC-11, this is
not predicted to generate any acid drainage. The
assessment conservatively considered fully
thawed conditions. As an additional and
potentially redundant protective measure, the
West Embankment design includes a toe berm
of non-PAG kimberlite with substantial excess
NP (i.e. enough NP to neutralize all of the AP
produced in metavolcanics rock for the entire
thickness of the dam materials). This will be
constructed at the downstream toe of the West
Perimeter Embankment.

Fisheries and Oceans Canada: Dan Coombs
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

1

Wetland Discharge Area and
Outlet Channel Assessment for
Fish Movement

Comment DFO is unclear on the intent of the wetland in
regards to it&nbsp;being fish habitat. Is the intent of the
design to prohibit entry of fish&nbsp;into the wetlands? As
stated in section 3.3.4&nbsp;of Appendix L, there is still a
window at freshet where fish may be able to access the
wetland through the outflow at peak 1:200 year flow, how
will the proponent ensure that fish are not entering the
system? If fish do enter the system is there suitable
habitat?
Recommendation DFO recommends that the proponent
defines the goal of the wetland in terms of fish habitat. If
the intent of the project is for no fish entry then the design
must reflect that and monitoring must occur to ensure
that no fish are accessing it.

June 3: The intent is that the wetlands are not to
provide fish habitat and the channels
themselves are expected to be effective barriers
to fish movements. The likelihood and risk of
fish entering the system is very low. The need
for additional mitigation to prevent fish access
(i.e., additional barriers along the channel) will
be determined during the detailed design stage.
The installation of additional barriers within the
outlet channel would be developed to avoid
causing serious harm to fish in Snap Lake. If
these need to be installed they will be done
outside of the riparian area of Snap Lake. The
effectiveness of the barriers would be
monitored after construction is complete.

Reviewer Comment/Recommendation

Proponent Response

GNWT - ENR: Central Email GNWT
ID

Topic

199

General File

Comment (doc) ENR Letter with Comments and
Recommendations
Recommendation

1

Topic 1: Review Package
Timeline

Comment DeBeers submitted with their renewal
June 3: No response required
application which includes the following items that are for
review: . Renewal application . Final Closure and
Reclamation Plan . AEMP Re-evaluation Report . AEMP
Design Plan . Water Management Plan . Water Quantity
Report . Effluent Quality Criteria Report . Hydrodynamic
and Water Quality Modeling Report . North Pile
Management Plan ENR notes any of the above items, on
their own, would require a significant review period to
adequately review, comment and provide
recommendations to the Board. However, for this review
only a few weeks were granted.
Recommendation 1) Due to the limited time available to
review the significant amount of information provided in
the application package, including the final reclamation
plan, ENR has provided a quick outline of concerns and
issues below.

2

None

Comment None
June 3: No response required
Recommendation 2) ENR recommends that sufficient time
be allotted for the technical sessions, information request
responses and technical interventions to ensure the Board
receives the most comprehensive review and
recommendations for their consideration.

3

Topic 2: Term

Comment De Beers has requested a term of 15 years
which includes 8 years of planned closure, 5 years of postclosure monitoring and 2 years for the return of securities
and contingency.
Recommendation 1) ENR notes that the existing Closure
and Reclamation Guidelines indicate that post closure
monitoring and assessment should occur and that
depending on performance assessments, monitoring may
be required for longer periods.

June 3: De Beers is committed to monitoring for
the closure period and a minimum of up to
three years of the post-closure period. As noted
by ENR a performance assessment report will be
filed with the MVLWB for a review by
stakeholders. If there is a technical basis, De
Beers agrees that additional monitoring may be
required.

4

None

Comment None
Recommendation 2) Further, ENR recommends that if
DeBeers needs to rely on constructed wetlands to meet
water quality closure criteria at the site, the post-closure

June 3: Please see response to ECCC-5, question
2

monitoring period would be significantly longer. Please see
comment below about Post-Closure Monitoring.
5

Topic 3: Quarries

Comment Section 4 of the Water Licence application form
references quarrying. It is unclear if new quarries are being
proposed or existing ones are being utilized.
Recommendation 1) ENR recommends that De Beers
clarify if any new quarries will be required for closure
activities at Snap Lake. If they are required that their
location ad expected size be provided.

June 3: The material balance provided will be
sourced from exisiting quarries and areas that
will be constructed for passive water
management and scavanged from exisiting
sources. De Beers does not propose a new
quarry at this time. Should it be requied De
Beers would file the appropriate regulatory
notification at that time during closure.

6

Topic 4: Draft Water Licence Scope

Comment Regarding Part A, Scope, as this is a closure
June 3: Noted; definitions will be reviewed
licence terms like "development' and "operation" should
only be used where necessary to describe the mine site
and or facilities. However, ENR notes that the North Pile
will not be "developed" during the term of this WL but will
be reclaimed.
Recommendation 1) Definitions in the Water Licence
should be reviewed and revised where necessary. Specific
attention should be given to the Ã¢Â€ÂœcurrentÃ¢Â€Â•
scope of activities, i.e. closure and post-closure.

7

Topic 5: Draft Water Licence â€“ Comment De Beers has proposed that the definition for
June 3: No further comment
Definitions
modification be amended to remove the exclusion of
expansions. De Beers proposed a similar request for Snap
Lake in 2013 as well as Gahcho Kue in 2018. As per GNWT's
June 27, 2018 intervention on a Water Licence
amendment for the Gahcho Kue Mine: De Beers has
request(sic) an amendment to the definition
"modification" under Part A of the Water Licence so that it
includes expansion. De Beers notes specifically: "The
recent Board decision on Land Use Amendment #2
(MVLWB June 7, 2017 - MV2005C0032 Reasons for
Decision) confirmed that an increase in the size of several
dykes (D, A1, and L) can be considered a Modification
under the licence). To ensure consistency in interpretation
and understanding of modifications, De Beers requests
that the definition of modification omit the exclusion of
expansions." In those Reasons for Decision, the MVWLB
did note that "the increase in size of dykes D, A1 and L, can
be considered a Modification under Licence MV2005L2-

0015" for the following reason: "As the sequencing
adjustments described in the Permit Amendment
Application were part of the 2013 Updated Project
Description outlined in the scope of the Licence, the Board
has decided that changing the size of engineered Dykes D,
L and A1 is not considered an expansion. Additionally,
these dykes do not alter the purpose or function of the
structure; therefore, these activities are a modification
under Licence MV2005L2- 0015." As such, the Board did
not determine that expansions should be included as a
modification, but rather that the changing of the sizes of
Dykes D, L and A1 were not considered an expansion.
GNWT also notes that De Beers made a similar request
regarding an amendment to the definition of
"modification" in a December 2013 amendment
application for the Snap Lake Mine. In the Board's Reasons
for Decision dated June 8, 2015, the Board decided the
following: "The definition of Modification used in the
approved Licence is consistent with recently issued
licences. In its Intervention, GNWT-ENR identified that
including "expansion" could lead to future confusion
regarding the scope of activities licenced. The Board
agreed with the GNWT-ENR and did not amend the
definition of modification as proposed." Expansions were
specifically excluded from the definition of a modification
for regulatory clarity purposes. Modifications are specific
activities that don't require amendments to the scope of a
Water Licence or to terms and conditions of a Water
Licence. Changes to the scope or the footprint of the mine,
including the expansion of a facility (areal expansion)
require an amendment to the licence and cannot be
processed via a modification.
Recommendation 1) GNWT recommends that the
definition not be changed.
8

Topic 6: Draft Water Licence â€“ Comment De Beers has requested that Acid Rock Drainage June 3: This is noted and De Beers agrees that
Definitions
(ARD) be removed from the definitions list as acid rock
the definition should be retained in the closure
drainage does not occur at Snap Lake; however, it is
licence.
proposed that potentially-acid generating (PAG) rock be
retained.
Recommendation 1) ENR recommends that Snap Lake

clarify removing ARD but including PAG rock in the
definitions list of the draft Water Licence. ENR notes that if
PAG rock is possible at the mine site, ARD is also possible
even if ARD is currently not occurring at the site.
9

Topic 7: Draft Water Licence

Comment De Beers has proposed to remove requirements
for Acid Rock Drainage and Geochemical Characterization
Plan from Part B, Item 5. The rationale for this request is
unclear, however it may be that this was a requirement
during operations for waste rock placement which De
Beers believes is no longer required.
Recommendation 1) ENR recommends that De Beers
clarify the rationale/intent for the removal of the condition
referencing the Acid Rock Drainage and Geochemical
Characterization Plan. However, if new quarries are
require for closure, these requirements remain in the
Water Licence.

June 3: Beyond closure activities, no new
material will be placed and geochemical
characterization will not be required. New
quarries are not required in the FCRP. Should a
new quarry be required (see respone to GNWT
ENR-5) De Beers agrees that an ARD
characterization plan would be necessary.

10

Topic 8: Draft Water Licence

Comment Regarding Part B, Item 5, De Beers has proposed June 3: Agreed.
that "conditions" be added to the clause outlining items
which the Board can change at their discretion, the current
list of which includes "Schedules, the Surveillance Network
Program, and any compliance dates specified in this
Licence". ENR notes that "conditions" of the Water Licence
cannot be change without a Water Licence amendment.
Note Type A Water Licences require approval from the
Minister of ENR as outlined in legislation.
Recommendation 1) ENR recommends that Part B, Item
10 not be amended to include Ã¢Â€ÂœconditionsÃ¢Â€Â•.

11

Topic 9: Draft Water Licence â€“ Comment Part F, Item 9 references the availability of the
Water Management
underground as contingency for water that does not meet
Contingency
EQC. However, ENR has a number of questions about the
available capacity of the underground as during filling,
water spilled out of the underground indicating that the
void spaces were full. Therefore, is there capacity in the
underground? Will water at the wetlands be able to be
contained and directed to the underground if required?
Recommendation 1) ENR recommends that De Beers
provide the following information related to the use of the
underground as a contingency for water management
during closure: Ã¢Â€Â¢ Additional information on storage

June 3: The root cause of the overtopping of
500cubic meters of water was established to
have been as a result of the rate of pumping at
the time of the incident. Discharge to
underground is not part of the long term water
managment at Snap Lake, and will be
discontinued at the start of post-closure period.
De Beers will retain the ability to treat water
prior to discharge as long as water in surface
water structures does not meet discharge
critera

capacity in the underground and how/if it may fluctuate
during the closure and post-closure period; and Ã¢Â€Â¢
Additional information on the ability of water to be
retained in the constructed wetlands and recycled if water
quality does not meet discharge criteria.
12

Topic 10: Draft Water Licence
â€“ AEMP

Comment De Beers has requested the removal of Part G,
Item 5 which states: 5. A minimum of six (6) months prior
to recommencement of mine operations, and then every
four (4) years thereafter, the Licensee shall submit to the
Board, for approval, an Aquatic Effects Reevaluation
Report, that meets the following objectives and satisfies
the requirements of Schedule 6, item 3 of this Licence: a)
To describe the Project-related effects on the Receiving
Environment as measured from Project inception and
compared against predictions from the Environmental
Assessments; b) To update predictions of Project-related
effects on the Receiving Environment based on monitoring
results obtained since Project inception; and c) To
propose, if necessary, updates to the AEMP design with
supporting rationale including, but not limited to, the
updated effect predictions. De Beers notes that "the
licencee no longer contemplates a recommencement of
mine operations. Clause 3 covers the Licencee for any
changes we'd like to make from time to time. A distinct
clause requiring submission on a certain date is not
needed." ENR notes that the referenced "Clause 3" states:
The Licensee may at any time propose updates to the
AEMP Design Plan referred to in Part G, item 2, for
approval by the Board. While ENR agrees that De Beers
does not plan on recommencement of mine operations,
the clear distinction between these clauses is a
requirement of De Beers to submit an Aquatic Effects
Reevaluation Report and an option for De Beers to
propose updates. As such, it is not apparent that Item 3 is
sufficient to cover off the requirements included in Item 5.
While operations will not be occurring, there still may be a
requirement for AEMP adjustments through the term of
the closure Water Licence especially if waste is being
discharged from the site.
Recommendation 1) ENR recommends that Aquatic

June 3: De Beers agrees to conducting one
AEMP re-evaluation report during Closure and
proposes this to be issued the year following the
next full AEMP program (i.e., collection of water,
sediment, benthic invertebrate, fish tissue, and
fish health data). It will include a review of
historical data with a focus on data collected
since 2017.

Effects Reevaluation Reports are still required through the
term of the closure Water Licence.
13

Topic 11: Draft Water Licence

Comment Schedule 1, Part B, Item 1(d) includes reporting
requirements for the North Pile sumps however there is a
comment attached indicating that this is redundant with a
condition that follows related to volume reporting to the
Influent Storage Ponds. The phasing of the removal of the
sumps with the completion of the ISPs is not clear,
therefore the sumps may still be needed for a short period
of time.
Recommendation 1) ENR recommends that De Beers
clarify their proposal regarding reporting conditions as it
relates to both sumps and Influent Storage Ponds with
emphasis on reporting prior to completion of the ISPs.

June 3: De Beers agrees with the GNWT on this
aspect, it is likely that the original clause could
be kept but with an allowance for it to be turned
off following the completion of the newly
designed water control structures. The specfic
sequence will be to build the ISPs and Wetlands
in Year 1 followed by the connection of the
sumps and the discharge spillways in Year 2 of
Closure. Following the completion of the works
an allowance is necessary to turn off a sump
reporting requirement when it no longer exists.
De Beers has provided commentary for the final
state for a licence condition.

14

Topic 12: Draft Water Licence

Comment Schedule 1, Part B, Item 1(h) and (o) includes
reporting requirements for waste placement into the
North Pile during closure. There is reference in the Final
Closure and Reclamation Plan to the placement of waste
material in the North Pile but it is unclear if this is the
extent of the waste that will be placed in the North Pile at
closure.
Recommendation 1) ENR recommends that De Beers
clarify the waste streams that will be directed to the North
Pile at closure and approximate timelines of this
placement as it relates to final closure of the North Pile
(e.g. cover placement and grading).

June 3: As noted in the FCRP a full table is
provided of the materials that will be placed into
the North Pile. De Beers will do minor
demolition activities throughout closure but
require functioning wetlands prior to the full
demolition of the main facilities (i.e Power
House and Water Treatment Buildings). De
Beers will countour and regrade the surface of
the facility as per the design spec but will
maintain pumping abilities on surface as the
landfill will not be completed until active water
treatment is no longer requried.

15

None

Comment None
Recommendation 2) ENR recommends the De Beers
provide the anticipated volume of waste that would need
to be disposed in the North Pile and how such waste
would be disposed and covered.

June 3: De Beers refers the GNWT to table G.1-3
Landfill Volume Breakdown of inert wastes in
the FCRP. In the North Pile Design a safety factor
of 20% has been included in both fill and
volumes to ensure there is sufficient capacity.

16

Topic 13: Draft Water Licence
â€“ AEMP and SNP

Comment De Beers has proposed significant amendments June 3: See response to GNWT-ENR Topic 10
to the Aquatic Effects Monitoring Program and
(GNWT ID-12)
Surveillance Network Program in the draft Water Licence.
Of note, ENR has provided additional comments on these
below based on our review of the proposed AEMP Design
and the Water Management Plan.
Recommendation 1) ENR recommends the Board refer to

ENRÃ¢Â€Â™s comments on the AEMP Design and the
Water Management Plan herein for further discussion and
recommendations on the AEMP and SNP design.
17

None

Comment None
Recommendation 2) ENR recommends that revisions and
updates to the AEMP Design and SNP design are required
prior to approval.

June 3: De Beers has proposed reasonable
changes to both the AEMP and SNP that are
aligned with activities in Closure and Postclosure. These design plans were submitted for
review. De Beers will implement the approved
AEMP and SNP plans.

18

Topic 14: Post-Closure Period

Comment Regarding the term of the Water Licence, De
Beers has noted that there will be 5 years of post-closure
monitoring. Within the minutes of the March 2019
workshop, De Beers note that they propose to "cease
monitoring after three years of post-closure monitoring if
data collected during closure (active closure expected to
be 8 years) plus 3 years of post-closure indicate water
quality is improving and there are no longer any effects to
the aquatic ecosystem." Within other areas of the
application there are references to implications to the
post-closure time period: . March 2019 workshop - noted
that it will take 30 years for nitrate concentrations to
decrease in North Pile; . EQC Report - Section 3 notes that
the post closure period is 2026-2050. . Final Closure Plan Page 5-32 states that water treatment for nitrate will be
required for a maximum of 30 years from the beginning of
the closure phase. . Final Closure Plan - Page 5-48 states
that post-closure monitoring "is conservatively anticipated
to continue for a minimum of 20 years". It also mentions 5
years of post-closure with an additional 20 years if criteria
are met approximately 30 years from the start of the
closure phase".
Recommendation 1) ENR recommends De Beers clarify
that the length of the post-closure period is up to 30 years.

June 3: De Beers has requested a 15 year water
licence term that will cover the active closure
works and the first three years of post-closure.
De Beers is confident in the design. Annual
monitoring and reporting will be used to inform
an adaptive management process and if
additional years of monitoring past year 3 of
post-closure are required. This is consistent with
our description of performance assessment
reports that will be filed with the MVLWB. At
this time, a commitment to 15 years of
monitoring is adequate.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
discuss how the above monitoring term (30 years) relates
to Water Licence term, security requirements, monitoring
requirements, changes to monitoring locations, etc.

June 3: De Beers has proposed water monitoring
over a 15 year period that is commensurate with
the activities at site and the potential influence
on the receiving environment. Please also see
response to GNWT-ENR ID 165
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Topic 15: Water Management
Plan â€“ North Pile

Comment Section 2.1 of the Water Management Plan
notes that "increased aggradation of permafrost will lead
to reduced volumes and improved quality of seepage
water in the coming years." Additionally, Section 5.3.2 of
the Final Closure and Reclamation Plan notes that
permafrost development in the North Pile may result in
nitrate reductions. Section 5.3.5 of the FCRP explains it is
assumed the North Pile will remain unfrozen and the base
case plan assumes that water treatment for nitrate will be
required for a maximum of 30 years from the beginning of
the closure phase. To what extent could permafrost
aggradation impact modelling? Will there be an impact on
timelines for achieving steady state? If permafrost thaws in
future, will there be an additional increase in nitrate
loadings? How has this been considered in modelling over
the post-closure period (i.e. until 2050 and beyond)?
Recommendation 1) ENR recommends that De Beers
clarify if permafrost formation within the North Pile is
required to achieve steady state conditions.

June 3: The models do not assume a reduction
in nitrate from the North Pile, or limit the
migration from the North Pile due to freezing in
the period of water treatment as there was not
enough evidence to demonstrate that freezeback would be happening in the time frame The
site water quality model assumes that some
elevated concentrations (i.e. contamination)
occur in both seepage through the North Pile
and surface runoff from the North Pile. Surface
runoff is assumed to be a combination of direct
surface runoff (clean) and interflow along the
pore space within the cover over the kimberlite
that has elevated concentrations. Seepage
through the North Pile and surface runoff from
the North Pile have not been captured and
monitored separately. Seepage through the
North Pile, surface runoff from the North Pile
and surface runoff from the North Pile
catchment area are collected in the North Pile
sumps and concentrations are monitored
regularly at SNP station 02-02. Once the North
Pile is covered, the site water quality model
assumes: 1) 50% of the precipitation that falls
on the North Pile becomes surface runoff and
50% of the precipitation that falls on the North
Pile becomes seepage. 2) Surface runoff and
seepage are assigned water quality
concentrations from SNP 02-02 (i.e., water in
contact with processed kimberlite), except in
May and June. 3) In May and June, the model
assumes that surface runoff from the North Pile
does not come into contact with processed
kimberlite because the top layers of the North
Pile are frozen. Therefore, surface runoff in May
and June is assigned water quality
concentrations from SNP 02-05. The model
assumes that 50% of a typical freshet would be
composed of water that comes into contact with
processed kimberlite. Post-Closure water quality

predictions have been generated through a site
water quality model (Golder 2019). Climate
change projections were not directly
incorporated into the site water quality model;
however, the model implicitly accounts for
climate change through a conservative
assumption that groundwater flow and
draindown occurs in an unfrozen North Pile.
Although progressive permafrost thawing and
increases in active layer thickness are expected
to occur as a result of climate change, it is not
expected that site conditions will change to the
extent considered in the current model
assumptions. Projected increases in
precipitation under warmer climate conditions
are expected to result in improved water quality
due to increased amounts of clean surface water
for dilution.
21

None

Comment None
Recommendation 2) ENR recommends that De Beers
outline any implications from permafrost thawing during
post-closure and beyond and outline how this scenario has
been considered in modelling predictions.

June 3: Site structure designs, including the
North Pile, water management conveyances,
and ISPs are not reliant on permafrost for
stability. After Closure, ground is expected to
remain frozen. The North Pile has been designed
to be physically stable if the North Pile material
and ground conditions are unfrozen. As such,
residual effects are not anticipated if permafrost
begins to thaw. (FCRP, Section 5.4.2)
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None

Comment None
Recommendation 3) ENR recommends that De Beers
describe the current monitoring equipment that exists
within the North Pile and any monitoring results that
indicate that permafrost is aggrading in the pile.

June 3: Current monitoring include Geotechnical
instrumentation comprised of Vibrating Wire
Piezometers, Standpipe piezometers as well as
thermistors. A combination of baseline and
continued monitoring data is reported to the
Engineer of Record as per MAC and CDA
guidelines. De Beers can confirm that
monitoring results indicate that permafrost is
aggrading in the pile as reported annually in the
Water Licence Annual Report.
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Topic 16: Water Management
Plan

Comment Section 2.1.1 of the Water Management Plan
and Section 4.6.2.2 of the Final Closure and Reclamation

June 3: The water licence stipulates a maximum
amount of fresh water to be drawn from Snap

Plan notes that De Beers will retain the ability to obtain
water from underground workings as a contingency to
ensure Water Licence compliance. The last comment on
page 3 explains that water not meeting EQC may be placed
in the UG. It would be helpful for De Beers to clarify how
the ability to both deposit and withdraw water from the
underground would occur and what the water would be
used for.
Recommendation 1) ENR recommends that De Beers
outline scenario(s) whereby water from underground
workings would be used a contingency to ensure Water
Licence compliance.

Lake (188,000 m3/year). As described in Section
2.1.1 of the Water Management Plan, this raw
water from Snap Lake is to be used for domestic
use, fire suppression, water quality control for
emergency contingencies (only upon approval
from the Inspector and MVLWB), and industrial
water supply. As a contingency, should those
water needs exceed the maximum authorized
extraction amount, De Beers will withdraw
water from the underground workings.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
clarify how the ability to both deposit and withdraw water
from the underground would occur especially if water not
meeting EQC is placed in the underground.

June 3: See response to GNWT-ENR ID 23. With
respect to quality of the water the water sent
underground it is sent into the connate system
that exisits as was discussed in detail during
EA1314-02 and the Post-EA Water Licence
Application in 2014/15. It is not a static system
and the water that is being sent underground
will stratify and is of similar composition as
encoutered during operations. The water at the
top of the mine if of similar quality to that of
Snap Lake. The withdrawal of water would only
be done as an emergency measure. In the postclosure period this system will no longer be
required (pumping and withdrawal).
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Topic 17: Water Management
Plan

Comment Figure 2-2 displays "evaporation" contributing
to Snap Lake as opposed to a loss from Snap Lake.
Recommendation 1) ENR recommends that De Beers
confirm that the volumes were accounted for accurately in
any model inputs (i.e. evaporation as a loss to Snap Lake as
opposed to a gain).

June 3: Evaporation was accounted for correctly
(i.e., as a loss from Snap Lake) in the models.
The arrow for evaporation in Figure 2-2 of the
Water Management Plan is incorrect and should
be updated to show evaporation as a loss from
Snap Lake.
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None

Comment None
Recommendation 2) ENR recommends that this error be
correct in future versions of the plan.

June 3: See response to GNWT-ENR ID 25
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Topic 18: Water Management
Plan

Comment Figures 2-1 and 2-2 include run-off entering the June 3: Precipitation directly on the North Pile is
North Pile but does not include precipitation as an input. accounted for in the model and North Pile cover
Recommendation 1) ENR recommends that De Beers
design. Figures 2-1 and 2-2 in the Water
clarify the closure status of the North Pile in Figures 2-1

and 2-2 whereby precipitation is excluded (e.g. cover
design) but run-off remains an input.
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Topic 19: Constructed Wetlands Comment Figures within Water Management Plan do not
include artificial wetlands. As well, Section 2.2.2 notes that
constructed wetlands will be a component but previously
it is stated that they may not be required. Overall, there is
inconsistency within the application regarding the
requirement for wetlands. Throughout the submission,
there are some references to the wetlands as a
contingency while others have factored in their
construction as an apparent certainty.
Recommendation 1) ENR recommends that De Beers
clarify the intent for the constructed wetlands and ensure
this is reflected accurately within all plans, modelling
scenarios, contingency options, etc.

Management Plan should be updated to include
an input for precipitation.
June 3: For clarity, the closure plan assumes that
the wetlands will be constructed; De Beers has
fully assessed and considered the wetlands in
development of the closure plan, and is seeking
approval for their implementation. The wetlands
and all associated components and activities
have been incorporated into execution planning
and costing processes. All plans, modelling
scenarios and contingencies have considered
the constructed wetland system. Recognizing
that the identification of wetland design criteria
and design details has been an iterative process
and is expected to further develop with field
experience, conservative assumptions have
been used in closure planning. These
assumptions have been included and
rationalized throughout the documentation
where appropriate. However, due to the ongoing development of the wetland design, De
Beers acknowledges that there is some
inconsistency in the level of design detail
provided in various documents comprising the
application. As the design is advanced through
the review process, these documents will be
updated to ensure that the final approved
versions are consistent with the agreed plan. For
transparency, De Beers has endeavoured to
acknowledge (e.g. Section 5.3.2 of the FCRP),
that there exist uncertainties both with respect
to future site water quality and with respect to
timeframes around development and
performance of the wetland. Therefore, some
flexibility in execution planning is required to
ensure that the closure condition is optimal and
that the closure criteria are effecitvely and
efficiently achieved. Given modeling
uncertainties, it is possible, although not
probable, that site water quality will allow

closure criteria to be achieved without the need
for the constructed wetlands, reducing overall
site disturbance and medium-term liabilities. If
this opportunity eventuates, De Beers will
engage with the Closure Working Group and
seek an amendment to the Closure Plan.
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Topic 20: Constructed Wetlands Comment As stated above, the necessity of the
constructed wetlands is unclear at this point. Should the
wetlands be required, various design considerations must
be assessed. ENR notes that the wetlands must be able to
manage higher water levels to ensure non-compliant
water is not discharged into Snap Lake, but the facility
must not be "over-designed" as it must maintain a certain
level of water within the wetland to support the
vegetation.
Recommendation 1) ENR recommends that De Beers
provide a discussion on how constructed wetlands will be
designed to accommodate higher water years and flood
events, while still maintaining a productive and selfsustaining wetland during low water years.

June 3: With respect to design criteira and flood
years See response to ECCC-2 and GNWT-139
During low water years, no flow through the
wetland is necessary to maintain vegetation,
only enough flow to allow the plants to stay
submerged. All flows from the North Pile are
directed to the wetlands, and the wetlands stay
submerged at all times, so the likelihood of no
flow feeding them and/or the wetland drying
out is low. In the medium term, the warming
temperatures and increased precipitation rates
generally expected for the region of the Snap
Lake mine are anticipated to be beneficial for
on-going wetland and revegetated area
development, such that closure criteria may be
attained sooner than expected.
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Topic 21: Constructed Wetlands Comment The FCRP explains that although the base case June 3: Please see responses to ECCC ID 5 and
design includes the constructed wetlands, should water
MVLWB ID 24
quality monitoring during the Closure period show that
EQCs can be met at the ISP discharges, the wetlands will
not be constructed and the emergency discharge locations
for both ISPs will be modified for direct discharge into the
environment. Section 8 of the FCRP notes that wetlands
will be constructed during Years 1-2 of closure. Given that
the wetlands are a contingency, how many years of
monitoring data will be required from the influent ponds
prior to making these decisions? It seems unlikely that
sufficient data would be available to enable final decisions
on the necessity of constructed wetlands during Years 1-2
of closure.
Recommendation 1) ENR recommends that De Beers
clarify the amount of monitoring data that is anticipated
prior to making final decisions regarding the necessity of

constructed wetlands or if modeling data will determine if
wetlands are needed prior to Years 1-2 of closure.
31

None

Comment None
Recommendation 2) ENR recommends that De Beers
clarify when the construction of wetlands would occur
during closure and how long it would take to construct
wetlands.

June 3: See response to GNWT ENR -13 for
sequencing discussions. De Beers working with
its consultants expect the wetlands to take
approximately 2 seasons to complete (March September Construction). In Year 3 De Beers
anticipates that the wetlands would be maturing
but that water treatment would still be
necessary as previously discussed.

32

None

Comment None
Recommendation 3) ENR recommends that De Beers
describe how site water would be managed during
wetland construction.

June 3: De Beers will manage water during
construction in a similar manner to during
extended care and maintenance. Water will be
pumped (for storage or treatment). Monitoring
will be conducted (e.g., field measurements,
field observations, laboratory analysis). Data will
be compared to metrics (e.g., previous data
from the same monitoring station, thresholds)
to determine if mitigation is required.
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Topic 22: Constructed Wetlands Comment Page 8-2 of the Final CRP states that
June 3: Please see response to MVLWB ID 201
"maturation and achievement of design criteria may take
up to 5 years" related to wetlands. How does this compare
to monitoring proposed?
Recommendation 1) ENR recommends that De Beers
clarify how proposed monitoring of wetlands post-closure
relate to anticipated time for wetland maturation and
achievement of design criteria.
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Topic 23: Constructed Wetlands Comment Most discussion related to the constructed
wetlands were related to the ability of the water quality at
the discharge point from the wetlands into Snap Lake to
meet EQC and to maintain SSWQOs or AEMP benchmarks
at the edge of the mixing zone. It is unclear if
consideration has been given to whether aquatic
organisms can access the wetlands themselves or whether
additional organisms such as mammals (e.g. muskrats,
otters) or birds will access the wetlands and be at risk. For
example, p.5-32 of the Final Closure and Reclamation Plan
states that fish passage from lake to wetland would be
prevent under most flow conditions. This is also

June 3: The risk of ecological receptors being
exposed to a level of contaminant that could
adversely affect aquatic and terrestrial life is
low (Appendix I). See additional information
provided in response to DFO-1.

mentioned in De Beers' conclusion of no residual impacts
to fish in that fish could not reach the wetland under
"most flow conditions". This implies that fish will be
exposed to the wetland and may be stranded in the
wetland following a high water event.
Recommendation 1) ENR recommends that De Beers
outline the likelihood of aquatic organisms (e.g.
invertebrates, fish and amphibians) and other organisms
such as mammals and birds, being exposed to
contaminants in the constructed wetlands.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
provide details on the anticipated water quality within the
constructed wetlands and the risk to aquatic species such
as fish.

June 3: The constructed wetlands are not
intended to be habitat for aquatic species. The
constructed wetlands are intended to be a
treatment system for nitrate concentrations in
North Pile runoff and seepage. It is anticipated
that parameter concentrations in the
constructed wetlands may be greater than
AEMP benchmarks because predicted
concentrations of chloride, sulphate, nitrate,
nitrite, total ammonia, total phosphorus, total
aluminum, total cobalt, total copper, total iron,
total nickel, and total zinc were greater than
AEMP benchmarks in the overflows from Sump
3 and Sump 5 (Section 7.2.2 of the Effluent
Quality Criteria Report). There is no anticipated
risk to fish within the constructed wetlands. The
intent is that the wetlands are not to provide
fish habitat and the channels themselves are
expected to be effective barriers to fish
movements. The likelihood and risk of fish
entering the system is very low. See response to
DFO ID - 1 regarding the potential construction
of a fish barrier if necessary.
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None

Comment None
June 3: Please see response to Fisheries and
Recommendation 3) ENR recommends that De Beers
Oceans ID 1
describe the possibility of fish being stranded within the
wetlands and what options exist to prevent such an event.

37

Topic 24: North Pile Sumps

Comment Section 4.3 of the AEMP Design Plan mentions
"in-lake habitat alteration during Closure related to the

June 3: There are two areas near the discharges
to northwest arm and the main basin that may

North Pile sumps."
Recommendation 1) ENR recommends that additional
detail is provided related to the noted in-lake habitat
alteration.

result in some shoreline habitat alteration
during Closure related to the North Pile sumps.
Minimal In-lake habitat impact is expected to be
effected by the land and shoreline barrier
alterations. Consistent with the Sump -5
construction De Beers will have the same
proactive approach to protect the aquatic
environment. Please also see response to
MVLWB ID 4
June 3: See response to GNWT-ENR ID 37
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None

Comment None
Recommendation 2) ENR recommends that De Beers
describe the mitigations that would be employed during
in-lake construction activities.

39

Topic 25: Water Management
Plan

Comment Section 2.2.1.1 of the Water Management Plan June 3: See response to GNWT-ENR ID 41
notes that fresh water will be used for water quality
control. De Beers should provide additional information on
the intent of this statement. ENR does not support a
contingency whereby freshwater is used to dilute
wastewater to improve water quality.
Recommendation 1) ENR recommends De Beers describe
if dilution of poor quality water with fresh water is an
acceptable Ã¢Â€Âœbest practiceÃ¢Â€Â• to obtain
regulatory compliance.

40

None

Comment None
Recommendation 2) ENR recommends that De Beers
remove this contingency option from their Water
Management Plan.

June 3: See response to GNWT-ENR ID 41

41

None

Comment None
Recommendation 3) ENR recommends that the Board not
approve the Water Management Plan until the reference
to dilution to meet water quality is removed from the Plan.

June 3: De Beers is not proposing to use water
from Snap Lake to dilute water and to meet
water quality criteria. De Beers primarily uses
recycled water for dust suppression activities on
site however, in the event of poor water quality
or inadequate supply, raw water would be used.
The use of Snap Lake water will continue to be
used as a contingency measure in the event that
it is not possible to use recycled water. (Water
Management Plan, Section 2.2.1.1)

42

Topic 26: Water Management
Plan

Comment It is not clear how Figures 2-3 and 2-4 are
related.

June 3: From the Water Management Plan,
Figure 2-3 illustrates the flow of water from the

Recommendation 1) ENR recommends that De Beers
clarify the relationship between Figures 2-3 and 2-4.

influent storage pond, through the constructed
wetland and to Snap Lake. Figure 2-4 illustrates
how surface water from the covered North Pile
and associated reclaimed site will flow passively
downgradient to an influent storage pond, the
wetland, or across the tundra and ultimately to
Snap Lake.
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Topic 27: Water Management
Plan

Comment Section 2.2.2.6 states that the underground
water return system will remain in place as a contingency
measure but the availability of this option over time is not
clear.
Recommendation 1) ENR recommends that De Beers
clarify the length of time that the underground water
return system will be available as a contingency option and
whether the underground water return system be
removed prior to permanent closure of the mine site.

June 3: The Underground water return system
will remain in place until effluent reach
discharge criteria or until wetlands are matured
and functional- whichever occur first. Yes,
underground water return system does not
feature as a permanent remaining option during
permanent closure of the mine site. Prior to
removing the infastructure De Beers will file a
performance assessment report to the MVLWB.

44

Topic 28: Water Management
Plan

Comment Section 2.3.3 of the Water Management Plan
states that "once the North Pile PWCS is modified to allow
for passive collection and conveyance of water from the
North Pile to the influent storage ponds, ice will no longer
be actively managed". What design considerations have
been included to mitigate the potential for ice issues
during this time?
Recommendation 1) ENR recommends that De Beers
outline design considerations for closure of the North Pile
PWCS to mitigate any potential ice issues that may occur
post-closure.

June 3: See response to ECCC -2 on design
considerations. The full analysis and design
considerations are also provided in the design
reports provided in the application.

45

None

Comment None
Recommendation 2) ENR recommends that De Beers
outline what contingencies exist in the event icing results
in capacity issues into the spring during the closure/postclosure period.

June 3: See response to GNWT-ENR ID 44

46

Topic 29: Water Management
Plan

Comment Section 3.2 outlines several options for
management of potential non-compliance issues at postclosure ranging from notification to active management. It
is not clear how determinations will be made in this regard
during the post-closure period.
Recommendation 1) ENR recommends that De Beers
provide additional detail regarding the management

June 3: De Beers acknowledges that this will be
a licence stipulation consistent with the current
licence. We note that upon notification of a noncompliance, De Beers is also required to submit
a response plan to the MVLWB.

response aspect of the post-closure period (e.g. additional
details on action levels and appropriate responses). ENR
notes that the Water Licence conditions are to be
complied with, so notification of non-compliance is
required but action to get back into compliance is also
required.
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Topic 30: Water Management
Plan

Comment Figure 3-1 outlines that water discharged from
the Influent Storage Ponds during the transition from
active to passive treatment will be discharged to Snap Lake
via diffuser or alternatively discharged to Snap Lake via
spillway (designated as contingency option). It is not clear
if this will be piped to existing diffusers or if additional
structures will be required. Additionally, for clarity, De
Beers should consider re-ordering Figures 3-1 and 3-2 as
they may cause confusion. They are currently ordered as 1)
transition from active to passive, 2) active prior to
establishment of passive, and 3) passive treatment; but,
Figures 3-1 and 3-2 should probably be swapped to be
chronologically accurate.
Recommendation 1) ENR recommends De Beers clarify the
diffuser that will be used for discharge of Influent Storage
Pond water.

June 3: De Beers is not proposing to install
diffusers for water discharged from the
constructed wetlands to Snap Lake. Water will
reach Snap Lake via a spillway only.

48

None

Comment None
Recommendation 2) ENR recommends that Figures 3-1
and 3-2 be swapped in future version of the Water
Management Plan.

June 3: See response to GNWT-ENR ID 47

49

Topic 31: Water Management
Plan â€“ Surveillance Network
Program

Comment Throughout the proposed SNP Plan, there are
various footnotes indicated in the text however there are
no subsequent information clarifying the purpose of the
footnotes. For example, chronic toxicity has a footnote of
"5" designated but it is unclear where that information can
be found.
Recommendation 1) ENR recommends that De Beers
clarify where the information linked to the footnotes of
the proposed SNP in the Water Management Plan can be
found.

June 3: Omission of footnotes was an oversight;
the footnotes are an update to footnotes in
water licence MV2011L2-0004 in Annex A. There
is no change in methods for toxicity testing. The
methods are provided in the AEMP Design Plan
and footnotes will be provided in the next
version of the Water Management Plan.
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Topic 32: Sediment Release

Comment Section 4.3 of the AEMP Design Plan discusses June 3: De Beers requests the flexibility to add
sediment release from uncontrolled runoff during Closure stations as required to monitor and observe
and post-closure. However, discussion regarding extensive surface runoff. If water is observed at runoff

site regrading suggests that gradients will be established
such that the site runoff associated with the North Pile and
the area to the east reports to one of two sumps. If
uncontrolled runoff is expected, additional SNP stations
are recommended during the Closure period to
understand how water quality in Snap Lake might be
affected. The number and location of additional SNP
stations should consider locations of catchment areas,
expected site gradients, expected total suspended solids
loading and associated COPCs and proximity to sensitive
fish habitat.
Recommendation 1) ENR recommends that additional SNP
stations are located as required based on anticipated
surface run-off during closure and post-closure.

locations (to be determined) samples would be
analyzed for the constituents listed in water
licence MV2011L2-0004 for uncontrolled runoff
(e.g., SNP 02-04)

June 3: De Beers disagrees with this
recommendation. The seepage monitoring
stations (SNP 02-11, 02-12, 02-13) are used to
evaluate the performance of the water
management dams. Engineered structures
including the water management pond and
other water retaining dykes at site are inspected
by the Engineer of Record on an annual basis.
Additional downstream monitoring is not
warranted

51

Topic 33: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers has requested to amend station SNP
02-02 - North Pile Drainage Collection ditch north of the
WMP. Specifically, De Beers has requested to: . Reduce TSS
and turbidity from weekly to 14 days and that water
proceed to WMP or west influent storage pond where it is
settled further; . Remove specific metals from the list as
they are included in ICP-MS scan; . Remove hydrocarbons
as levels are extremely low (non-detect); and . Discontinue
at post-closure as there will be no active pumping. De
Beers has stated in their draft Water Licence that seepage
surveys should be discontinued as seepage results will be
obtained through the SNP, however, De Beers is proposing
as per the above that SNP stations (that would provide
seepage data) will be discontinued through the postclosure period. ENR notes that in the 2018 Water Licence
Annual Report, ARKTIS recommended further seepage
reports due to exceedances to verify if its natural
variability or not.
Recommendation 1) ENR recommends that seepage
surveys be retained until there is sufficient evidence
demonstrating no impacts to the environment or they
have sufficiently characterized seepage. See comment
below about seepage concerns.
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None

Comment None
June 3: See response to GNWT-ENR ID 51
Recommendation 2) ENR recommends that if seepage
assessments are to be covered by the SNP, the SNP station

locations be reviewed to ensure they are appropriate and
that SNP sampling occurs during active closure and the
post-closure period.
53

Topic 34: Seepage

Comment ENR notes that in De Beers 2018 Snap Lake
Seepage Survey Summary Report, included with the 2018
Water Licence Report, there are numerous water quality
concerns throughout the site. This included observed high
TSS within ditches and bogs, the WMP and at some site
infrastructure locations. Nitrate was elevated in a quarry
(SNP 02-02) and within the AN sump and WMP (SNP 0214). Total chromium was elevated in sump PS4 and in the
WMP, and from the North Pile at SNP 02-02. Also recorded
were high copper, nickel and zinc for various locations
including in the sumps, bogs, North Pile runoff, and the
WMP. While these elevated concentrations exceed EQCs,
there is some uncertainty as thy may be a result of
background or ambient conditions. Further evidence is
required to support removing any associated SNP
monitoring locations that have demonstrated EQC
exceedances in order to assess potential changes in water
quality during closure and any changes post-closure. De
Beers should provide further analysis in the next ARD and
Geochemical Characterization Report (as part of the
current Water Licence Requirements) to determine if high
concentrations are still present at the current SNP
locations. This assessment should include evidence as to
whether these concentrations represent background or
reference conditions.
Recommendation 1) ENR recommends that De Beers
provide further analysis in the next ARD and Geochemical
Characterization Report (as part of the current Water
Licence Requirements) to determine if high concentrations
are still present at SNP stations and if these are
representative of background or reference conditions.

June 3: De Beers will include further analyses in
the next ARD and Geochemical Characterization
Report (under Water Licence MV2011L2-0004)
to determine if high concentrations are still
present at SNP stations.

54

Topic 35: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers proposes to eliminate SNP 02-03
(Collection Ditch East of WMP) as the purpose was to
monitor geochemical stability of the WMP and rate of
weathering of construction rock. Given there has been no
evidence of acid generation, De Beers concludes there is
no longer a purpose to the site. However, limited

June 3: The collection ditch will be removed as
part of closure Time history data for SNP02-03 is
described in Section 6.2.4.2 of the 2018 ARD and
Geochemical Annual Report submitted as an
appendix to the Water Licence Annual Review
report.

information has been provided to support this request (i.e.
summary of monitoring data). ENR notes that additional
parameters such as metals and nitrates (blast residue) are
also contaminants of concern; therefore, De Beers should
demonstrate that these contaminants have not historically
been an issue at SNP 02-03.
Recommendation 1) Prior to providing a formal
recommendation on De BeersÃ¢Â€Â™ proposal, ENR
recommends that De Beers provide a summary report of
monitoring results at this location and identify any issues
that have been observed over the life of mine.
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Topic 36: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers proposes to eliminate SNP 02-04.1,.2
and .3 (runoff around airstrip) as the purpose was to
monitor geochemical stability of the area and rate of
weathering of construction rock. Given there has been no
evidence of acid generation, De Beers concludes there is
no longer a purpose to the site. However, limited
information has been provided to support this (i.e.
summary of monitoring data). ENR notes that additional
parameters such as metals and nitrates (blast residue) are
also contaminants of concern; therefore, De Beers should
demonstrate that these contaminants have not historically
been an issue at SNP 02-04.1, .2 and .3.
Recommendation 1) Prior to providing a formal
recommendation on De BeersÃ¢Â€Â™ proposal, ENR
recommends that De Beers provide a summary report of
monitoring results at these SNP stations and identify any
issues that have been observed over the life of mine.

June 3: Time history data for SNP02-04.1,.2
and.3 is described in Section 6.7 of the 2018
ARD and Geochemical Annual Report submitted
as an appendix to the Water Licence Annual
Review report.
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Topic 37: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers proposes to eliminate SNP 02-05
(Surface Runoff at Bulk Sample Mine Rock Pad), given
there has been no evidence of acid generation at the
location. However, limited information has been provided
to support this (i.e. summary of monitoring data). ENR
notes that additional parameters such as metals and
nitrates (blast residue) are also contaminants of concern;
therefore, De Beers should demonstrate that these
contaminants have not historically been an issue at SNP
02-05.
Recommendation 1) Prior to providing a formal
recommendation on De BeersÃ¢Â€Â™ proposal, ENR

June 3: Time history data for SNP 02-05 is
described in Section 6.6 of the 2018 ARD and
Geochemical Annual Report submitted as an
appendix to the Water Licence Annual Review
report.

recommends that De Beers provide a summary report of
monitoring results at this SNP station and identify any
issues that have been observed over the life of mine.
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Topic 38: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers proposes to eliminate SNP 02-06
(Quarry Site south of North Pile) as the purpose was to
monitor for acid rock drainage. Given there has been no
evidence of acid generation, De Beers concludes there is
no longer a purpose to the site. However, limited
information has been provided to support this (i.e.
summary of monitoring data). Due to its location which is
in close proximity to the Starter Cell and the fact that it
could potentially act as an early interception point for
seepage containing nitrates and metals, ENR does not
support the removal of this station.
Recommendation 1) ENR recommends that SNP 02-06 be
maintained as part of the SNP program.

June 3: Time history data for SNP02-06 is
described in Section 6.8.4 of the 2018 ARD and
Geochemical Annual Report submitted as an
appendix to the Water Licence Annual Review
report.
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None

Comment None
June 3: See response to GNWT ENR ID 57
Recommendation 2) ENR recommends that De Beers
provide a summary report of monitoring results at this SNP
station over the life of mine.

59

Topic 39: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers proposes to eliminate SNP 02-07.1,.2
and .3 (Road to bulk emulsion plant) as mining has ceased
and bulk AN is no longer transported along this site.
However, it is unclear if historic sampling has identified
any previous concerns. De Beers should provide additional
information to verify that there are no historically
concerns in this area.
Recommendation 1) ENR recommends that De Beers
provide a summary report of monitoring results at these
SNP stations and identify any issues that have been
observed over the life of mine. If no issues have been
observed, these stations could be removed from the SNP
program.

June 3: Time history data for SNP02-07.1, .2, and
.3 is described in Section 6.4.4 of the 2018 ARD
and Geochemical Annual Report submitted as an
appendix to the Water Licence Annual Review
report.
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Topic 40: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers proposes to eliminate SNP 02-08
(Uncontrolled runoff at Winter Access Road) as monitoring
of previous winter roads has not resulted in any surface
water quality concerns. However, limited information has
been provided in the rationale to support this (i.e.
summary of monitoring data).

June 3: Time history data for SNP02-08 is
described in Section 6.5.3 of the 2018 ARD and
Geochemical Annual Report submitted as an
appendix to the Water Licence Annual Review
report.

Recommendation 1) ENR recommends that De Beers
provide a summary report of monitoring results at this SNP
station and identify any issues that have been observed
over the life of mine. If no issues have been observed, this
station could be removed from the SNP program.
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Topic 41: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers proposes to eliminate SNP 0209.1,.2,.3,.4 and .5 (associated with the Emulsion Plant
Area and AN Pad) as the purpose was to monitor
geochemical stability. Given there has been no evidence of
acid generation, De Beers concludes there is no longer a
purpose to the site. However, limited information has
been provided in the rationale to support this (i.e.
summary of monitoring data). ENR notes that additional
parameters such as metals and nitrates (blast residue) may
also be a contaminant of concern from construction rock,
as well as issues associated with the AN Pad and Emulsion
Plant area (i.e. historical spills). As such, De Beers should
display that these concerns are a non-issue.
Recommendation 1) Prior to providing a formal
recommendation on De BeersÃ¢Â€Â™ proposal, ENR
recommends that De Beers provide a summary report of
monitoring results at these SNP stations and identify any
issues that have been observed over the life of mine.

June 3: Time history data for SNP 02-09.1,.2,.3,.4
and .5 is described in Section 6.4 of the 2018
ARD and Geochemical Annual Report submitted
as an appendix to the Water Licence Annual
Review report.
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Topic 42: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers proposes to remove SNP 02-10 (Runoff
to Snap Lake or IL5) given that "patterns of runoff at Snap
Lake are well established and controlled and well
monitored via other SNP stations." Information supporting
this assertion is not provided.
Recommendation 1) Prior to providing a formal
recommendation on De BeersÃ¢Â€Â™ proposal, ENR
recommends that De Beers provide additional evidence to
support their position that the information previously
gathered in relation to SNP 02-10 is covered by other SNP
stations.

June 3: Time history data for SNP 02-10 is
described in Section 6.8 of the 2018 ARD and
Geochemical Annual Report submitted as an
appendix to the Water Licence Annual Review
report.
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Topic 43: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers proposes to remove stations SNP 0211,02-12 and 02-13, which are seepage monitoring wells
down gradient of the Water Management Pond (WMP). De
Beers' rationale is that the WMP dam has not shown any
indication of concern. Information supporting this

June 3: Time history data for SNP 02-11 and 0212 is described in Section 6.2.4.2 of the 2018
ARD and Geochemical Annual Report submitted
as an appendix to the Water Licence Annual
Review report.

assertion has not been provided. Due to the potential for
seepage of contaminants from the WMP in future years, it
is imperative that De Beers demonstrates no water
contamination down gradient from the WMP prior to
removing monitoring locations.
Recommendation 1) Prior to providing a formal
recommendation on De BeersÃ¢Â€Â™ proposal to remove
SNP 02-11, 02-12 and 02-13, ENR recommends that De
Beers provide a summary report on monitoring results at
this location and identify any issues that have been
observed over the life of mine. This summary should
include a description of trends of major parameters of
interest to demonstrate there is no down gradient
contamination from the WMP.
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Topic 44: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers has proposed two stations, SNP 02-17c
and 02-17d, to be activated at the East and West Passive
Wetlands respectively once they begin discharging into
Snap Lake. De Beers recommends monthly sampling
during discharge into open water and once annually acute
and chronic toxicity testing however no proposed timing
for the toxicity testing has been provided. Is there any
potential that contaminants could be recycled from
wetlands at different times of the year which may create a
higher risk for aquatic organisms? If so, perhaps this time
of the year should be selected for toxicity testing. As well,
the precise SNP locations related to monitoring the
discharge and mixing zone of the passive treatment
systems is unclear. These should be added to Figure 4-1 of
the EQC Report for additional clarity.
Recommendation 1) ENR recommends that De Beers
provide additional detail on proposed timing of toxicity
testing and include rationale for why the recommended
time would be most appropriate to ensure that aquatic
organisms are being protected by surface and or wetland
discharge.

June 3: De Beers proposes to collect samples for
toxicity testing monthly during discharge in
closure and once annually in post-closure
(Water Management Plan, Appendix B). Based
on the models, May and June is when most of
the water will be discharged (Water Quantity
Model, Tables 5-1 and 5-2). Effluent samples for
toxicity testing will be collected in May and June
(closure) and either May or June (post-closure).
In-lake samples for toxicity testing will be
collected during discharge (AEMP Design Plan
Section 6.3.3)
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None

Comment None
Recommendation 2) ENR recommends that De Beers
clarify the precise location of these stations as they related
to the discharge to Snap Lake. Further, De Beers should

June 3: The precise locations will be determined
once detailed designs have been completed.
Mixing zone stations are addressed in the
response to GNWT-ENR ID 70. Additional mixing
zone stations will be added if necessary.

clarify how the mixing zone has been included in the
sample plan; will additional stations be required.
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None

Comment None
Recommendation 3) ENR recommends that De Beers add
the SNP locations for passive treatment on Figure 4-1 of
the EQC Report.

June 3: In the next version of the water
management plan, De Beers will include a figure
that identifies the location of the SNP stations,
including the stations that will be used to
monitor the wetland.
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Topic 45: Water Management
Plan â€“ Surveillance Network
Program

Comment Regarding SNP 02-20, which monitors the
mixing zone from the diffuser, De Beers has proposed that
the monitoring continues during the closure period but
should no longer be required at post-closure, as there will
be no discharge. During the monitoring period at closure,
De Beers has proposed amendments to the current
monitoring requirements at this location. Specifically: .
Reduction from four sub-stations to two; . Recommend
removal of under-ice sampling as discharge will be limited
to open water; . Recommend elimination of the early life
stage toxicity testing; . Recommend elimination of the 7day test of larval growth survival using fathead minnows;
and . Recommend discontinuation of the sediment
sampling for metals. De Beers notes that chronic toxicity
testing will still be required at SNP-17b on an annual basis.
As well, volumes discharged into Snap Lake will be
substantially lower during closure as compared to
operations. Sediment sampling will continue within the
AEMP.
Recommendation 1) ENR recommends that De Beers
provide supporting rationale that 2 stations are sufficient
to capture effluent plume from the diffuser.

June 3: Based on the reduced discharge load to
Snap Lake, two stations in the mixing zone is
sufficient to monitor for potential in-lake
effects. If necessary, additional samples may be
collected (e.g., as an adaptive management
response).

68

None

Comment None
June 3: Please see Section 3.3.5 of the 2018
Recommendation 2) ENR recommends that De Beers
Aquatic Effects Re-evaluation Report with
provide supporting rationale for the removal of early life
rationale for this recommendation.
stage toxicity testing and the elimination of the 7-day test
of larval growth survival for fathead minnow.

69

None

Comment None
Recommendation 3) ENR recommends that De Beers
continue sediment sampling as per current approved
plans.

June 3: Sediment sampling has been proposed
in the AEMP Design Plan (Section 6.2).

70

Topic 46: Water Management
Plan â€“ Surveillance Network
Program

Comment De Beers has proposed four new stations to
monitor the two mixing zones from the constructed
wetlands. It is proposed the samples be taken once
annually for all parameters as well as for chronic toxicity.
Recommendation 1) ENR recommends that De Beers
justify how one sample would be sufficient to assess
mixing condition in Snap Lake.

June 3: De Beers has proposed two SNP stations
in the mixing zones (Water Management Plan,
Appendix B). These are in addition to AEMP
stations within the lake (AEMP Design Plan,
Section 6.1.3). The schedule for monitoring has
been adjusted to reflect the discharge scenario
and future conditions (see response to GNWTENR 165).
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None

Comment None
Recommendation 2) ENR recommends that acute toxicity
testing also be required for effluent released from the
wetlands.

June 3: Water released from the wetlands will
be monitored at stations SNP 02-17c and 0217d; acute toxicity testing will be conducted on
water collected from these stations (Water
Management Plan, Appendix B).
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Topic 47: Detection Limits

Comment The detection limits used for water quality
analytes in the AEMP Design have not been provided.
There are several instances where this is of specific
relevance: . The detection limit for total antimony should
optimally be approximately 2 µg/L or lower to detect any
changes from predictions. The antimony detection limit
should be no more than 5 µg/L to ensure that the AEMP
can reliably detect Sb approaching the proposed AEMP
benchmark of 6 µg/L. . The detection limit for total barium
should not be higher than 0.05 mg/L to ensure that Ba
concentrations near 0.17 mg/L can be reliably detected. .
The detection limit for total chromium should not be
higher than 3 µg/L to ensure that total chromium
concentrations approaching 5 µg/L can be reliably
detected.
Recommendation 1) ENR recommends that De Beers
provide the detection limits for the water quality analytes
outlined in the AEMP Design.

June 3: A table of water quality detection limits
has been provided in Attachment 1; these will
be included in the next version of the AEMP
Design Plan
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Topic 48: Effluent Quality
Criteria Report

Comment As referenced previously by ENR, there is some
uncertainty as to whether the constructed wetlands will be
required. Additionally, De Beers note in the EQC report
that the model does not include wetlands and the
modelling for EQCs was based on discharge from the
influent ponds. Does this have any implications on the
development of the EQCs? Further, has De Beers modeled
how constructed wetlands would improve water quality

June 3: Detailed methods for predicting effluent
quality concentrations are provided in the site
water quality model report. One of the
objectives of the site water quality model was to
predict parameter concentrations in the five
North Pile sumps. The model accounted for
inflows to and outflows from the North Pile
sumps including North Pile runoff, North Pile
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None

and result in lower, more obtainable EQC.
Recommendation 1) ENR recommends that De Beers
clarify methods in the EQC Report to determine effluent
quality (i.e. pH; nutrients -such as nitrate, nitrite; TDS;
chloride; etc.).

seepage, natural runoff from the catchment
area of each sump, precipitation directly on the
sumps, pumping of water from the sumps and
evaporation. The results from the model
included daily parameter concentrations from
each of the five North Pile sumps from 2016 to
2050. The constructed wetlands were not
included in the site water quality model because
the modelling was finished before detailed
engineering plans of the constructed wetlands
were completed . Therefore, the model
assumed that: . Water in Sump 1 would
overflow to Sump 2 and water in Sump 2 would
overflow to Sump 3. Sump 3 would overflow to
the main basin of Snap Lake in the same
approximate location as effluent from the East
Passive Treatment System. Sump 3 is the
proposed location of the East Influent Storage
Pond. In the screening process to identify
parameters of potential concern (POPC) that
may require effluent quality criteria (EQC) in the
Water Licence, 95th percentile concentrations
from the open-water period from Sump 3 were
used (Tables 7-2 and 7-4 of the EQC Report).
Predicted concentrations from Sump 3
represent effluent concentrations. . Water in
Sump 4 would overflow to Sump 5. Sump 5
would overflow to the northwest arm of Snap
Lake in the same approximate location as the
West Passive Treatment System. Sump 5 is the
proposed location of the West Influent Storage
Pond. In the screening process to identify POPC
that may require EQC in the Water Licence, 95th
percentile concentrations from the open-water
period from Sump 5 were used (Tables 7-3 and
7-5 of the EQC Report). Predicted
concentrations from Sump 5 also represent
effluent concentrations.

Comment None
Recommendation 2) ENR recommends that De Beers

June 3: Thank you for your recommendation.
Modelling was completed with water discharged
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Topic 49: Effluent Quality
Criteria Report

model water quality and propose EQC if wetlands are
constructed.

directly from Sump 3 and Sump 5 to Snap Lake
to generate EQC. The site model was run to
predict water quality in the North Pile sumps;
the wetlands were designed to reduce nitrate
concentrations to 25 mg N/L or lower; the Snap
Lake model was run assuming a discharge
concentration of 25 mg N/L for nitrate (setting
all other parameter concentrations equal to
those as predicted for Sump 3 and Sump 5). It is
expected that the wetlands would add some
additional attenuation of parameter
concentrations through precipitation and snow
melt. Therefore, De Beers does not plan to rerun the models with the constructed wetlands at
this time.

Comment Section 2.2 of the EQC Report notes that "most"
parameters decreased in 2017. Additional information
should be provided summarizing which parameters have
not, including statistical evidence showing the significance
of these trends.
Recommendation 1) ENR recommends that De Beers
provide a summary outlining which parameters have not
decreased in 2017 or since the cessation of mining with
rationale and statistical evidence demonstrating why these
may not be of concern.

June 3: A correlation analysis was completed
that describes constituents that have decreased
or have remained similar since 2017 (2018
AEMP Report, Section 3.4.4). For parameters
strongly correlated with conductivity (TDS,
hardness, alkalinity, major ions [bicarbonate,
calcium, chloride, fluoride, magnesium,
potassium, sodium, and sulphate), nitrate,
nitrite, total nitrogen and metals (total barium,
boron, cesium, lithium, molybdenum, nickel,
rubidium, strontium, and uranium): relative to
2017 or earlier, the 2018 concentrations of all
parameters, with the exception of bicarbonate
and total alkalinity, have decreased or remained
similar in the diffuser area and main basin of
Snap Lake. Concentrations of bicarbonate and
total alkalinity continue to increase in the
diffuser area, but have remained similar in the
main basin of Snap Lake. The likely cause of
decreasing concentrations, or lack of increasing
concentrations, in Snap Lake for parameters is
the lower volume of treated effluent discharged
to Snap Lake in 2018 compared to previous
years and decreases in concentrations for some
parameters in the treated effluent in 2018 and

the addition of the RO treatment system. The
decreasing trends in nitrate, nitrite, total
nitrogen in the diffuser area and in the main
basin of Snap Lake are due to the Care and
Maintenance status of the Mine, which resulted
in the cessation of explosives usage for mining,
and the RO treatment system."
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None

Comment None
Recommendation 2) ENR recommends that De Beers
provide statistical summaries of data from 2017 that
indicate that parameters have decreased.

June 3: Volumes of effluent and loads of
constituents to Snap Lake have decreased (2018
AEMP Report, Section 3.4.1 and Appendix 3A)
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None

Comment None
Recommendation 3) ENR recommends that data from
2017 be compared to data from 2018 to determine if
concentrations or conditions have changed.

June 3: Please see response to GNWT-ENR ID 75
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Topic 50: Effluent Quality
Criteria Report â€“ Mixing
Zones

Comment During operations the 200m mixing zone within June 3: See response to GNWT-ENR ID 79
Snap Lake received maximum discharge volumes of over
50,000 m3/day (2017 AEMP Annual Report). Maximum
discharge volume during closure is predicted to be less
than 4,000 m3/day (proposed AEMP Design). Further, the
mixing zone within Snap Lake is located in deeper water.
The location of mixing during closure and the post-closure
period will be next to the shoreline of Snap Lake. It is
unclear why a 200m mixing zone is still necessary. ENR
notes that the MVLWB/GNWT Guidelines for Effluent
Mixing Zone (2017) recommends that regulated mixing
zones should be made as small as possible and should have
a maximum radius of 100 m or 25% of the width of the
lake (whichever is smaller), not exceed 10% of the
available volume for mixing, and not extend closer to
shore than the mean low water mark. Because adjusting
the mixing zones will affect predicted concentrations at
the edges of the mixing zones, DeBeers should provide
updated mixing predictions for 50m, 100m and 200m from
shore. This would have relevance in the selection of EQCs
considering that one of the screening criteria was related
to predicted concentrations at the edge of the mixing zone
in Table 7-6 and as discussed in Section 5 of the
Hydrodynamic and Water Quality Model Report.

Recommendation 1) ENR recommends that De Beers
clarify how a 200m mixing zone was calculated for the
post-closure period.
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None

Comment None
June 3: De Beers is updating the modelling
Recommendation 2) ENR recommends that DeBeers
scenario and will issue a technical memorandum
should provide updated mixing predictions for 50m, 100m in July and in advance of the technical session.
and 200m from shore where effluent will be released postclosure.
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Topic 51: Effluent Quality
Criteria Report

Comment The EQC Report includes updates to the
SSWQOs for Snap Lake. ENR notes that various parameters
have objectives that are hardness adjusted. ENR is
concerned that hardness may dissipate within Snap Lake
over time and result in lower SSWQOs. This would be
especially relevant for parameters of concern during postclosure such as nitrate and chloride. As well, in Section 6.1,
ENR notes a substantial variance in AEMP benchmarks for
nitrate, ammonia and some metals over time. Can De
Beers clarify the source of this variance and if it is related
to any toxicity modifying factor, e.g. hardness?
Recommendation 1) ENR recommends that De Beers
provide a discussion on potential impacts that hardness
dissipation over time will have on the potential for the site
to meet EQCs and SSWQOs (for hardness dependent
parameters such as nitrate, chloride, etc.) during the postclosure period.

June 3: Hardness in Snap Lake is expected to
decrease over time. This decrease was taken
into account when comparing predicted
concentrations to a future hardness-dependent
SSWQO. Thus, the potential impact has been
accounted for. The expected decrease in
hardness in Snap Lake will result in lower values
in hardness-dependent AEMP benchmarks over
time. The decrease in hardness is accounted for
in the model and when comparing predicted
results to hardness-dependent AEMP
benchmarks. Predicted changes in hardness are
modelled over time using the modelled
concentrations of calcium and magnesium. The
predicted hardness was used to calculate AEMP
benchmarks (including SSWQOs) for hardnessdependent parameters. An example of predicted
changes in a hardness-dependent AEMP
benchmark can be seen in Figure 5-9 for nitrate
(Hydrodynamic and Water Quality Model
Report); the nitrate AEMP benchmark in Figure
5-9 decreases over time with the predicted
decrease in calcium and magnesium
(Hydrodynamic and Water Quality Model
Report, Appendix B, Figures B-2 and B-5).
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None

Comment None
Recommendation 2) ENR recommends that De Beers
provide additional information on varying AEMP
benchmarks for several parameters over time.

June 3: The rationale for differences in values of
AEMP benchmarks is provided in Table 6.1-2 of
the 2019 AEMP Design Plan for Closure and
Post-closure document. Predicted changes in
toxicity modifying factors, or variability in
observed data if predictions were not available,

were accounted for when calculating AEMP
benchmarks with toxicity modifying factors
(e.g.,nitrate, ammonia and some metals). See
response to GNWT-ENR ID 80 and 82 for
additional details regarding variability in AEMP
benchmarks.
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Topic 52: Effluent Quality
Criteria Report

Comment The EQC Report includes two sets of AEMP
Benchmarks (SSWQOs) for the different parameters, one
for the Main Basin and one for the Northwest Arm. It is
unclear why different AEMP Benchmarks will be used for
the different discharge locations during post closure.
Additionally, ENR notes that predictions for Sump 3 and
Sump 5 overflow concentrations from the North Pile are
different. Additional information on the causes of this
variance should be explained further.
Recommendation 1) ENR recommends that De Beers
provide additional rationale on the inclusion of two sets of
SSWQOs for post-closure discharge.

June 3: AEMP benchmarks that are influenced
by toxicity modifying factors, such as hardness
or chloride concentrations, were calculated
using the predicted hardness or chloride
concentrations at the edge of the two mixing
zones (i.e., main basin and northwest arm) in
Snap Lake. Concentrations of toxicity modifying
factors in the northwest arm were different than
concentrations in the main basin of Snap
Lake;therefore, two sets of SSWQOs are
presented in the EQC Report. The footnotes on
Tables 5-1 and 5-2 of the EQC Report describe
the range in toxicity modifying factors that were
used to calculate SSWQOs.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
provide additional information outlining the causes for the
variance in water quality predictions from Sump 3 and
Sump 5.

June 3: Predicted parameter concentrations in
Sump 3 and Sump 5 are not expected to be the
same. There are a number of factors that affect
parameter concentrations in the North Pile
sumps. One factor is the volume of the sumps.
Sump 3 has a maximum volume of
approximately 61,000 m3 and Sump 5 has a
maximum volume of approximately 68,000 m3.
During Post-closure when the sumps are
assumed to fill to their maximum volumes, the
maximum volume of each sump affects the
mixing of parameter concentrations in the
sumps. A second factor that affects parameter
concentrations in the North Pile sumps is the
volume of natural runoff entering the sumps.
Sump 3 is not predicted to receive inflow from
natural runoff, while sump 5 is predicted to
receive inflow from natural runoff. In the model,
natural runoff is assigned water quality
concentrations from Stream 1. A third factor

that affects parameter concentrationsin the
North Pile sumps is the volume of North Pile
runoff and seepage entering the sumps. In an
average precipitation year in Post-closure ,
Sump 3 is predicted to receive approximately
40,900 m3/yr of runoff from the North Pile and
Sump 5 is predicted to receive approximately
30,000 m3/yr of runoff and seepage from the
North Pile. A fourth factor that affects
parameter concentrations in Sump 3 and Sump
5 is that each of these sumps receives overflow
from other sumps in Post-closure. Sump 3
receives overflow from Sump 2, which receives
overflow from Sump 1. Sump 5 receives
overflow from Sump 4.
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Topic 53: Effluent Quality
Criteria Report

Comment The EQC Report recommends an updated
SSWQO for dissolved cadmium based on the BC ENV
hardness-dependent WQG for dissolved cadmium as it
uses more recent toxicity data than the current AEMP
benchmark or CCME and the species selected are more
appropriate to a northern environment than those
selected under the CCME derivation process. No details to
support these statements have been provided.
Recommendation 1) Regarding the proposed amendment
to the SSWQO for dissolved cadmium, ENR recommends
that De Beers provide the following information: Ã¢Â€Â¢
Details on recent toxicity data used to develop the BC ENV
hardness dependent WQG for dissolved cadmium with
comparisons of the data used to develop the current
benchmark and the CCME; and Ã¢Â€Â¢ Details on the
species used for the BC ENV WQG for dissolved cadmium
with a comparison to those used in CCME with emphasis
on why the BC ENV WQG are more appropriate for a
northern environment.

June 3: The BC ENV (2015) water quality
guideline (WQG) for dissolved cadmium,
proposed as the cadmium AEMP benchmark for
Snap Lake Mine, is considered applicable
because the dissolved cadmium fraction is the
more bioavailable (i.e., available for uptake by
aquatic organisms) and an ecologically relevant
form for toxicity; whereas the CCME (2014)
WQG is for total cadmium. Recent metal
guidelines drafted and approved by the CCME
for manganese and zinc support the derivation
of guidelines for bioavailable, dissolved fractions
(CCME 2018a, 2018b). For screening purposes,
total cadmium concentrations will be compared
to the AEMP benchmark. In deriving a guideline,
CCME (2014) and BC ENV (2015) reviewed
similar datasets. The BC ENV (2015) and CCME
(2014) datasets both contain representative
surrogate species for Snap Lake from multiple
taxonomic groups (i.e., fish, invertebrates
including mayfly, algae, aquatic plants, and
amphibian) as described below. However, the
BC ENV (2015) WQG directly incorporated only
primary data (i.e., data that meet specific
criteria including study design, statistical

analysis, exposure conditions, and ecologically
relevant endpoints; additional examples
provided in BC ENV 2015) in the derivation of
their WQG, whereas CCME incorporated some
secondary data (i.e., data that do not meet one
or more of the criteria for primary data but still
considered for inclusion). Both data sets yield
information suitable for WQG derivation;
however, because the WQG is for the dissolved
bioavailable fraction the BC ENV (2015)
guideline was considered more ecologically
relevant for evaluating toxicity. BC ENV (2015)
identified 28 primary studies representing 27
species (13 fish taxa [including 8 salmonids], 11
invertebrate taxa, two algae/aquatic plant taxa,
and one amphibian taxa) for use in deriving their
guideline. BC ENV (2015) also identified 15
secondary long-term data that were used to
support the development of the guideline.
CCME (2014) identified 37 studies representing
36 species (14 fish taxa [8 salmonids], 18
invertebrate taxa, three algae, aquatic plant
taxa, and one amphibian taxon); some of the 37
studies identified by CCME (2014) were
identified as secondary studies, but data and
results from those studes were included directly
in the guideline derivation. BC ENV (2015) and
CCME (2014) guidelines sourced the same
datasets but evaluated them in a somewhat
different manner. Specifically, select studies
included in the CCME (2014) derivation were
considered secondary data by BC ENV (2015) on
the basis of study design, exposure conditions,
control mortality and/or lack of measurement of
exposure and toxicity modifying factors. These
secondary data were included as part of a
separate confirmatory step in which BC ENV
(2015) evaluated their WQG against the
secondary dataset and concluded that the
guideline was considered adequately protective.

References: BC ENV (British Columbia Ministry
of Environment and Climate Change). 2015.
Ambient Water Quality Guidelines for Cadmium:
Technical Report. Water Protection and
Sustainability Branch. Environmental
Sustainability and Strategic Policy Division. BC
Ministry of Environment. February 2015. CCME
(Canadian Council of Ministers of the
Environment). 2014. Canadian Water Quality
Guidelines: Cadmium. Scientific Criteria
Document. Canadian Council of Ministers of the
Environment, Winnipeg. CCME. 2018a. Scientific
Criteria Document for the Development of the
Canadian Water Quality Guidelines for the
Protection of Aquatic Life: zinc. Canadian
Council of Ministers of the Environment,
Winnipeg, MB. CCME. 2018b. Draft Scientific
Criteria Document for the Development of the
Canadian Water Quality Guidelines for the
Protection of Aquatic Life: manganese. Canadian
Council of Ministers of the Environment,
Winnipeg, MB.
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Topic 54: EQC Report

Comment Section 6.0 of the EQC Report notes that "shortterm variabilities in water quality concentrations that may
occur as a result of construction and demolition activities
have not been accounted for in the site model (i.e., a
nitrate residual from blasting to obtain borrow for the
North Pile cover has not been included in the site model)."
Additionally, page 5-31 of the Final Closure and
Reclamation Plan notes that drainage channels connecting
the North Pile sumps will be re-graded and modified. Will
additional blasting be required for this work as well as
potential development of the constructed wetlands? Is so,
have these blasting residuals been factored into modelling
results? In a previous comment, ENR noted a De Beers
statement in the March 2019 workshop that it may take up
to 30 years for nitrate concentrations to decrease from
North Pile seepage. It is not clear if that is based on
current estimates of nitrate or other contaminant loads
such as chloride in the North Pile or if this has included

June 3: Relative to mining, the nitrate and
ammonia due to blasting from quarries and for
surface construction during active closure is
minimal. Any residual nitrate and ammonia from
these sources will be short lived and are not
expected to change the overall model results as
they will occur in course grained rock placed on
or near the surface of the pile that will be
flushed with surface runoff water during freshet
periods. It is expected that these residuals
would be flushed within the first few years of
cover construction, or post construction while
on-site active treatment is available. These
residuals from construction or quarry blasting
are not expected to materially contribute to the
long term nitrate and ammonia load from the
pile. Chloride within the pile has been accounted
for in the water quality modelling predictions.

possible future loading from the cover and additional
blasting as well.
Recommendation 1) ENR recommends that De Beers
clarify the estimated amount of time before nitrates or
other contaminants such as chloride are expected to
decrease from the North Pile.

Chloride on site (including seepage from the
North Pile) is associated with residual mine
water that was pumped from deep underground
or used in processing and is not expected in
quarry blast rock.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
clarify whether future inputs (e.g. from cover material in
the North Pile and construction of water management
structures) have been taken into account in these
calculations, both in the North Pile as well as the water
conveyance structures and constructed wetlands.

June 3: The site water quality model accounted
for dissolved load from construction materials
but did not account for short-term solid phase
construction loadings (i.e., additional TSS or TSS
associated parameter loads).The model
assumed that runoff water from the
construction of the North Pile cover, water
conveyance structures, and constructed
wetlands would be conveyed to the water
management pond. Water in the water
management pond would then be treated
before being discharged to Snap Lake. TSS and
associated parameters will be removed through
active treatment or wetland treatment.
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Topic 55: EQC Report

Comment Section 6.1.1 notes that the models use one of
the eight different parameters in each discharge pathway.
It is not clear how this will be representative of different
scenarios? It is assumed that different parameters will
behave differently, e.g. nitrates vs chlorides vs metals.
Recommendation 1) ENR recommends additional
information on how the addition of eight conservative
parameters added to each of the Mine affected inflows
will provide a thorough prediction of possible future
outcomes.

June 3: Two models were used to calculate
parameter concentrations and effluent quality
criteria (EQC) in Snap Lake: 1) the Snap Lake
hydrodynamic and water quality model and 2)
the EQC model. One conservative generic
parameter (i.e., no formation reactions, no
decay reactions, no settling, etc.) was added to
each of the eight identified Mine-affected
inflows to Snap Lake (i.e., one parameter for
each inflow for a total of eight conservative
parameters). Results from the Snap Lake
hydrodynamic and water quality model were
then input into the EQC model. In the EQC
model, generic parameter concentrations were
converted into individual parameter
concentrations in Snap Lake. The approach is
appropriate for predicting parameter
concentrations in Snap Lake. The Snap Lake
hydrodynamic and water quality model report
presents results from one possible future

scenario. Predicted parameter concentrations in
Snap Lake were based on an average
precipitation year and 95th percentile
concentrations in the overflows from Sump 3
and Sump 5 to Snap Lake.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
describe its process to assess and determine these eight
conservative parameters.

June 3: Eight Mine-affected inflows to Snap Lake
were identified (Section 3.6.3 of the Snap Lake
Hydrodynamic and Water Quality Model
Report). These inflows exist because of the Snap
Lake Mine. A conservative generic parameter
was assigned to each of the Mine-affected
inflows (for a total of eight conservative
parameters) at concentrations of 100 mg/L . The
eight generic parameters along with total
dissolved solids and water temperature were
added to the Snap Lake hydrodynamic and
water quality model. The model simulation time
was from July 2003 to January 2050. The results
of interest from the model were the predicted
generic parameter concentrations in Snap Lake
(Figures 5-2 and 5-3 of the Snap Lake
Hydrodynamic and Water Quality Model
Report). For example, Figure 5-2 panel (b) shows
that the maximum generic parameter
concentration in the discharge from the WTP to
Snap Lake through the permanent diffuser(s)
was predicted to be between approximately 65
mg/L and 75 mg/L at the edge of the mixing
zone boundary in Snap Lake in 2017 (i.e., the
concentration was reduced from 100 mg/L in
the discharge from the WTP to between 65 mg/L
and 75 mg/L in Snap Lake because of mixing of
the discharge water with water in Snap Lake.
The predicted generic parameter concentrations
in Snap Lake were converted into individual
parameter concentrations using Equation 3-1 of
the Snap Lake Hydrodynamic and Water Quality
Model Report.

89

Topic 56: EQC Report

Comment It is not clear how the model incorporates the
volume of Snap Lake or how the different volumes of the

June 3: Two models were used to calculate
effluentquality criteria (EQC): 1) the Snap Lake

inflows relate to each other. The inputs into to the model
appear to be limited to a time factor, concentrations
within Snap Lake and concentrations of the various
inflows.
Recommendation 1) ENR recommends that De Beers
provide additional information outlining how the models
incorporate the various input volumes as well as the
volume of Snap Lake to account for loading and dilution
factors.

hydrodynamic and water quality modeland 2)
the EQC model. The volume of Snap Lake is
accounted for in the Snap Lake hydrodynamic
and water quality model by the model grid. The
model grid is created using bathymetry data
from Snap Lake (Section 3.1 of the Snap Lake
Hydrodynamic and Water Quality Model Report)
and daily inflows and outflows from Snap Lake
are described in Section 3.6.2 of the Snap Lake
Hydrodynamic and Water Quality Model Report.
The results from the Snap Lake hydrodynamic
and water quality model were used in the EQC
model to calculate concentrations in Snap Lake.
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Topic 57: EQC Report

Comment Section 6.1.2 of the EQC Report details all inputs
into the models. ENR notes the following: . Whole-lake
average lower bound values were used for Snap Lake
concentrations; . Maximum Average Concentration EQC
were used for the modular WTP/RO unit discharge; and .
Median values were used for all other values including
seepage concentrations from the North Pile and Water
Management Pond and overflow from Sumps 3 and 5
(future influent ponds) into Snap Lake. It is not apparent
why De Beers would not consider upper bound values for
Snap Lake and maximum or 95th percentile values for all
other parameters including seepage to provide for more
conservative estimates on predicted concentrations with
Snap Lake. Note that this concern also applies to the
Hydrodynamic and Water Quality Model Report from
where this same information was referenced.
Recommendation 1) ENR recommends that De Beers
provide additional rationale on the use of median values
for parameters as model inputs and the use of lower
bound values for Snap Lake in the model.

June 3: Section 6.1.2 of the EQC Report shows
that 95th percentile concentrations were used
for the Sump 3 and Sump 5 overflows to Snap
Lake (Table 6-2). For the remainder of the inputs
from the Mine, median concentrations were
used because they resulted in a reasonable
visual match to parameter concentrations in
Snap Lake from monitoring data between 2003
and 2018. The model simulation start date was
July 2003 (i.e., before treated effluent discharge
from Snap Lake Mine began). Therefore, wholelake average lower bound concentrations from
the normal range were used to represent
baseline concentrations in Snap Lake . Wholelake average lower bound concentrations from
the normal range were used to represent
baseline concentrations in Snap Lake (instead of
whole-lake average upper bound concentrations
from the normal range) so that any potential
changes in water quality due to Snap Lake Mine
were not concealed by an elevated baseline
concentration
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None

Comment None
Recommendation 2) ENR recommends that De Beers
describe if the above approach provides the most
appropriate conservative estimate of water quality in Snap
Lake during the closure/post-closure period.

June 3: The approach used to define and
determine model inputs is appropriate for
predicting parameter concentrations in Snap
Lake. The approach accounts for all the inflows
to and outflows from Snap Lake, for mixing in

Snap Lake, and assumes that all parameters
behave conservatively in the water column (i.e.,
no formation reactions, no decay reactions, no
settling, etc.).
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Topic 58: EQC Report

Comment Throughout the EQC Report there is reference
to current conditions in Snap Lake as "baseline". ENR notes
that Snap Lake has been influences by years of operation
of the Snap Lake Mine. Therefore, the conditions in Snap
Lake today are not considered baseline. It may be more
appropriate to refer to current conditions within Snap Lake
as "ambient".
Recommendation 1) ENR recommends that when
referring to current conditions within Snap Lake, De Beers
reference Ã¢Â€ÂœambientÃ¢Â€Â• conditions as opposed
to Ã¢Â€ÂœbaselineÃ¢Â€Â•. Baseline should be used in
the context of pre-mining conditions at the site.

June 3: For future correspondence (reports,
presentations, etc.), conditions prior to the mine
will be referred to as baseline and conditions
since mine development will be referred to as
ambient or current conditions. The seven
closure objectives are identified in Section 1.3.1
of the FCRP.
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None

Comment None
Recommendation 2) ENR recommends that assessments
of closure and reclamation should be made to pre-mining
baseline conditions as returning the mine site to as close
as practical pre-development conditions should be the
goal of the plan.

June 3: Please see response to GNWT-ENR ID 92
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Topic 59: EQC Report

Comment In Section 5.1 of the EQC Report, De Beers notes
that during closure and post-closure, "an AEMP benchmark
for TDS is not recommended. Instead, AEMP benchmarks
are recommended for individual ions." For clarity, the
following sections outline proposed SSWQO for chloride,
sulphate, etc. However, subsequent sections related to
EQC revert to TDS. If De Beers proposes to monitor
individual ions such as chloride as SSWQOs, this should be
consistently applied to the various plans (i.e. EQC report).
Recommendation 1) ENR recommends that De Beers
confirm that individual constituents are being proposed for
SSWQOs and EQCs for the Snap Lake Mine and that EQC
will be established for individual ions.

June 3: De Beers has proposed EQC (EQC report,
Tables 8-1 and 8-2) and SSWQO (EQC report,
Tables 5-1 and 5-2; AEMP Design Plan, Table 6.12) for closure and post-closure that are
achievable and protective of the environment.
The proposed EQC for closure are the same as in
the current water licence. While the RO can
treat effluent to better quality than the
proposed EQC, the continuation of the EQC as
used in extended care and maintenance allows
for operational flexibility and potential upsets
while maintaining compliance. It is not
necessary to have the same list of EQC and
SSWQOs as it will not provide any further
information. Effluent and lake samples will
continue to be monitored for the same suite of

constituents, including total dissolved solids and
the individual ions.
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Topic 60: Effluent Quality
Criteria Report

Comment Figure 6-1 (a) displays a trending reduction in
TDS from 2019 to 2025 despite the modelling using the
"existing maximum average concentration" EQC which is
960 mg/L. As such, it is unclear if the observed reduction in
TDS would occur with more representative TDS
concentrations or if the trend would be less significant.
Complicating factors include the fact that substantially
lower discharge quantity is expected during closure and
post-closure period therefore mixing would likely be
reduced.
Recommendation 1) ENR recommends that De Beers
describe if the observed reductions of TDS in Snap Lake
during closure are realistic given the use of the maximum
average concentration of 960 mg/L in the modelling.

June 3: The predicted reduction in TDS
concentrations in Snap Lake is based on inflows
to and outflows from Snap Lake for an average
precipitation year. Figure 6-1 in the EQC Report
shows predicted TDS concentrations in Snap
Lake in Extended Care and Maintenance,
Closure, and Post-closure assuming that
discharge from the modular WTP/reverse
osmosis unit occurred with a constant TDS
concentration of 960 mg/L (i.e., the MAC EQC).
Figure 5-4 in the Snap Lake Hydrodynamic and
Water Quality Model Report shows predicted
TDS concentrations in Snap Lake in Extended
Care and Maintenance, Closure, and Postclosure assuming that discharge from the
modular WTP/reverse osmosis unit occurred
with TDS concentrations less than 20mg/L. In
both cases, the predicted reduction in TDS
concentrations in Snap Lake is similar.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
model the TDS concentrations in Snap Lake during closure
with more realistic or current concentrations of TDS in site
water and North Pile seepage.

June 3: A scenario where TDS concentrations in
Snap Lake was modelled using concentrations of
TDS in site water and North Pile seepage was
completed and results are presented in Section
5 of the Hydrodynamic and Water Quality Model
Report
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Topic 61: AEMP Benchmarks Chloride

Comment Table 6.1-2 of the EQC Report presents rationale June 3: Please refer to Attachment 2 (Chloride
for modifying current AEMP benchmarks. The rationale for AEMP Benchmark Derivation Method).
the chloride modification is that data by Struewing et. al
(2015) were added to those created by Elphick et. al (2011)
and were used to estimate an SSWQO following CCME
(2007). CCME (2007) allows for both species sensitivity
distribution (SSD) and safety factor approaches depending
upon data quality. Although Golder mentions a hardnessdependent equation, details are not provided. Missing
details that are critical to evaluate this approach include: .
the specific CCME (2007) method used; . the datasets used
to estimate the hardness dependencies (although two

citations are provided it would be imprudent to assume
which data from each citation was actually used in this
derivation); . the dataset used to estimate the SSD-based
SSWQO (if this was the approach used); . the
rationalization for inclusion or exclusion of specific-studies
used to populate the SSD (if this was the approach used); .
the hardness-toxicity test endpoint regression models and
diagnostics; . the choice of SSD model and model
diagnostics (if this was the approach used); and, . the
standardization method used to adjust SSD data prior to
modelling (if this was the approach used).
Recommendation 1) ENR recommends that De Beers and
or Golder provide the above missing information and any
other information used to the proposed chloride
benchmark.
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Topic 62: EQC Report

Comment ENR notes that in Table 6-3 the influent values
(n=7) are higher than the effluent value (n=6). The reason
for this difference is not provided.
Recommendation 1) ENR recommends that De Beers
provide additional information on influent and effluent
values in Table 6-3 and describe why the sample size
differs between the two.

June 3: The sampling frequency requirements
for SNP stations 02-14 (influent) and 02-17B
(effluent) differ under the current Water
Licence.
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Topic 63: EQC Report

Comment Section 7 of the EQC Report proposes that TPH June 3: Please see response to GNWT-ENR ID 94
not be regulated as there is no source. ENR notes that a
tank farm exists at the site and remediation efforts will
require heavy machinery work all over the site. Therefore,
there will be multiple sources of hydrocarbons until such
time the site is fully reclaimed.
Recommendation 1) ENR recommends that the Board
retain TPH as a regulated parameter until remediation is
completed at the site.
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Topic 64: EQC Report

Comment Section 7 of the EQC Report notes that baseline
is calculated using 1998-2002 data and "data collected
from sampling stations in Snap Lake that were considered
to be least exposed to the treated effluent after discharge
began." As noted above, the entire Snap Lake has been
influenced by operation of the Mine over the past several
years; therefore, there are no parts of Snap Lake that
would be considered baseline.

June 3: As per the currently approved AEMP
Design Plan (Golder2016) and the 2014 AEMP
report (De Beers 2015), the baseline water
quality data consists of data collected spatially
across Snap Lake between 1998 and 2002. To
increase the robustness of the dataset used to
calculate the normal range, data from Snap Lake
samples collected between 2004 and 2006

Recommendation 1) ENR recommends that De Beers
restrict the baseline characterizations to pre-mining data
which is representative of pre-development conditions
(the true meaning of baseline).

where laboratory specific conductivity was less
than 40 µS/cm (indicative of no to minimal
exposure to treated effluent), were also
included in the calculation of the normal range
for Snap Lake. The normal range for Snap Lake is
intended to represent baseline conditions prior
to the influence of treated effluent. References:
Golder. 2016. 2013 Snap lake Aquatics Effects
Monitoring Program Design Plan - Update for
Care and Maintenance in Support of the Water
Licence (#MV2011L2-0004).Submitted to the
Mackenzie Valley Land and Water Board.
Yellowknife, NT, Canada. De Beers. 2015. 2014
Annual Report in Support of the Aquatic Effects
Monitoring Program Water Licence (MV2011L20004), Snap Lake Mine. Submitted to the
Mackenzie Valley Land and Water Board.
Yellowknife, NT, Canada.

Comment As discussed throughout the application, there
is a potential for nitrate issues post-closure which may
result in the requirement for constructed wetlands. These
issues and associated concentrations are outlined in Figure
7-2 which indicate a slight increase in nitrate but more
importantly a substantial drop in AEMP benchmarks (see
previous recommendation in this regard). ENR also notes
that there are acute concerns related to nitrate
concentrations post-closure.
Recommendation 1) ENR recommends that De Beers
provide a summary of predicted nitrate concentrations
post-closure as they relate to acute toxicity thresholds.

June 3: The acute water quality guideline for
nitrate is 124 mg-N/L (EQC Report, Table 7-11).
During the closure phase, nitrate concentrations
in Sump 3 and Sump 5 are predicted to be above
the acute guideline (Site WQ Model Report,
Figures 4-7 and 4-8). During the closure phase,
water from the sumps will be directed for
treatment prior to release to Snap Lake. Nitrate
in treated water will be less than the EQC and
less than the acute guideline (EQC Report, Table
6-1). During the post-closure phase, nitrate
concentrations in Sump 3 and Sump 5 are
predicted to be below the acute guideline (Site
WQ Model Report, Figures 4-7 and 4-8). Water
from Sump 3 and Sump will be directed through
the constructed wetland for polishing and
denitrification to achieve the EQC prior to
discharge to Snap Lake.
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Topic 65: EQC Report
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Topic 66: AEMP Benchmark â€“ Comment The data used to support the recommended
Nitrate
hardness-dependent nitrate guideline does not visually
appear to support the requisite hypothesis that the effect
of hardness as measured by the slope of a hardness

June 3: Rescan (2012) developed a nitrate sitespecific water quality objective (SSWQO) for the
Ekati Diamond mine that is hardness-dependent
over a range of hardness concentrations from 10

/toxicity test endpoint regression is consistent across taxa.
It is for this reason that CCME (2012) rejected the same
data as supporting a hardness-modification for nitrate
toxicity.
Recommendation GNWT recommends that De Beers
demonstrate the homogeneity of slopes used to derive the
hardness adjustment. Failing that, the CCME (2012)
guideline of 3.0 mg ?"NO" ?_3^- - N /L should be adopted.

to 160 mg/L as calcium carbonate (CaCO3). That
SSWQO was reviewed and accepted by the
Wek'èezhìi Land and Water Board under the
Ekati Mine Nitrogen Response Plan (WLWB
2014) and recently reviewed and accepted again
by the Board in an updated Nitrogen Response
Plan (WLWB 2018). In 2013, the benchmark was
demonstrated as suitable for application
at Snap Lake mine site based on site-specific
testing using the waterflea (Ceriodaphnia dubia)
and Fathead Minnow (Pimephales promelas)
(MVEIRB 2014) and was therefore adopted as
the nitrate SSWQO for Snap Lake Mine. The
SSWQO derivation methodology (including the
evaluation of the homogeneity of the slopes for
the hardness adjustment) was reviewed by
three agencies (Nautilus Environmental,
Rescan, and Golder Associates; Rescan 2012)
and the approach was considered valid.
References: Rescan (Rescan Environmental
Services Ltd.). 2012. Ekati Diamond Mine. SiteSpecific Water Quality Objective for Nitrate.
2012. Prepared for BHP Billiton Canada Inc.
Yellowknife, NT, Canada. WLWB (Wek'èezhìi
Land and Water Board). 2014. Decision
from the Wek'èezhìi Land and Water Board
Meeting of May 12, 2014. Dominion Diamond
Ekati Corporation (DDEC) Nitrogen Response
Plan. WLWB (Wek'èezhìi Land and Water
Board). 2018. Decision from the Wek'èezhìi
Land and Water Board Meeting of January 24,
2018. Dominion Diamond Ekati ULC (Dominion)
Nitrogen Response Plan Version 2.2; Selenium
Response Plan Version 1.1; Potassium Response
Plan Version 1.3; and Fish Response
Plan Version 1.1; [accessed 23 May
2019]
MVEIRB (Mackenzie
Valley Environmental Impact Review Board).
2014. Report of Environmental Assessment and
Reasons for Decision. De Beers Canada Inc.

Snap Lake Amendment Project; [accessed
October 2018]
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Topic 67: EQC Report

Comment In the EQC Report, chlorides are screened out as
an EQC parameter as they are anticipated to be less than
AEMP benchmarks - 25% at the edge of the mixing zone.
This is based on predicted 95th percentile concentrations
at the edge of the mixing zone of 56 mg/L and 60 mg/L.
Note the EQC Report predicted 95th percentile at Sump 5
overflow and Sump 3 overflow is 179 mg/L and 201 mg/L,
respectively. Also note that in Section 3.3.2.1 of the Final
Closure and Reclamation Plan it is indicated that the 2017
North Pile Sump Data showed TDS concentrations of 78.43750 mg/L with an average of 1133 mg/L. While it is
understood that these are TDS concentrations as opposed
to strictly chloride, and although there may be a reduction
since 2017, there still appears to be a large variance in
these values. Upon further analysis, additional parameters
such as metals also appear much higher in 2017 data than
accounted for in prediction values used in EQC Report.
Recommendation 1) ENR recommends that De Beers
provide additional rationale on the chloride predictions in
the EQC report and discuss how these compares to 2017,
more recent data from 2018 if available, and TDS
concentrations noted in the North Pile Sump data.

June 3: The model calibration for chloride from
July 2003 to December 2018 is presented in the
Snap Lake Hydrodynamic and Water Quality
Model Report (Attachment A; Figure A-4). Figure
A-4 compares chloride model results to
monitoring data at four locations in Snap Lake
(i.e., SNP 02-20e, SNAP06, SNAP08, and
SNAP29). The Scenario 2 model results match
the monitoring data reasonably well. As
presented in the Final Closure and Reclamation
Plan, the range in TDS concentrations in the
North Pile sumps in 2017 was 78.4 to 3,750
mg/L. The range in TDS concentrations includes
data from both the open-water and ice-cover
seasons (those subject to cryoconcentration).
The model calibration for TDS from March 2016
to September 2018 is presented in the Site
Water Quality Model Report (Attachment C;
Figure C-1). Figure C-1 compares TDS model
results to monitoring data in the five North Pile
sumps. The model is able to reproduce TDS
concentrations for open-water and ice-cover
conditions including those greater than 3,000
mg/L during the ice-cover season in 2017.
Parameter concentrations for the ice-cover
season are not applicable to the assessment of
North Pile sump concentrations in Post-closure
because overflow from the sumps will only
occur during the open-water season. Therefore,
in Tables 7-2 to 7-5 of the EQC Report, data from
the ice-cover season were not used to calculate
95th percentile concentrations.
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None

Comment None
Recommendation 2) ENR also request that De Beers
describe why other predicted values used in the EQC
Report differ as compared to the 2017 North Pile sump
data.

June 3: See the response to GNWT-ENR ID 103
The same rationale provided for chloride also
applies for other parameters
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Topic 68: EQC Report

Comment De Beers has requested an increase in the limits
for TSS from 7 mg/L MAC and 14 mg/L maximum grab to
15 mg/L and 25 mg/L with the rationale that the WTP will
be decommissioned. Additional information on TSS
predictions should be included.
Recommendation 1) ENR recommends that De Beers
provide a summary of predicted TSS concentrations from
the passive treatment structures post-closure.

June 3: Predictions for TSS were not generated
for the passive treatment systems; however, TSS
concentrations in wetland discharge is typically
low (and inversely proportional to hydraulic
retention time [Kadlec and Wallace 2009]), as
the systems are effective in bulk TSS removal
through gravity settling. While wetlands
typically function as a treatment process for
removal of TSS, in cases such as Snap Lake
where influent TSS concentrations are already
expected to be low, the wetland may be a
source of low/moderate levels of TSS through
internal wetland generation of vegetation and
seasonal detrital fragments. This source in the
wetland itself, is why an increase in TSS limits
to15 mg/L MAC and 25 mg/L MGC was
requested. These proposed TSS limits are
consistent with other licenses in the NT, and TSS
concentrations discharged at these limits are
not expected to result in adverse effects on the
receiving aquatic environment (Refer to
response to GNWT - ENR ID 106). Reference:
Kadlec RH, Wallace SD.2009. Treatment
Wetlands, Second Edition. CRC Press, Taylor &
Francis Group, LLC
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None

Comment None
Recommendation 2) ENR recommends that De Beers
provide an assessment that TSS values of 15 mg/L and 25
mg/L are protective of the environment.

June 3: The proposed effluent quality criteria
(EQC) for total suspended solids (TSS) of 15 mg/L
(maximum average concentration [MAC]) and
25 mg/L (maximum grab concentration) are
considered to be protective of the environment.
Concentrations of TSS will be lower in Snap Lake
than the discharge concentrations due to
mixing. Therefore, based on the maximum grab
concentration of 25 mg/L, concentrations will
not exceed the short-term (greater than 25
mg/L above background TSS) Canadian Water
Quality Guideline (CWQG) for TSS (CCME 1999).
If dilution factors at the edge the mixing zone
boundary are greater than 3, TSS concentrations
at the mixing zone boundary will not exceed the

long-term CWQG for TSS (greater than 5 mg/L
above the background TSS). Background TSS
concentrations in Snap Lake are less than 3
mg/L. Near-field modelling at the mixing zone
boundaries is underway and results, including
dilution factors, will be available prior to the
technical session. In addition, the proposed
EQCs for TSS are considered technology-based
EQCs, and are consistent with EQCs for TSS at
the Ekati, Diavik and Gahcho Kué mines (WLWB
2019, 2015, MVLWB 2018) and lower than the
required discharge limits under the Wastewater
Systems Effluent Regulations, under the
Fisheries Act (MAC of 25 mg/L) (Government of
Canada 2012). References: CCME (Canadian
Council of Ministers of the Environment). 1999.
Canadian Environmental Quality Guidelines,
1999. Canadian Environmental Quality
Guidelines Summary Table, with updates to
2018. Canadian Council of Ministers of the
Environment, Winnipeg, MB, Canada. Available
at: http://st-ts.ccme.ca/. Accessed November
2018. Government of Canada. 2012.
Wastewater Systems Effluent Regulations, under
the Fisheries Act. https://lawslois.justice.gc.ca/eng/regulations/sor-2012139/fulltext.html. Last accessed May 24, 2019.
MVLWB (Mackenzie Valley Land and Water
Board). 2018. Mackenzie Valley Land and Water
Board Type A Water Licence #MV2005L2-0015.
Amendment November 7, 2018. Yellowknife,
NT, Canada. WLWB (Wek'èezhìi Land and Water
Board). 2019. Wek'èezhìi Land and Water Board
Type A Water Licence #W2012L2-0001. Issued to
Dominion Diamond Mines ULC. April 24, 2019.
Yellowknife, NT, Canada. WLWB. 2015.
Wek'èezhìi Land and Water Board Type A Water
Licence W2015L2-0001. Issued to Diavik
Diamond Mines (2012) Inc. October 19, 2015.
Yellowknife, NT, Canada.
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Topic 69: AEMP Benchmarks Sulphate

Comment With respect to water quality sampling Table
6.1-1 of the AEMP Design states: "Add four mixing zone
boundary stations, which will be sampled annually during
open-water during Post-closure". It is unclear how a single
sampling event could be used to assess compliance with
the proposed sulphate guideline that is based on a 30-day
average that is comprised of a minimum of 5 equallyspaced samples collected in 30 days.
Recommendation 1) ENR recommends that De Beers
outline how a single sampling event can assess compliance
with the proposed sulphate guideline. Further, the
response should discuss the sampling distribution and how
sampling variability will be used to adjust the BC MOE
(2013) sulphate water quality guideline downward to
accommodate the discrepancy between the proposed
sampling and the obligatory 30-day sampling requirement.

June 3: The AEMP benchmark for sulphate is
intended to be protective of chronic/long-term
effects to aquatic life, consistent with other
AEMP benchmarks proposed in the AEMP
Design Plan for Closure and Post-closure.
Comparison of concentrations at the edge of the
mixing zone from individual sampling events to
chronic AEMP benchmarks is consistent with
methods outlined in the current AEMP Design
Plan for Care and Maintenance. During Postclosure, sampling at the edge of the mixing zone
is scheduled to occur annually during discharge
when maximum annual concentrations in Snap
Lake are predicted to occur. The schedule for
monitoring is intended to reflect the discharge
scenario and future conditions (see response to
GNWT-ENR 165). As described in Table 8.5-1 of
the AEMP Design Plan, if average concentrations
at the edge of a mixing zone exceed 75% of the
BC MOE water quality guideline during any
single sampling event and trigger a Low Action
Level, the response could include additional
monitoring. Please also see response to GNWTENR ID 70 and 165.
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Topic 70: AEMP Design

Comment Metals in fish tissues have repeatedly triggered
action levels over the life of the mine. The source of these
metals is primarily attributed to the mine and the North
Pile. The proposal to monitor fish tissue residues once
during the closure period is insufficient. Given uncertainty
in source terms, degree of treatment by the reverse
osmosis unit and treatment efficacy of the proposed
wetlands, the fish tissue monitoring should continue on a
three-year cycle until low action levels are no longer
triggered.
Recommendation 1) ENR recommends that fish tissue
monitoring be continued on a three-year cycle until low
action levels are no longer triggered.

June 3: The schedule for monitoring has been
adjusted to reflect the discharge scenario and
future conditions (see response to GNWT-ENR
165). In addition please refer to the 2018 AEMP
report which was released for review on 20 May
2019. From Section 8.5.2 of the 2018 AEMP
report - "There is no direct evidence that any of
the differences measured in fish health in Snap
Lake in 2018 have affected the ability of fish to
survive, grow, or reproduce in Snap Lake". Based
on these data, sampling on a continuous threeyear cycle is not required. As per the AEMP
design plan for closure, De Beers has commited
to conducting a fish tissue monitoring program
once during closure. If there is still a low-action
level trigger, then another program will be

conducted. If a low-action level is not triggered,
further monitoring is not required.
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North Pile Management Plan
Topic 71: North Pile
Management Plan

Comment Section 2.1 of the NPMP notes that the Starter
and East Cells will be infilled, including with landfill waste
materials. Additional details are required in order to assess
this closure strategy.
Recommendation 1) ENR recommends that De Beers
provide additional information on the types and quantities
of landfill waste material that is being proposed for
placement into the Starter and East Cells.

June 3: De Beers refers the GNWT to table G.1-3
Landfill Volume Breakdown of inert wastes in
the FCRP. In the North Pile Design a safety factor
of 20% has been included in both fill and
volumes to ensure there is sufficient capacity.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
provide information on the saturation level and or
moisture content of the Starter and East Cells of the North
Pile.

June 3: Saturated water levels within the East
Cell and Starter Cell is provided in the Water
Licence Annual Report through vibrating wires
and piezometers. For closure, saturated water
levels within the deposited materials of the
Starter Cell and East Cell will be monitored once
the closure cover is constructed; additional
instrumentation to be installed will record water
content of materials. Saturated water levels
within the embankments of the Starter Cell and
East Cell are provided in the annual North Pile
geotechnical inspection reports

111

None

Comment None
Recommendation 3) ENR recommends that De Beers
discuss implication of the placement waste material in
these cells and the potential long-term water quality
associated with the North Pile, e.g. potential for metal
leaching from waste materials.

June 3: All the materials that will be desposited
into the cells are inert materials as classified in
the FCRP. Additionally due to the permeability
constant of the kimberlite contact water with
landfill material will be limited.
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Topic 72: North Pile
Management Plan

Comment Throughout the application there is various
reference to the conversion of Sumps 3 and 5 into influent
ponds but aside from the design flows in Section 2.3 there
is limited information on these areas.
Recommendation 1) ENR recommends that De Beers
provide additional information on design configurations
for the influent ponds including capacity, predicted
retention times and expected water quality within the
ponds.

June 3: Please See Appendix H1 of the
Application (North Pile Passive Treatment
Systems Detailed Design report) - specifically:
Section 3 and Appendix B for information on the
configurations, and capacities for the influent
ponds, and Section 2 for information on the
expected water quality and quantity entering
the ponds.
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Topic 73: North Pile
Management Plan

Comment Will there be a potential for runoff through the
influent ponds into Snap Lake during freshet whereby the

June 3: See Section 3 of Appendix L2 (North Pile
Passive Treatment Systems Detailed Design

wetlands could still be frozen? Has any considerations
been given to this eventuality?
Recommendation 1) ENR recommends that De Beers
provide any information on how the wetlands will perform
during freshet and whether there is a potential that water
may bypass the passive treatment system during this
period.

report) for information related to storage pond
sizing and equalization during freshet. See
response to ECCC ID 4 and ECCC ID-2 with
respect to the design of water management
systems and flow events.
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Topic 74: North Pile
Management Plan

Comment Section 3.1 notes that PAG material was to be
stored 3m from the expected ultimate closure surface.
What information exists on the location and volume of
PAG material in the North Pile? Has PAG material been
placed within 3m of the side berms or upper surface of the
North Pile? Have there been any implications to this
measure given the unexpected closure of the mine or will
this be accommodated in the closure cover design?
Recommendation 1) ENR recommends that De Beers
clarify how the cover design will be accommodate the
setback requirements related to PAG material.

June 3: For the closure design, PAG material has
been excluded from within 3 m of the final
surface (with an exception discussed in this
response). Based on construction records, the
perimeter embankments have been raised with
Non-AG rockfill and PK materials. The closure
design includes prevision for evaluating this
material with test pits and geochemical
assessment to either confirm that it is non-AG,
or define material to be located at greater depth
(3 m or more below the final surface) within the
pile.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
provide information on: Ã¢Â€Â¢ Location and volume of
PAG material within various areas/cells of the North Pile;
Ã¢Â€Â¢ If PAG material has been placed in areas where
the surface cover over the North Pile will be placed;
Ã¢Â€Â¢ If because of the unexpected closure of the mine,
can a 3m setback be maintained for majority of the closure
cover; and Ã¢Â€Â¢ If the 3m setback cannot be
maintained what will the expected seepage quality be for
the facility

June 3: All material deposited in the cells has
been non-AG PK material. Non-AG rockfill and
PK materials were used for the perimeter
embankment construction, and for the East
Cell. In general, only the Starter Cell initial and
Phase I and Phase II Divider Dyke has been
constructed with PAG rockfill. The 3 m setback
from PAG material can be maintained for the
majority of the closure cover. The 3 m setback
from the ultimate surface has been maintained
through the development of the Starter Cell and
also for the East Cell. The west embankment
may contain some PAG rockfill within 3 m of the
current surface. Geochemical analysis has
shown that this material is not sufficient to
generate acid drainage. However, as an
additional protective measure, a non-AG PK
buffering toe berm along the west embankment
capped with Non-AG rockfill erosion protection
will mitigate the PAG material along the west
embankment.
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Topic 75: North Pile
Management Plan â€“ West
Embankment Mitigation
Measure

Comment Section 3.1.1of the North Pile Management Plan
(and Section 5.0 of Appendix K of the Final Closure Plan)
notes that "as an added mitigation measure for the west
perimeter embankment where PAG material may have
been placed closer than 3m to surface and within 50m of
the downstream toe." PK will be deposited to form a toe
berm of approximately 1m in thickness extending 3m
laterally, at the base of any seepage faces, to supply excess
buffering capacity in this area. ENR does not support the
use of PK to supply excess buffering capacity. The potential
buffering capacity of PK will be depleted over time, and is
not a suitable mitigation measure for potential acid rock
drainage. Processed kimberlite can also result in metal
leaching concerns at neutral to alkaline pH, and could
create additional runoff water quality issues.
Recommendation 1) ENR recommends that De Beers
describe the implication of using PK to create a toe berm
and the overall potential buffering capacity this material
will provide for PAG material.

June 3: Three metres of PK provides substantial
excess buffering capacity, sufficient to buffer the
entire potential acidity that could be produced
by the full thickness of metavolcanics rock
within the dam and maintain neutral conditions.
Please see FCRP Appendix K (Memorandum
Snap Lake Closure - Geochemistry Review
[Golder 1781706/DCN-002, November 2018]).
There is no technical basis given to suggest
complete depletion of the excess buffering
capacity is a plausible scenario. The potential for
metal release from PK is accounted for within
the water quality model. The proposed toe
buffer is a conservative additional measure that
provides extra protection above what is
predicted to be necessary. Further, any seepage
or discharge from this buffer will be collected at
SP5 and subject to further monitoring, with
treatment in the wetland. Monitoring and
contingency for wetland treatment are
discussed in the closure plan.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
develop an alternate strategy to deal with PAG material
that is place closure than 3m to surface and within 50m of
the downstream toe that will improve water quality longterm.

June 3: Please see the response to GNWT-ENR
ID 116. The current strategy has been justified
based on conservative assumptions, predictive
modelling, and multiple lines of protection.
Geochemical analysis (based on fully thawed
conditions) indicates that ARD will not be
generated. A toe berm to provide additional
buffering capacity is included as a protective
measure. Discharge from the toe berm is
collected in a sump that permits monitoring of
water quality prior to discharge to a wetland,
that will provide additional buffering capacity
and opportunities for water quality monitoring.
The wetland has additional contingency
measures in place.

118

None

Comment None
June 3: As per the MVLWB approved design of
Recommendation 3) ENR recommends that the Board not the entire North Pile, embankments have been
approve the use of processed kimberlite as a mitigation
constructed of Coarse processed kimberlite. As
noted in the Golder Memorandum appended to

measure to supply excess buffering capacity at the base of the North Pile cover design we will be consistent
any seepage faces along the west perimeter embankment. with the construction of the facility.
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Topic 76: NP1

Comment Closure objective NP1 is to prevent PK from
entering the surrounding terrestrial and aquatic
environment. However, the North Pile Management Plan
V.3 only identifies that the objectives of the North Pile
closure cover are to protect the facility from erosion, to
promote dust control and to convey surface water off of
the North Pile. As stated previously, Section 3.1.1 of the
North Pile Management Plan V.3 explains that to mitigate
potential PAG material located in the west perimeter
embankment, a small amount of PK is to be placed to
supply excess buffering capacity.
Recommendation 1) ENR recommends De Beers revise the
North Pile Management Plan V. 3 to ensure that closure
objective NP1 will be achieved.

June 3: While not clearly articulated in the plan,
the design intent is that the toe berm be
covered with 0.3 m of erosion protection
material, comparable to the material placed
over the remainder of the Western
Embankment and PK areas within the North Pile,
providing the needed degree of erosion
protection. De Beers agrees that without this
erosion protection layer, NP1 would not be
achieved.
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None

Comment None
Recommendation 2) ENR recommends De Beers clarify
how the placement of PK at the west perimeter
embankment will align with NP1.

June 3: Please see response to GNWT-ENR ID
119.
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Topic 77: North Pile
Management Plan

Comment Section 3.1.2 notes that 566,300 m3 of material
is required for the North Pile cover, the sources of which
are located in Table 3-1. In addition, the following table
(mislabeled as Table 3-1) also outlines a substantial
amount of material that is required for surface water
management. As well, Section 3.1.4 indicates that material
is required for passive treatment systems. The total
requirement of material should be tabulated with
identified sources. If there is a shortfall in closure material,
De Beers should provide a plan to access the necessary
material to adequately close the site.
Recommendation 1) ENR recommends that Section 3 be
updated to include totals for all borrow material required
and the associated borrow source.

June 3: The construction material required and
available borrow source showing a surplus of all
required materials available from on-site
sources for the North Pile cover design is
provided in Table 5 of the North Pile Closure
Cover Detailed Design (submitted as Appendix
H1 in the application).
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None

Comment None
June 3: noted; will be updated in the next
Recommendation 2) ENR recommends that table numbers version of the NP plan upon water licence
in section 3 should be corrected as required.
issuance.
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Topic 78: Borrow Sources

Comment Figure 4.6 within the Final Closure and
Reclamation Plan denotes a "Quarry 3" which was not

June 3: Currenly De Beers does not require the
use of the idenfied Quarry 3. Should it be found

developed. It is unclear from the figure whether this is still necessary during closure De Beers will file the
available if needed.
appropriate notice and required documentation
Recommendation 1) ENR recommends that De Beers
to the MVLWB 90 Days prior to development.
clarify if Quarry 3 is still available for use if needed. If so,
any information on quarry should be provided.
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Topic 79: Organics Stockpiles

Comment According to Table 5.5 of the Final Closure and
Reclamation Plan there is 29,400 m3 of riprap available
from the organic stockpile at the former AN storage facility
that could be used for the construction of the cover on the
North Pile. As well, closure activities listed as part of SW7
include placement of salvaged overburden as a growth
amendment to priority locations. Section 4.6.3.2 of the
FCRP outlines that there is an organics stockpile with an
estimated volume of 147,000 m3 adjacent to the main
laydown area east of the airstrip. In comparison, Appendix
J explains that there is an estimated 130,100 m3 of
salvaged overburden stockpiled at the Organics Pile on
site; after removal of boulders 91,070 m3 remains and
only 29,911 m3 will be required for use at this area for
reclamation. Any excess overburden will be left in place
and revegetated.
Recommendation 1) ENR recommends De Beers clarify if
all of the organic stockpile at the former AN storage facility
is required for riprap on the North Pile.

June 3: The organic stockpile will be used for
wetland construction and the placement over
key priority areas as identified in the Arktis
revegetation plan design. De Beers will not be
using organic material for rip rap only crushed
material that meets design specifications
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None

Comment None
June 3: De Beers concurs see resposne to GNWT
Recommendation 2) ENR recommends that any excess
-124
overburden be retained to enhance remediation efforts in
other areas of the site. Based on the location, type and
available volumes of rock at mine site, ENR is concerned
that there may be a shortage of closure material.
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None

Comment None
June 3: De Beers has identified in several
Recommendation 3) ENR recommends De Beers clarify the documents the volume of organic material in
volume and location of organic material at site.
the stock-pile. During construction of the
wetlands and ISP any orgnaic material will also
be used. It is noted that De Beers used a
conservative estimate of 0.15m of stripping. This
is considered conservative, during the west cell
development during operation in 2015 depths
ranged up to 2m thick.
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None

Comment None
Recommendation 4) ENR recommends De Beers update
any inconsistencies in reported volumes of organic
stockpiled material in the FCRP.

June 3: noted; will be updated as required upon
issuance of the Water Licence.
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None

Comment None
June 3: Recommendation is noted, will be
Recommendation 5) ENR recommends De Beers make use considered when reviewing the holistic material
of all organic stock piled material at site instead of leaving balance for closure.
some in place and revegetating.
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Topic 80: Closure Material
Requirements

Comment Table 5.5 of the FCRP lists the available
quantities of materials at site. It is unclear in the FCRP how
much of each material is required for each closure
activity/component. It is also unclear if specific
components require certain material quantities (i.e. crush
versus run of mine rock) or enough material is available for
closure.
Recommendation 1) ENR recommends De Beers include a
table in the FCRP that outlines how much material is
required for each reclamation activity. Within the table if
certain material properties are required to close specific
components, this information should also be provided.
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Topic 81: North Pile
Management Plan â€“ North
Pile Cover

Comment Section 3.1.1 states that blended materials with June 3: De Beers confirms that PAG material will
0.17 wt% total Sulphur or NP:AP less than 2 will define
not be used in the surface or side slope covers
PAG material, and that possible PAG material will be
of the North Pile.
excluded from cover construction for both surface and side
slopes. Appendix K, Section 5 of the Final Closure Plan
states that the quantity of PAG waste rock used in
construction varied from 0% on the south embankment at
Cell LF to 40% at various embankments and rib berms
throughout the facility. Table 3-1 states that the
embankment/rib berm material will be used as transition +
erosion protection cover. ENR notes that it is not clear how
De Beers will ensure they are not using a blended material
that is considered PAG, given that PAG material was used
in the construction of the embankments and rib berms.
Recommendation 1) ENR recommends that De Beers
confirm that PAG material will not be used in the surface
or side slope covers of the North Pile.
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None

Comment None
Recommendation 2) ENR recommends that De Beers

June 3: A material balance has been provided
for the entirty of closure project (Attachment 7).
There is an abundance of material avilable in
addition to the idenfied material through
scavaging from laydown areas. De Beers has
been conservative in its estimates.

June 3: Non-acid generating materials will be
used in the closure cover of the North Pile; these

clarify the process and method to verify that PAG material will be sourced from excavated embankmets or
is not used in the construction of the cover for the North other identified sources (Section 3.3 of Appendix
Pile.
H1 [North Pile Closure Design]). Geochemical
characterization will be used to confirm
PAG/non-PAG materials when the classification
is unknown.
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Topic 82: North Pile
Management Plan

Comment Appendix A of the NPMP includes details on
visual inspections of the cover however it is unclear how
these inspections are related to additional remedial
actions or maintenance. For example, it is noted that
"erosion channels" will be included as a focus of visual
inspections but specific monitoring objectives or how this
is linked to response actions or maintenance activities is
unclear.
Recommendation 1) ENR recommends that De Beers
provide additional detail on specific monitoring objectives
related to the various visual inspection components
identified.

June 3: The North Pile closure and post closure
management and visual monitoring plan will be
a continuation of the monitoring plan and
response framework for extended care and
maintenance with same or similar monitoring
objectives, trigger levels and actions. For
closure and post closure, this will include visual
monitoring and instrumentation evaluation of
the performance of cover, channels and swales
is functioning as per design intent.
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None

Comment None
June 3: See response to GNWT-ENR ID 132.
Recommendation 2) ENR request that De Beers provide
additional information on how visual inspections will result
in response actions or maintenance efforts.
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Topic 83: North Pile
Management Plan Appendix A
â€“ Freezing of North Pile

Comment Section 2.2 of Appendix A of the NPMP states
that "Freezing of the North Pile is expected to be an
important contributor to its long term stability" however,
ENR notes that freezing of the pile is not included in the
closure objectives listed in the Final Closure and
Reclamation Plan.
Recommendation 1) ENR recommends that De Beers
clarify that freezing within the North Pile is required for
long term physical and chemical stability post-closure.
Inconsistencies regarding this objective should be
corrected in various documents.

June 3: The North Pile is designed and expected
to be stable long term during thawed or frozen
conditions. Freezing is not defined as an
objective, and is not required to attain or
maintain either chemical or physical stability. It
is however expected given the climate. It is an
added - but not required - benefit.

135

Topic 84: North Pile
Management Plan Appendix A
â€“ Steady State Conditions

Comment Section 2.1 of Appendix A of the NPMP
describes the criteria that define a steady state during
closure for the North Pile, perimeter embankments and
divider berms. ENR notes that the second and third criteria
listed regarding erosion gullies and deformations do not
have an associated timeframe. It is unclear how an erosion

June 3: Deformation and erosion gullies will be
evaluated based on response framework trigger
levels, risk to the structure and engineering
judgement by the Engineer of record in
collaboration with De Beers upon
discovery. Limited deformation or erosion that

gully would self-heal or how quickly it would need to
does not interfere with design intent may not
stabilize to be considered a stable final configuration, and require corrective actions.
how a deformation would ultimately be classified as in a
steady state.
Recommendation 1) ENR recommends that De Beers
further describe how deformation and erosion gullies
would not be immediately addressed once discovered
rather than monitoring them until they somehow become
stable on their own.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
provide additional detail regarding the specific monitoring
and criteria that will be employed to ensure that the North
Pile, embankments and divider berms are physically and
chemical stable versus in a steady state.

June 3: From a chemical perspective "steady
state" may be slightly different than an
equilibrium condition, although both may be
considered chemically stable, or result in
conditions where concentrations do not change
over time, or where the change is positive over
time. For chemical equilibrium the net reaction
rate is zero, which is rare for most man made or
natural systems. An example of a chemically
stable, steady state approximation relevant to
the North Pile is where the amount of mass
produced or released from the system is the
same as the amount of mass lost to, or safely
assimilated by, the receiver, resulting in
concentrations that stabilize at a certain value.
Modeling of the North Pile system shows that
the North Pile, including embankments and
divider berms will reach a long-term, chemically
stable, steady state approximation once closure
is implemented. Chemical monitoring will be
employed to confirm chemical stability over
time. For physical stability monitoring of the
North Pile embankment, please see response to
GNWT-ENR 132 and 133 and FCRP closure
monitoring plan formonitoring details. Physical
stability of the Divider interior berms will not be
required as the interior cells willbe infilled prior
to closure cover construction.
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Hydrodynamic and Water
Comment Figure 2-8 illustrates that underground water
June 3: The seepage of water from the
Quality Model Report Topic 85: will be seeping into Snap Lake until 2025, while Figure 2-9 underground mine to Snap Lake is assumed to
indicates that this pathway will no longer exist postbe caused by pumping of water from the water

Hydrodynamic and Water
Quality Model Report

closure. It is also noted that this pathway is not identified
in Section 3.6.2 which lists all hydrological inputs into Snap
Lake.
Recommendation 1) ENR recommends additional
rationale from De Beers on the exclusion of underground
water seepage into Snap Lake during the post-closure if it
is an anticipated pathway during closure (i.e. until 2025).

management pond (WMP) and water treatment
plant (WTP)/reverse osmosis (RO) unit to the
underground mine. The model assumes that the
WMP and the WTP/RO unit will be
decommissioned in the open-water season of
2026; therefore, pumping of water from these
facilities to the underground mine is assumed to
no longer occur after 2025. In Section 3.6.2 of
the Snap Lake Hydrodynamic and Water Quality
Model Report, the pathway is identified as
"Discharge from the WMP to the underground
mine".
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Topic 86: Hydrodynamic and
Water Quality Model Report

Comment The flow path for Water Management Pond
seepage into Snap Lake has been removed during the
closure and post-closure periods possibly under the
assumption that the layer of rock placed over sediments
will prevent underground water movement, or that the
Water Management Pond will be breached. As the latter
scenario will only happen if the water quality in the Water
Management Pond meets discharge criteria, this flow path
should remain in the report and be included in the model.
Recommendation 1) ENR recommends that Water
Management Pond seepage into Snap Lake be included in
the Hydrodynamic and Water Quality Model Report and
within the model for both the closure and post-closure
periods.

June 3: Water management pond (WMP)
seepage to Snap Lake is included in the model
(Section 3.6.2 of the Snap Lake Hydrodynamic
and Water Quality Model Report). Seepage from
the WMP is assumed to occur until the WMP is
decommissioned in the open-water season of
2026. When the WMP is decommissioned, the
model assumes that the area would be graded
so that standing water would not collect there.
Therefore, seepage from the WMP to Snap Lake
was removed from the model in Post-closure.
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Topic 87: Hydrodynamic and
Water Quality Model Report

Comment Regarding hydrological inputs for precipitation,
De Beers has used average monthly values. However,
climate warming has been occurring in the NWT and this
may result in conditions that differ from average monthly
values in the future. It may be possible that the NWT may
experience more frequent severe weather and rainstorms
in the future. De Beers should account for plausible
climate change scenarios in the hydrological modeling.
Further, De Beers should discuss how an over or
underestimation of precipitation post-closure may impact
modelling results.
Recommendation 1) ENR recommends that De Beers
research plausible climate change scenarios for the NWT
and apply them to their hydrological models.

June 3: See response to ECCC -2 on design
considerations. The full analysis and design
considerations are also provided in the design
reports provided in the application. With respect
to water quality De Beers refers the GNWT to
Attachment 3 Precipitation Senstivities
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None

Comment None
Recommendation 2) ENR recommends that De Beers
assess if there are any precipitation trends that indicate
decreasing or increasing precipitation amounts over time.

June 3: Historical data from climate station at
Yellowknife (ECCC Yellowknife A station, data
from 1940) suggest a slight increasing trend in
total annual precipitation, though recorded total
annual precipitation appears to remain within
the historical ranges. The slight increasing trend
appears to be driven mainly by an increase in
annual rainfall amount, with annual snowfall
amount remaining approximately stable. Annual
maximum daily rainfall data do not show an
apparent increasing or decreasing
trend;however, the three largest daily maximum
values occurred in the last half of the historical
record. Climate projections for temperature and
precipitation rates in the Arctic region were
obtained from the Canadian Centre for Climate
Modelling and Analysis (CCCma) and
Environment and Climate Change Canada
(ECCC). The CCCma Canadian regional climate
model, version 4 (CanRCM4) provides
predictions for temperature and precipitation
changes in the Canadian Arctic up to the year
2090 (CCCma 2017). To provide climate
predictions at the regional level, the CanRCM4
incorporates greenhouse gas (GHG) emission
scenarios called Representative Concentration
Pathways (RCPs) adopted by the International
Panel on Climate Change (IPCC). The four GHG
scenarios include RCP2.6, RCP4.5, RCP6.0, and
RCP8.5, and range from low to high emissions
(as CO2 equivalent concentrations), respectively
(IPCC 2014). The two GHG scenarios from which
regional climate change predictions were
generated by CanRCM4 include RCP4.5 and
RCP8.5 (CCCma 2017). The RCP4.5 scenario
assumes that GHG emissions peak between
2040 and 2050 at levels approximately 50%
greater than the year 2000, followed by a
consistent decline in emissions (IPCC 2014). In
contrast, the RCP8.5 is a worst-case scenario

that assumes GHG emissions continue to rise
throughout the 21st century (IPCC 2014).
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None

Comment None
Recommendation 3) ENR recommends that De Beers
provide an assessment of impacts to the hydrological
model if more or less water occurs during the post-closure
period.

June 3: Modelling has been completed showing
the effects of using dry, average, and wet
precipitation years on North Pile water quality
predictions. The model results are presented in
the technical memorandum submitted with the
responses ("Effects of Varying Precipitation and
North Pile Input Concentrations onPredicted
North Pile Sump Concentrations").
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None

Comment None
Recommendation 4) ENR recommends that De Beers
discuss possible implications to modelling results if more
frequent or severe storm events occur in the future.

June 3: See response to ECCC ID 2 The sizing of
the water management structures (storage
capacity, pipes and transfer channel) was
completed considering different climate
scenarios. Some of these scenarios accounted
for 200-year return period wet monthly
conditions during the freshet season (May and
June). It is expected that the combination of
storage/flow equalization capacity in the
influent storage ponds and controlled discharge
from the ponds to the constructed wetlands will
limit the effect of potential future more
frequent/severe storms to a change in the shape
of the discharge hydrograph from the influent
storage ponds to the constructed wetlands. The
water management structures were designed as
passive flow through structures. The influent
storage ponds will discharge to the constructed
wetlands through pipes and a transfer channel,
which will allow for regulating of the flow
discharged to the constructed wetlands. The
influent storage ponds are sized to provide
storage capacity to temporarily store water
when inflows to the influent storage ponds is
greater than the discharge to the constructed
wetland. Assumption with respect to water
quality is that loading would either stay the
same as currently projected or reduce due to
flushing of contaminants.
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Topic 88: Hydrodynamic and
Water Quality Model Report

Comment Section 3.6.2 notes that monthly time series of
seepage from the Water Management Pond and North Pile
was taken from De Beers' EAR in 2002 and applied to the
model from 2004 to 2025. Similar considerations were
applied to the North Pile seepage. ENR notes that there is
more recent seepage information from operations that
would be more valid for use in the model. ENR notes that
the original plan for the North Pile was to place paste
tailings; however, slurry tailings (with much higher percent
water) were placed in the North Pile. Therefore, seepage
assessments from the EA are outdated and should not be
used to model seepage conditions into the future.
Recommendation 1) ENR recommends that De Beers
provide sufficient rationale for applying seepage rates
from 2002 in hydrological inputs for the Water
Management Pond and North Pile as opposed to more
recent data seepage data from the site given the
deviations in the mine plan since the start of operations
(i.e. paste tailings vs slurry tailing, minewater inflows,
water content in the North Pile, etc.).

June 3: The input parameters used in the
modelling completed in 2002 were similar to
observed conditions (i.e., a similar or larger head
difference was used in the modelling completed
in 2002, and a conservative hydraulic
conductivity was used based on grain size). If we
were to update the seepage estimate from the
North Pile, these inputs would not change;
therefore, the estimated seepage rate from the
North Pile would be similar to or lower than the
rate from 2002.

144

Topic 89: Hydrodynamic and
Water Quality Model Report

Comment Ice formation and thawing volumes were based
on annual average of ice thickness between 2005 and
2017. Similar to comments above regarding precipitation,
are there any noticeable trends in ice thickness that may
create uncertainty in the decision to use monthly values?
For instance, ENR notes that the last 2 years had the
thinnest ice (2016 = 1.0m and 2017 = 0.7m). Further, De
Beers should discuss how an overestimation of ice
thickness post-closure may impact modelling results.
Recommendation 1) ENR recommends that De Beers
provide additional rationale on the use of annual average
of ice thickness in modelling and how this relates to any
observed trends in thickness data.

June 3: Ice formation and thawing volumes were
derived from the annual average of maximum
ice thickness measurements between 2005 and
2017, which were calculated by first identifying
the maximum ice thickness measurement at
each AEMP station from each year and then
averaging the maximum ice thickness
measurements from all AEMP stations in Snap
Lake. Trends in ice thickness on Snap Lake have
not been identified (De Beers 2019). The thinner
ice on Snap Lake in 2016 and 2017 was within
the historical range of ice thickness
measurements between 2005 and 2017 and thin
ice was not observed in 2018 (De Beers 2019).
Ice thickness measurements from 2018 were
within the range of ice thickness measurements
from previous years (Figures 2.4-1.5 and 2.4-19
of the 2018 AEMP Annual Report [De Beers
2019]). De Beers. 2019. 2018 Annual Report in
Support of the Aquatics Effects monitoring

Program Water Licence (#MV2011L2-0004),
Snap Lake Project. Prepared for the Mackenzie
Valley Land and Water Board, Yellowknife, NT,
Canada.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
discuss possible implications to modelling results that may
occur if ice thickness were overestimated. This assessment
should also consider the above precipitation input data
concerns.

June 3: If ice thickness assumptions were overestimated in the model, then predicted
concentrations in Snap Lake during ice-cover
would potentially be greater than observed
concentrations from monitoring data. See
response to GNWT-ENR-141 for precipitation
concerns.
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Topic 90: Hydrodynamic and
Water Quality Model Report

Comment Section 3.7 notes that the model does not
include re-loading of sediments. Are there any parameters
which are more susceptible to this process and if so, are
they a potential concern in Snap Lake during post-closure?
Recommendation 1) ENR recommends that De Beers
discuss whether there are parameters more susceptible to
re-loading from sediments and whether this has been
considered regarding potential impacts to Snap Lake
during post-closure.

June 3: There is the potential for changes to
occur in loading rates from the sediments as
Snap Lake returns to the more acidic and lower
dissolved oxygen conditions observed during
baseline conditions compared to Operations.
Parameters that are more likely to be released
from sediments due to different redox
conditions include phosphorus and some
metals, particularly iron and manganese. The
Snap Lake model does not predict changes in pH
or geochemical reactions; therefore, the model
does not account for reloading from the
sediments due changes in redox conditions.
Loading from sediments has not been included
in the model. The proposed AEMP Design Plan
for Closure and Post-closure includes annual
monitoring, assessment of temporal trends, and
comparisons to AEMP benchmarks for
phosphorus and metals (including iron and
manganese); therefore, potential increases in
concentrations due to sediment loading will be
identified and assessed against AEMP
benchmarks.
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Topic 91: Hydrodynamic and
Water Quality Model Report

Comment Figure 5-2 appears to illustrate that "predicted
generic parameter concentrations" will still be increasing
from Sump 3 and Sump 5 discharge beyond 2050.
Recommendation 1) ENR recommends that De Beers
clarify how the results displayed in Figure 5-2 regarding

June 3: The trend in predicted generic
parameter concentrations (Figure 5-2) in Snap
Lake from the overflows from Sump 3 and Sump
5 during Post-closure is towards a stable, steady
state. Parameter concentrations in Snap Lake

increasing concentrations Sump 3 and Sump 5 discharge
into Snap Lake beyond 2050 relate to specific parameters
such as nitrate and how this translates into long-term risk,
site monitoring and water management requirements at
the site into the future (i.e. post-closure period).

are predicted to remain below AEMP
benchmarks from 2019 to 2050 and are likely to
remain below AEMP benchmarks. The predicted
generic parameter concentrations in Snap Lake
from the overflows from Sump 3 and Sump 5 are
moving towards a stable, steady state. If the
model simulation time were extended, based on
the modelled steady state of loads,
concentrations in the lake are projected to
remain below AEMP benchmarks. Maximum
average concentration (MAC) and maximum
grab concentration (MGC) effluent quality
criteria (EQC) were calculated for nitrate such
that nitrate concentrations in Snap Lake would
remain below the AEMP benchmark (Figure 5-9),
even if the model simulation time were
extended.
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Topic 92: Final Closure and
Reclamation Plan

Comment Section 3.3.4 of the Final Closure and
Reclamation Plan states that TDS concentrations ranged
from 7.7-15.8 mg/L under ice and 7.1-12 mg/l in open
water off the flow path. The location of these
measurements is not clear and would be helpful in
understanding ambient TDS concentrations in Snap Lake
and the downstream.
Recommendation 1) ENR recommends that De Beers
clarify the TDS values (i.e. station location, number of
samples, whether these concentrations are max. and min.,
etc.) referenced in Section 3.3.4 of the Final Closure and
Reclamation Plan.

June 3: Figure 3.20 in Section 3.3.4 of the Final
Reclamation Plan identifies the station locations
that are either on or off the flow path. The
concentrations noted represent the range (i.e.,
min to max) of the identified season (i.e., either
under ice or open water). Further details on on
these data can be found in the referenced
report: Golder. 2017a. Snap Lake Mine 2017
Downstream Watercourses Special Study
Report. July 2017.
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Topic 93: Final Closure and
Reclamation Plan

Comment Section 3.3.5 notes that mercury was higher
than the normal range in sediment collected at the diffuser
and within the northwest arm of Snap Lake. Trends appear
to indicate mercury levels increasing towards benchmark
concertation during end of operations.
Recommendation 1) ENR recommends that sediment
analysis for mercury continue during the closure/postclosure period until such time that it is indicated mercury
levels in Snap Lake are no longer increasing (with due
consideration of mercury trends in reference lakes).

June 3: De Beers has proposed sampling of
sediment in the next AEMP study (AEMP study
design, Section 6.2.2). Based on results from the
2018 AEMP, mercury concentrations in Snap
Lake do not appear to be increasing (2018 AEMP
Report, Figure 4.4-2).
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Topic 94: Final Closure and
Reclamation Plan â€“ Water
Management Pond

Comment Page 4-17 of the FCRP notes that the Water
June 3: Please see response to ECCC ID 1
Management Pond (WMP) was originally used for
processed kimberlite containment during the advanced
exploration phase, with approximately 40,000 tonnes of PK
being placed in the WMP. Page 5-31 of the FCRP notes that
if the WMP does not become part of the wetland, the area
will be reclaimed, including sediment. It is unclear if the
WMP will become part of the wetland and if/when a
decision will be made. Reclaiming sediment from the WMP
should be discussed in the plans for the North Pile. ENR
notes that the timelines associated with remediating
PK/sediment in the WMP is unclear but cautions it may
impact closure timing. For example, will the North Pile be
covered prior to determining if seepage water quality
requires the construction of wetlands? Will the North Pile
be covered before the PK/sediments in the WMP need to
be reclaimed (i.e. no wetland)? If so, disposal methods for
WMP PK/sediments will need to be clarified.
Recommendation 1) ENR recommends that De Beers
provide additional information on management options
for the sediments and PK within the WMP and how this
relates to final closure of the North Pile.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
determine when the decision will be made that the WMP
be incorporated into the constructed wetlands.

June 3: Please see responses to ECCC ID 5-1,
MVLWB ID 24, and MVLWB ID 201
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Topic 95: Final Closure and
Reclamation Plan â€“ Brine
Storage

Comment Page 4-20 of the Final Closure and Reclamation
references a contingency to deposit brine from the
Reverse Osmosis - WTP into the North Pile. Additional
information on potential volumes should be provided as
well as information on whether this should be included in
water quality modelling.
Recommendation 1) ENR recommends that De Beers
provide additional information on worst case scenario for
brine volumes deposited into the North Pile and outline
how this has been accounted for in water quality
modelling and predictions.

June 3: This would only occur in the event that
the underground could not accept water. This is
a contingency only and De Beers would likely
manage water on surface in the storage ponds
until an alternate solution was developed (i.e.
Brine Minimization). This is a contingency
measure only. A model scenario is not
appropriate for this recommendation.
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None

Comment None
Recommendation 2) ENR recommends that De Beers

June 3: Effluent from the RO plant was
discharged to the underground during the first

describe how the brine was handled when the site was
operational. The quality of the brine and the anticipated
volume disposed should be provided for review.

year of operation, 2018. A total volume of
46,847m³ was discharged from the RO plant to
underground which include a combination of
concentrated effluent, backwash from filters
and routine CIP flushing. The RO ran for 37 days
last year - from May 20 to June 25. Out of the 37
days the unit ran, there were 11 days where
there was no discharge to Snap Lake. Total
volume of permeate discharged from RO to
Snap Lake - 28,788 m3. The quality of the
retentate will be of similar chemical percentage
make us as that on surface just of higher
concentration. It is classified as a brine water (310,000 ppm). The exact concentration can't be
sampled due to the CIP cleaning water, along
with backwash from the plant is mixed then sent
underground within existing footprint of water
treatment plant.
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Topic 96: Final Closure and
Reclamation Plan

Comment Several closure objectives are linked to closure
criteria related to "visual monitoring" such as SW2, SW4,
SW5 and I2. ENR notes that "visual monitoring" cannot be
quantified nor linked to closure criteria.
Recommendation 1) ENR recommends that De Beers
clarify how visual monitoring will be used to assess closure
criteria and the performance assessments of the site.

June 3: Visual monitoring may include
observations for displacement or sloughing and
an acceptable threshold would be none visible
Please see response to MVLWB ID 95
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None

Comment None
Recommendation 2) ENR recommends that De Beers
develop a site monitoring plan for each component that
outlines the instruments used to assess performance and
the criteria needed to determine successful remediate
(E.g. North Pile  moisture conditions, temperature
profiles, cover stability monitoring, seepage collection,
etc.)

June 3: A specific monitoring program is not
necessary as this is the basis of the North Pile
Plan as well as the memorandum on monitoring
of the North Pile provided with the application.
Each plan stipulated in our licence has a
monitoring component (AEMP, WMP, North
Pile, Waste Management) developing another
plan is redundent and not necessary.
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Topic 97: Final Closure and
Reclamation Plan

Comment In Table 5.2, regarding SW3 it is noted that
criteria for surface runoff will adhere to EQCs from
"approved" Water Licence. It is unclear how this relates to
proposed EQC within the Water Licence renewal
application.
Recommendation 1) ENR recommends that De Beers

June 3: The text in Table 5.2 of the FCRP is
forward looking and refers to the water licence
that will be established for closure and postclosure. De Beers has proposed EQC (EQC
report, Tables 8-1 and 8-2) for closure and postclosure that are achievable and protective of the

outline how criteria for SW3 will be measured in relation
to EQC in the existing Water Licence and as proposed in
the renewal application.

environment. Samples will be collected every
year and compared to the EQC to demonstrate
chemical stability. Samples will be collected
every year and compared to AEMP benchmarks
and action levels (AEMP Design Plan, Tables 6.12, 8.4-1, and 8.5-1) to demonstrate future use
and aesthetics.
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Topic 98: Final Closure and
Reclamation Plan

Comment In Table 5.2, regarding UG1, it is stated that
"any waters that escape from the underground will be
treated as surface runoff." It is not clear how this will work
during post-closure when there will be no treatment onsite and there are currently no proposed EQC that would
address potential contaminants from underground water.
Recommendation 1) ENR recommends that De Beers
provide additional information on the management of
underground water that surface during post-closure period
including interception, treatment or storage options and
applicable discharge criteria.

June 3: De Beers notes that this was provided
previously to the MVLWB during ECM. The fresh
air raise is the lowest point where water could
be discharged from the Mine. De Beers notes
that during active pumping underground this is
carefully monitored. This is only necessary
during the active closure period. Once the cap is
in place and De Beers is in the post closure
period this will no longer be necessary.
Inspections of the openings throughout closure
and post closure by a competent person will be
conducted in accordance with the requirements
of the WSCC.
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Topic 99: Final Closure and
Reclamation Plan

Comment In Table 5.2, regarding I2, it was noted that the
Water Management Pond (WMP) and North Pile sumps
will be covered to stabilize accumulated sediment. It is
noted elsewhere in the application packages that these
facilities may be converted into wetlands and influent
storage ponds, respectively.
Recommendation 1) ENR recommends that De Beers
clarify whether the WMP and North Pile sumps will be
covered to stabilize sediment or if they will be
incorporated into the wetlands.

June 3: The North Pile water management
system will be modified for closure to protect
the facility from erosion, to promote dust
control and to convey surface water off of the
North (North Pile Management Plan, Section
2.0). Sumps 3 and 5 will be modified into the
influent storage ponds (east and west,
respectively); the water management pond wil
be modified to the east wetland (FCRP Figures
2.2, 5.6, and 5.7).
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Topic 100: Final Closure and
Reclamation Plan

Comment In Table 5.2, regarding I3, it is noted that postclosure, "water and soil monitoring may be required. This
will be developed during the development of RAP." It is
unclear when the Remedial Action Plan (RAP) will be
developed or how it is linked to the FCRP.
Recommendation 1) ENR recommends that De Beers
clarify timing of the development of the noted RAP and
how it will be linked to final closure plan and reclamation
decisions made at site.

June 3: An ESA is scheduled to be done after the
demolition of infrastructure and prior to final
landforming. The focus of the ESA is on
hydrcarbon contamination and De Beers will
manage any identified wastes as stipulated in
the Waste Management Plan.
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Topic 101: Final Closure and
Reclamation Plan

Comment Page 5-18 notes that a Phase II ESA will be
completed. The timelines related to this are unclear. ENR
notes there is a potential that this may influence final
closure decisions and closure timing, e.g. delineation of
contaminated materials may impact amount of waste that
need to be remediated and or disposed. Additionally, the
results may identify surface water issues and impact EQC
Report.
Recommendation 1) ENR recommends that De Beers
clarify timelines related to completion of the Phase II ESA.

June 3: It is acknowledged that the outcome of
the ESA may influence the start of revegetation
and other landform work. The ESA will be
scheduled as soon as practically possible after
demolition of infrastructure.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
discuss any implications that the results of the Phase II ESA
may have on the final closure plan and remediation
decisions, including recommendations and predictions
outlined in the EQC Report.

June 3: A Phase II ESA will focus on hydrocarbon
contamination. Any contamination identified
post-remedation will be handled in accordance
with the waste management plan
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Topic 102: Final Closure and
Reclamation Plan

Comment Page 5-38 of the FCRP notes that some soil
remediation may occur on site. The timelines associated
with this and the location for the soil remediation facility
are unclear. Overall, there is a concern that remediating
soil on-site will impact closure timing and overall closure
costs.
Recommendation 1) ENR recommends that De Beers
provide additional timelines associated with potential soil
remediation and outline how this uncertainty has been
factored into closure cost estimates.

June 3: De Beers will do a site wide ESA, which
will determine the location, volume and
concentration of any contaminated soil. The ESA
will be done after demolition of infrastructure
and before earthworks for final land form starts.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
identify the location for the soil remediation facility and
the designs for the structure.

June 3: Existing and approved Landfarm will be
utilised during closure
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Topic 103: Final Closure and
Reclamation Plan

Comment Page 5-36 of the Final Closure and Reclamation
Plan notes that kimberlite will be removed from the North
Pile to make room for inert debris which will be placed
within the pile, after which the kimberlite will be used in
reclamation of the North Pile. The function and use of this
material for remediation of the North Pile is unclear.
Recommendation 1) ENR recommends that De Beers
describe the function and use of PK material for
reclamation of the North Pile.

June 3: The PK within the pile is the bulk of the
material within the North Pile. The use of PK as
one component of the Transition material is
described in detail in the FCRP Appendix H. 1
Section 4.1.. Transition-coarse and grits PK
material used for construction of the rib berms
and perimeter embankments, placed between
the underlying deposited PK or landfill waste
materials and overlying cover material, where it

is needed for physical material compatibility
(grain size) between the erosion protection
cover and the underlying deposited PK, and to
achieve the total closure thickness over the
landfill waste material.
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Topic 104: Final Closure and
Reclamation Plan â€“
Monitoring

Comment Table 5.6 notes that SNP and AEMP will be
reported for 3 years post-closure. ENR is concerned, given
the length of time nitrates are expected to remain in the
North Pile, that this may be an insufficient window to
monitor potential impacts from site post-closure.
Recommendation 1) ENR recommends that De Beers
provide additional rationale on the relatively short time
period proposed for SNP and AEMP monitoring in relation
to the anticipated time of post-closure effects (e.g. 30
years, beyond 2050, etc.)

June 3: The schedule for monitoring has been
adjusted to reflect measured data, future
closure activities, and predicted future changes.
The AEMP re-evaluation demonstrates that
effluent loads to Snap Lake have decreased
(Section 3.1.2.1) and that measured
concentrations in Snap Lake have been less than
predicted (Section 3.1.3.7, Table 3.1-3). With the
implementation of closure activities, loads to
Snap Lake will be lower in closure and postclosure as compared to operations and
extended care and maintenance (Site Water
Quality Model Report, Section 4.2.4). The
proposed length of time for monitoring is
commensurate with potential residual effects.
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Topic 105: Final Closure and
Reclamation

Comment Regarding SW3, Table 5.7 states that if EQCs are
unable to be met, a corrective action would include water
being permitted to flow over spillways and drain to Snap
Lake. This seems to imply that non-compliant water will be
discharged into Snap Lake on an emergency basis. ENR is
concerned that treatment or underground injection have
not been specified as a contingency prior to allowing noncompliant water to drain to Snap Lake.
Recommendation 1) ENR recommends that De Beers
outline that circumstances whereby non-compliant water
may be permitted to flow over the spill way and into Snap
Lake as opposed to being treated or injected into the
underground.

June 3: Non-compliant water may spill over to
Snap Lake under very extreme high-flow
conditions. However, regular and proactive
maintenance will be conducted to minimize the
potential for that type of event. Please also see
response to MVLWB ID 26 and ECCC ID 2 on
design criteria.
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Topic 106: Final Closure and
Reclamation Plan

Comment Regarding SW3, Table 5.7 notes that a Human
Health and Environmental Risk Assessment (HHERA) being
initiated if "guidelines" are not met. It is unclear what
"guidelines" is referring to. Note, EQC are legally binding
compliance limits within a Water Licence, and are not
"guidelines".

June 3: Guidelines refers to EQC (EQC report,
Tables 8-1 and 8-2) and SSWQO (EQC report,
Tables 5-1 and 5-2; AEMP Design Plan, Table 6.12) for closure and post-closure that are
achievable and protective of the environment.

Recommendation 1) ENR recommends that De Beers
clarify the Ã¢Â€ÂœguidelinesÃ¢Â€Â• reference in Table
5.7 related to SW3.
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Topic 107: Final Closure and
Reclamation Plan

Comment Figure 8-1 outlines post-closure monitoring in
Years 1 through 5, Year 10 and Year 20 however there is
no mention of monitoring during closure? Additionally,
Section 9.1 states "check in" points Years 3-5, 10, 15 and
20 "where reclamation progress will be measured against
the success indicators." It appears Year 15 should be
included as a post-closure monitoring year based on that
statement.
Recommendation 1) ENR recommends that De Beers
clarify the years during which closure and post-closure
monitoring will be conducted.

June 3: De Beers thanks the reviewer for the
suggestion. Figure 8.1 will be updated to include
Year 15 highlighted for post-closure monitoring
and to include a row for 'Closure Environmental
Monitoring Programs' with Year 1-Year 8
coloured in green.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
clarify that monitoring will occur annually during active
remediation of the Snap Lake Mine.

June 3: Monitoring will be conducted every year
during active remediation for water (Water
Management Plan, Aquatic Effects Monitoring
Plan), waste (Waste Management Plan), air and
meteorolgoy (Air Quality and Emissions
Monitoring and Management Plan), and wildlife
(Wildlife Effects Monitoring Program);
monitoring will be conducted every five years
during active remediation for vegetation
(Vegetation Monitoring PLan).
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Topic 108: Final Closure and
Reclamation Plan Appendix E Summary of Research Program
Status

Comment ENR notes that overall, the Summary of
Research Programs Status table lacks sufficient detail for a
reviewer to understand what the goals and outcomes of
specific research programs are. For example, North Pile
Rock Cover and Physical Stability after 2016 states that:
"Findings of completed research will be used to revise the
closure design concept used at the Starter Cell and apply
updated methods to the East Cell and West Cell" however,
it is not clear what the findings were, or when or how
they've been addressed.
Recommendation 1) ENR recommends that De Beers add
additional detail to the Summary of Research Programs
Status so that it is clear what work has been completed,
what the outcomes were, and how the results of the
research were used for closure planning.

June 3: The closure cover field trials in mid 2018
were started and will continue to be monitored
until 2019 or 2020. The purpose of this ongoing
study is to evaluate settlement rate and
differential settlement of the cover over
deposited material. The results of this study will
be used to assess if preloading will be required
as part of cover placement, and if so when.
Preloading is being evaluated as a possible
construction activity that may help reduce
potential future mitigation measures due to
differential settlement. The settlement rate of
the deposited material has also been monitored
and assessed annually by the Engineer of Record
team since deposition ceased in December

2015. The results will help determine when the
best time to place the cover material and
provide input to the construction sequence.
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None

Comment None
Recommendation 2) ENR recommends that all data
available from the Research Programs be provided to the
Board and reviewers such that it can be reviewed.

June 3: The closure research programs have
been provided annually throughout the
operations of Snap Lake Mine. Any data has now
been incorrporated into our FCRP. There will be
no further research programs at Snap Lake as
we are closing the mine.
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None

Comment None
Recommendation 3) ENR recommends that De Beers
update the project tracking and schedule so that items
after 2016 are not labelled as Ã¢Â€ÂœplannedÃ¢Â€Â• if
theyÃ¢Â€Â™re also been categorized as
Ã¢Â€ÂœaddressedÃ¢Â€Â•.

June 3: Acknowledge although moving forward
there will not be a research plan and all
activities will be associated with the final closure
of Snap Lake as we have filed and FCRP and
closure licence.
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Topic 109: Final Closure and
Reclamation Plan Appendix H North Pile Closure Design

Comment De Beers states that "if significant movement of
the North Pile or closure cover is identified, the frequency
of inspection may be increased to assess the extent, rate
and cause of movement." ENR notes that it is not clear
what is considered to be "significant movement" or what
an increase in inspection frequency means (i.e. annual to
monthly, monthly to daily, etc.). Given the thin nature of
the cover, if there is "significant movement" of the cover,
remedial action should occur immediately as PAG rock
exists within the North Pile.
Recommendation 1) ENR recommends that De Beers
provide specific and measurable criteria for determining
movement of the North Pile that required remedial action.

June 3: Measurable threshold criteria values,
response and remedial action will be the same
as the extended care and maintenance
response framework and will be updated for the
landfill areas. De Beers would like to note that
the principle purpose of this cover is to prevent
erosion, particularly wind erosion of the fine PK
material disposed of at surface within the North
Pile. The cover is not required to prevent
infiltration, or prevent the generation of ARD, as
would seem to be implied by the comment.
Erosion protection covers are by their nature
much more resistant to negative impacts from
differential settlement than low flux
covers. When a cover has been designed as an
infiltration barrier to attain a low flux rate, a
single large crack could theoretically increase
the net flux through the cover significantly.
However, the design of the North Pile cover is
based on the use of coarse-grained, erosion
resistant material. This material has
considerable capacity to re-settle into a stable
configuration following differential settlement.
Large movements are needed to expose

erodible material underlying the coarse cover.
The need for remedial works in the case of such
movements are best assessed through visual
inspections by a qualified professional, rather
than through numeric criteria. The other aspect
of significant movement that could result in the
need for remedial action is the design of
drainage over the North Pile. Drainage swales
have been designed with grades such that
positive drainage can be maintained even in the
case of limited settlement. If however
differential settlement results in areas of
ponding or flow reversal, remedial measures
may be undertaken.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
remove the term Ã¢Â€ÂœsignificantÃ¢Â€Â• from any
description related to movement of the North Pile or its
cover.

June 3: Significant is included as it is based on
the Engineer of Records professional judgement.
This is an important distinguishing term that is
consistent with many best practice documents.
De Beers does not agree with the
recommendation.
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Topic 110: Final Closure and
Reclamation Plan Appendix H North Pile Closure Design

Comment Drawing A1-142221-6200-121-0803 (and Figure
1 in Appendix A of the North Pile Management Plan) shows
the instrumentation plan for closure, but it is not clear why
the drawing does not include any thermistors in Cells LF,
SQ, F or E.
Recommendation 1) ENR recommends that De Beers
provide justification for not including thermistors in Cells
LF, SQ, F and E for closure instrumentation.

June 3: Existing thermistor already exist in Cell F
at 16-SC-VTH-01 and continues to be
monitored. Existing TH13-01 is near Cell LF. Cell
E is a small cell and adjacent to nearby
thermistor 16-SC-VTH-01. Based on the
proposed thermistors and engineering
judgment, there is sufficient thermal freeze back
monitoring of the deposited PK without a
thermistor in Cell SQ where landfill material
covered with deposited PK.
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Topic 111: Final Closure and
Reclamation Plan Appendix K
â€“ Geochemistry Review

Comment ENR notes that Sections 3.2, 3.3 and 3.4
describe the "overall geochemical characterization" for
processed kimberlite, metavolcanic rock and granitic rock
respectively, however the only additional evaluation
conducted appears to be calculations of the overall
average and median values for NP: AP ratios, and Net NP
for each rock type. ENR notes that simply assigning an
overall average value from a dataset of samples to
represent a blended unit is not sufficient to accurately

June 3: Substantial additional geochemical
evaluation is provided in De Beers 2002; and in
each of the annual Acid/Alkaline Drainage and
Metal Leaching reports up to De Beers 2018. The
purpose of the evaluation in Section 3.2, 3.3,
and 3.4 is not to re-state this but rather to
provide a summary of the overall geochemical
characterization. Of note is that material
classified as PAG will not be used for

characterize material for closure. This methodology could
also lead to uncertainty when it comes to long-term
ARD/ML and implications for runoff and seepage water
quality. The use of average blended unit data could be
particularly problematic for metavolcanics, given that the
overall metavolcanic rock is characterized as non-PAG
using this method which is a less conservative approach
than was applied during operations (treat all metavolcanic
rock as PAG). As noted by De Beers, small pockets of
metavolcanic rock may have some acid generating
potential. This has been shown through research on test
piles at Diavik Diamond Mine where a waste rock pile
containing low sulfur (0.035 wt% S), non-PAG waste rock,
contained small pockets of depressed pH and elevated
metal concentrations (Atherton, 2017).
Recommendation 1) ENR recommends that De Beers
discuss the level of uncertainty expected from using
overall average values from the current dataset for each
rock type.

construction during closure, unless encapsulated
in at least 3 m of non-AG material. This site
differs substantially relative to Diavik with
respect to the type of rock and available
neutralization potential of the processed
kimberlite and host rock. With respect to rock
that has been used for construction, and the
overall material characterization, although it is
possible that pockets of material may be acid
generating, multiple lines of evidence indicate
that metavolcanics rock will be non-acid
generating as a whole as follows: 15 plus years
of water sampling at location BSMRP which
receives runoff from both PAG and non-PAG
metavolcanic rock continues to be neutral.
Overall sulphide content in metavolcanic rock is
low and when blended together is insufficient to
result in acidity release. Substantial blending
occurred during operations as a result of
blasting, trucking, dumping and dozing. With
respect to adaptive management, water quality
monitoring will be conducted in the
downstream sumps, and if significant changes in
water quality were to occur due to the
generation of ARD (that is not expected based
on the documented assessment), release could
be controlled, and additional management
measures taken. De Beers notes that water from
the sumps will drain to the wetlands, which
provides additional buffering capacity. As part of
the current closure design, a toe berm of nonPAG kimberlite with substantial excess NP (i.e.
enough NP to neutralize all the AP produced in
metavolcanics rock for the entire thickness of
the dam materials) will be constructed at the
downstream toe of any previously existing dam
embankment where metavolcanics rock is
exposed. Seepage from this area, if generated,
will drain to SP-5 where it would be collected
prior to treatment.
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None

Comment None
Recommendation 2) ENR recommends that De Beers
provide sufficient justification for classifying all
metavolcanic rock as non-PAG for closure, when the same
material was conservatively treated as PAG during
operations.

June 3: Additional information is available,
notably multiple lines of evidence indicate that
metavolcanics rock will be non-acid generating
as a whole based on the followings: 15 plus
years of water sampling at location BSMRP
which receives runoff from both PAG and nonPAG metavolcanic rock continues to be neutral.
Overall sulphide content based on substantial
operational testing of metavolcanicrock is low
and when blended together is insufficient to
result in acidity release. Substantial blending
occurred during operations as a result of
blasting, trucking, dumping and dozing. During
operations it was appropriateto treat material as
PAG for ease of material
identification/segregation, in the absence of
longer term data/information. Now that the
material is in place, additional information is
available, and water quality monitoring data
supports that the metavolcanic rock as a whole
is unlikely to generate acidity it is deemed
appropriate to adjust the evaluation.
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None

Comment None
Recommendation 3) ENR recommends that De Beers
develop contingency measures in the event that this
approach to geochemical characterization for closure
yields unexpected results.

June 3: Acknowledged- De Beers will continue to
apply adaptive management practices related to
geochemical characterisation of the North Pile
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Topic 112: Final Closure and
Reclamation Plan Appendix K
â€“ Geochemistry Reviewâ€“
Metal Leaching

Comment ENR notes that this appendix lacks any mention
of metal leaching considerations which can occur at
neutral and alkaline pH. Metal leaching can have
significant impacts on surface water runoff and seepage
which can be much more costly and challenging to rectify
after impacts are detected, rather than using preventative
measures early on to avoid issues.
Recommendation 1) ENR recommends that De Beers
provide rationale for not including consideration of metal
leaching processes in the geochemical characterization of
materials on site given that metal leaching concerns can
arise at neutral and alkaline pH, as well as in acidic
conditions.

June 3: Metal leaching was thoroughly
considered and has been included in all water
quality model inputs, and in development of the
treatment system. These inputs are based on
available geochemical data and monitoring data
as referenced in the appendix (i.e. De Beers
2002, and all annual Acid/Alkaline Drainage and
Metal Leaching reports up to De Beers 2018).
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Topic 113: Physical Stability
Criteria

Comment A criterion to measure whether several different
closure objectives related to physical stability have been
met includes inspection by a professional engineer. ENR
notes that relying on as-built designs and inspections by a
professional engineer are not sufficient criteria to assess
the performance. Placing a cover and ensuring it is stable
does not mean that ARD/ML is not occurring within the
pile or that in the future seepage from the North Pile will
not be off poor quality. If the design plan for the North Pile
is for the pile to be frozen (i.e. to promote chemical
stability and prevent ARD/ML) then the temperature of the
pile would be a critical closure criteria to assess
performance. ENR notes previous feedback has noted that
criteria being used by the Engineer of Record to assess
physical stability should be outlined in the FCRP for
transparency purposes (FCRP Workshop, November 6,
2018). This applies to SW2, SW4, SW5, SW6, NP1, NP2,
UG3 and I2.
Recommendation 1) ENR recommends De Beers develop
numeric closure criteria that will be used by the
professional engineer to assess if a structure is physically
and or chemically stable and therefore assess if objectives
has been met.

June 3: Similar to GNWT-ENR ID 173,
measurable threshold criteria values (physical
and instrumentation deviations), response and
remedial action will be the same as the
extended care and maintenance response
framework and will be updated for the landfill
areas. Chemical stability will be assessed based
on ongoing SNP monitoring data.
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Topic 114: SW2

Comment Table 5.2 outlines that post-closure inspections
and/or monitoring for SW2 includes surface water quality
monitoring at applicable drainage pathways, however it is
explained that closure criteria related to chemical stability
is not required for this objective as it is meant to address
physical stability.
Recommendation 1) ENR recommends that De Beers
clarify why water quality monitoring only addresses
physical stability and not chemical stability.

June 3: The Statement " Surface water quality
monitoring will be completed Post-Closure at
applicable drainage pathways." will be removed
from the Post-closure Inspections and or
Monitoring category for SW2. Water Quality
monitoring is not directly applicable to the
Objective of Physical Stability of drainage
pathways. A similar statement about water
quality is already included in the Post-closure
Inspections and or Monitoring category for SW3
where it is much more directly applicable. SW2
remains a physical objective, with physical
criteria and physical monitoring activites. SW3
includes chemical stability criteria and addresses
the need to ensure water quality is acceptable
through monitoring.
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None

Comment None
June 3: Agreed. See response to ENR -181.
Recommendation 2) ENR recommends De Beers ensure
the post-closure inspections and/or monitoring column in
Table 5.2 only include aspects that will be conducted to
assess the associated closure criteria. If SW2 includes
physical and or chemical stability, water quality monitoring
is appropriate.
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Topic 115: SW3

Comment Closure objective SW3 in Table 5.2 is as follows:
ENR notes it is not clear why the reclamation activities in
the third column only seem to address drainage and not
activities that will be conducted to improve water quality
such as the cover on the North Pile, or the constructed
wetlands. ENR notes temperature monitoring within the
North Pile is included in the last column as a monitoring
activity. It would appear that this would also apply to NP1
and NP2.
Recommendation 1) ENR recommends De Beers include
physical stability of the cover in SW3 as cracks or issue
with the cover can result in water and oxygen getting into
the North Pile which can result in ARD/ML which can
impact seepage quality and surface runoff.

June 3: To avoid repeat, where activities were
specific to one of the major categories of site
facilities, they were provided within Table 5.2 in
line with the most applicable objective for that
facility. Additional activities that support
Objective SW3 will be added as follows:
*Engineering design and construction of the
North Pile and cover by a professional engineer.
*Deposition of PK within the North Pile Facility,
which will include a material cover at closure.
*Construction of passive treatment wetlands if
required to meet EQC
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None

Comment None
Recommendation 2) ENR recommends De Beers clarify if
temperature within the North Pile is a requirement to
achieve closure criteria for SW3, NP1 and NP2.

June 3: Temperature is not a requirement of
achievement of closure criteria for SW3, NP1 or
NP2. Water quality modelling did not assume
the North Pile would freeze. Temperature will
be monitored, however it is not a closure
criteria.
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None

Comment None
Recommendation 3) If viewing this from the Excel
Spreadsheet, to be able properly view the table in the
Comment(s): section for this Topic, please refer to our
formal submitted letter.

June 3: Noted

186

Topic 116: SW5 Closure Criteria Comment The future use and aesthetics criteria for SW5
includes grading surrounding topography with slopes of
3:1 where possible and establishing natural drainage
pathways, where possible. Previous reviewer feedback
recommended that terms like "where possible" should
have additional information and rationale written into the
criteria otherwise it is difficult to ensure the criteria has

June 3: The term 'where possible' will be
defined within the FCRP as follows: "Where
possible", as it applies to implementation of
reclamation activities, means the measure is to
be implemented in all cases other than where a
local circumstance is prohibative or
implementation of the activity would cause

been adequately met (FCRP Workshop, November 6,
2018).
Recommendation 1) ENR recommends De Beers update
SW5 to include additional information and rationale to
define where such closure criteria would be possible.

more harm than good. For example, the slope
will be graded at an angle of 3:1 unless doing so
would lead to an unacceptable environmental
effect on an adjacent habitat such as deposition
of fill material into a waterbody or leakage of PK
into the Environment. In those instances where
a criteria or reclamation activity cannot be
implemented, a rationale would be provided for
consideration by the MVLWB.

187

Topic 117: NP1 Physical Stability Comment The proposed closure criteria for the closure
Closure Criteria
objective NP1 is limited to physical stability criteria that
includes aspects of design approval, as-built reports,
inspections, monitoring and maintenance. ENR notes
closure criteria should be limited to standards that will
measure the success of selected closure activities in
meeting closure objectives. All actions or activities that will
be conducted in order to meet the closure criteria such as
maintenance work should be included under the column
for reclamation activities.
Recommendation 1) ENR recommends De Beers clarify the
closure criteria for NP1 to criteria that will assess whether
the closure activities have successfully met the closure
objective. Activities are not objectives, the objectives are
to prevent water infiltration, to promote runoff, to
encapsulate PAG material, to promote freezing, etc.
Criteria would be specific measurements of the objectives,
cover creep of less than Xcm per year, infiltration rates
below X%, no pooling or erosion on the cover,
temperatures within the pile less than XOC.

June 3: The criteria identified in Table 9.1 of the
FCRP for closure objective NP1 can be updated
to reflect the North Pile design criteria (as
outlined in Appendices H1, H2, and H3 of the
North Pile Closure Design).

188

Topic 118: North Pile Chemical
Stability

June 3: De Beers consider SW3 to be
comprehensive coverage of water quality
related monitoring during closure and post
closure including all surface water effluent from
NP, while NP1 is a physical stability objective
only.

Comment To address chemical stability of the North Pile,
De Beers has indicated that the cover design will be linked
to SW3. However, the post-closure monitoring column for
NP1 describes that water quality monitoring of seepage
will occur at the North Pile area as outlined in the SNP. In
the FCRP Workshop (November 6, 2018), reviewers
indicated that this objective should have chemical stability
criteria.
Recommendation 1) ENR recommends De Beers include
chemical stability criteria for NP1 to ensure PK is not
entering the receiving environment via seepage.

189

Topic 119: Water Quality
Monitoring

Comment Closure objectives SW3, SW6, UG2 and I1
include the following monitoring component "water
quality monitoring (at locations of concern across the
site)".
Recommendation 1) ENR recommends De Beers clarify if
this monitoring component will be part of a defined
program such as the AEMP or SNP, or if these will be
identified ad hoc throughout the closure and post-closure
process.

June 3: Monitoring to address the closure
objectives SW3, UG2, and I1 are captured in the
monitoring plans including the AEMP, SNP, Spill
Contingency Plan, QA/QC Plan, Emergency
Response Plan, North Pile Management Plan

190

Topic 120: UG2

Comment Reviewers previously commented that UG2
June 3: See response to MVLWB 131
should include criteria, even though flooding of the
underground has already occurred, to prove that no
impacts to aquatic habitat and community in source lakes
has or will occur (FCRP Workshop, November 6, 2018). The
chemical stability criteria proposed for UG2 in the FCRP
explain that the removal of all potential contaminant
sources was done prior to flooding in consultation with the
GNWT Inspector. ENR notes this is an action that was
completed in order to meet the closure objective. Closure
criteria are meant to provide a standard to confirm that
closure actions have been adequate to meet the closure
objective and are confirmed through monitoring
Recommendation 1) ENR recommends De Beers revise the
chemical stability criteria for UG2 as it should not simply
be an action that was completed.

191

Topic 121: NP1

Comment Closure criteria 1, a, for objective NP1 includes June 3: De Beers is open to suggestions for an
"Closure design of engineered structures (including a <0.3 additional or alternative criteria for NP1.
m cover and water control structures) is prepared by a
professional engineer and approved by the Water Board as
necessary." Section 5.3.2.1 outlines the engineered cover
design for the North Pile that includes a 600 mm cover
thickness over deposited PK, 2 m cover thickness over the
landfill waste and 300 mm cover thickness over the
embankment berm. Note based on this description, the
statement above should state the cover would be >0.3 m.
Recommendation 1) ENR recommends as noted in
comments above, as built plans approved by the Water
Board is not a closure criteria, De Beers should revise this
criteria to something that will measure the closure
objective.

192

None

Comment None
Recommendation 2) ENR recommends that De Beers
provide supporting rationale that the cover will reduce
infiltration to an acceptable rate, promote runoff without
causing gullying or erosion, encapsulate PAG and PK
material, prevent the active layer from penetrating PAG
material and promote freezing within the North Pile.

June 3: De Beers would like to clarify the design
intent of the closure cover on the North Pile.
The primary purpose of the cover is not to
reduce infiltration, nor is it to prevent the active
layer from penetrating PAG material and
promote freezing within the North Pile. The
primary purpose of the cover is to provide
physical isolation of deposited PK and landfill
waste materials, and to do so in a way that is
resistant to wind and water erosion. While the
exact cover profile will vary depending on the
specific location within the North Pile, the
uppermost layer at all points is an erosion
protection layer of non-AG rockfill material with
a nominal 150 mm minus size, sourced from onsite borrow sources. The material specifications
for this coarse material have been developed to
provide erosion resistance. This has been placed
over existing outer embankment slopes as part
of progressive closure, with no evidenceof
gullying or erosion in recent years' freshet. In
the flow channels over the cover, where water
flow will be more concentrated, rip rap has been
sized and specified based on predicted flows, as
documented in the corresponding technical
memorandums. The minimum D50 for rip rap
material specified is 150 mm, and the maximum
(at the Cell 1 outletchannel) is 600 mm. The
recontouring of the North Pile with positive
drainage slopes and construction of drainage
swales will increase runoff compared to the
current state of the facility, and this will tend to
reduce infiltration. This reduction in infiltration
is expected to be beneficial, but is not the
central purpose of the cover. The cover profile
has been developed to prevent erosion and not
to control infiltration. Even without freezing, the
underlying PK is a relatively low permeability
material, with much lower hydraulic
conductivity than the erosion protection layer. It

is logical that once the cover is placed, it will
make up part of the total active layer. Where
the cover thickness is 2 m, it will make up a
significant portion of the active layer. There are
also technical antecedents with experience at
other sites that suggest a cover made up of
coarse material could tend to promote freezing.
However, the coarse cover was selected to
physically isolate the waste in a way that is
resistant to wind and water erosion, and there
has been no analysis of any potential additional
benefits that it may generate through the
promotion of frozen conditions. And while
frozen conditions are expected to develop and
would clearly only be beneficial to the long-term
physical and chemical stability of the North Pile,
they are not considered necessary for either.
193

Topic 122: SW3 Contingencies

Comment Contingencies for SW3 are listed in Table 5.7 of
the FCRP. In relation to the water treatment system,
potential corrective actions include "Continue to operate
water treatment systems or alternatives during wetland
development". The FCRP should be clear that a
contingency for SW3 includes continual operation of the
water treatment system post-closure in the event EQCs
are not met at the outlet of the wetlands. Given that De
Beers does not anticipate that water treatment for nitrate
will be required for more than 30 years, this may be a
viable contingency option.
Recommendation 1) ENR recommends De Beers clarify if a
potential contingency may be operating the water
treatment system into post-closure in the event EQCs are
not being met at the outlet of the wetlands.

June 3: De Beers agrees with this
recommendation. Water treatment will
continue until such time as the EQC's are met at
either seepage outflow or wetland outlet.

194

Topic 123: HHERA

Comment Regarding UG1, Table 5.7 is unclear regarding
assessment via HHERA as it relates to underground water.
Recommendation 1) ENR recommends that De Beers
clarify the application of an HHERA to underground water
during closure and post-closure.

June 3: The reviewer is thanked for addressing a
potential point of confusion that requires
attention. Objective UG1 is to ensure flooding of
the underground mine does not negatively
impact aquatic habitat and communities in
source lakes. Therefore, appropriate corrective
actions associated with Objective UG1 should
address any physical habitat disturbances

associated with altering water levels in the
source lakes. The next version of the FCRP will
be updated to replace the current corrective
action for Objective UG1 (i.e., an HHERA) with a
statement describing that appropriate corrective
actions will be determined following an
evaluation of monitoring results, the outcomes
of an HHERA (if initiated), and the available
options for addressing potential adverse effects.
During closure and post-closure, biological
receptors of concern (i.e., aquatic life, wildlife,
and humans) will not be in direct contact with
the underground mine water. Therefore,
underground mine water quality is not expected
to be a driver for initiating an HHERA. If
monitored surface media (e.g., surface water,
sediment, soil, etc.) indicate exceedances of
approved closure criteria, then an HHERA (if
initiated) would be based on the quality of
surface media to which biological receptors are
exposed (i.e., not underground mine water). The
HHERA would include underground mine water
as an incomplete exposure pathway because it
would be a potential source of contamination in
surface media to which biological receptors of
concern may be exposed.
195

Topic 124: Success Indicators

Comment Section 9.2.2 of the FCRP states that "Where
site conditions and success indicators concur, the
Performance Assessment Report will identify whether
closure objectives have been achieved." ENR notes closure
criteria, not success indicators, are used to assess if closure
objectives have been achieved. This includes a temporal
component by which the standards are required to be met
for a period of time to ensure stability.
Recommendation 1) ENR recommends De Beers clarify in
section 9.2.2 that closure criteria are the tool that will be
used to identify whether closure objectives have been
achieved.

June 3: Noted. The sentence in Section 9.2.2 will
be updated to read: Where site conditions and
closure criteria align, the Performance
Assessment Report will identify whether closure
objectives have been achieved.

196

None

Comment None
Recommendation 2) ENR recommends De Beers expand

June 3: De Beers recommends that these
indicators, and the signal to implement

on indicators to signal the need to implement
contingencies options.

contingencies, are provided in detail in the
associated monitoring plans rather than within
the FCRP. The indicators and monitoring plans
are referenced in Table 9.1. De Beers will add a
footnote to Table 9.1 in the FCRP to state that
actions to identify when contingencies or
adaptive management is required is provided in
the associated monitoring plans

197

Topic 125: Security

Comment De Beers has proposed an updated financial
June 3: Noted
security which is included as part of the FCRP. ENR is
reviewing the estimate and has requested clarification on
several items within this submission which will be required
prior to providing a security estimate for the Board's
consideration. ENR will provide an estimate as soon as
possible but will ensure an estimate is included within its
written intervention.
Recommendation 1) ENR will provide a security estimate
as soon as possible but will ensure an estimate is included
within its written intervention

198

Topic 126: Reference

Comment References: Atherton, C. (2017). An
June 3: No response required
Investigation of Heterogeneity and the Impact of Acidic
Regions on Bulk Effluent from a Deconstructed Low Sulfide
Waste-Rock Pile.
https://uwspace.uwaterloo.ca/handle/10012/11888 BC
MOE (British Columbia Ministry of Environment). 2013.
Ambient Water Quality Guidelines for Sulphate Technical
Appendix. CCME (Canadian Council of Ministers of the
Environment). 2007. A protocol for the derivation of water
quality guidelines for the protection of aquatic life 2007.
Canadian Council of Ministers of the Environment.
Winnipeg, MB, Canada. CCME (Canadian Council of
Ministers of the Environment). 2012. Scientific Criteria
Document for the Development of the Canadian Water
Quality Guidelines for the Protection of Aquatic Life:
Nitrate Ion. PN 1470. Elphick, J.R. K.D. Bergh and H.C.
Bailey 2011. Chronic toxicity of chloride to freshwater
species: effects of hardness and implications for water
quality guidelines. Environmental Toxicology and
Chemistry 30(1):239-246. Streuwing, K.A., J.M. Lazorchak,
P.C. Weaver, B.R. Johnson, D.H. Funk and D.B. Buchwalter.

2015. Part 2: Sensitivity comparisons of the mayfly
Centroptilum triangulifer to Ceriodaphnia dubia and
Daphnia magna using standard reference toxicants; NaCl,
KCl and CuSO4. Chemosphere. 139:597-603.
Recommendation 1) It is recommended that the Board
take note the above supplied references submitted in
support of ENR comments and recommendations.
GNWT - Lands - North Slave Region: Cheryl Larocque
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

1

Amendment to LUP
MV2017D0032

Comment (doc) See attached formal letter
Recommendation See attached formal letter

June 3: Noted

GNWT - Lands - North Slave Region: Jamie Steele
ID

Topic

Reviewer Comment/Recommendation

1

MV2017D0032 Land Use Permit Comment The Inspector is supportive of the land use
June 3: De Beers will ensure compliance with
Amendment Application
permit amendment as outlined in the application; however the NWT surface leases including the designated
it is important to note that the proposed closure camp will use clauses.
be located on the Airstrip Land Lease 75M10-1, which has
a restricted use condition.
Recommendation The Inspector recommends that
DeBeers work with GNWT - Territorial Lands
Administration to ensure that the leases use clauses reflect
the activity.

2

General Comment

Comment The revision history Section in each of the
Management Plans was vague and did not indicate any
specific revisions.
Recommendation The Inspector recommends identifying
specific revisions in the management plans.

Proponent Response

June 3: The Management Plans have been
extensively re-written for Closure as this is
considered an entirely new phase separate from
Operations and Extended Care and
Maintenance. Project component and activity
descriptions have been updated to reflect the
Closure phase, and management approaches
have been revised to reflect closure activities
and the gradual reduction in on-site facilities.
The identification of specific revisions would
therefore be extensive. Versioning was carried
forward from the Operational Plans for
continuity, however, De Beers proposes that the
final Closure Management Plans ultimately
approved through the current application
process be re-named Version 1.

3

Water Management Plan Section 2.2.1.1 - Raw Water
Supply

Comment Section 2.2.1.1 references fresh water use for
June 3: Please see response to GNWT-ENR ID 41
water quality control. This usage is essentially for dilution
of mine effluent, and is not an appropriate use for raw
water. Temporary approval for effluent dilution was
granted by the MVLWB as a mitigation measure while
undergoing a previous Water Licence Amendment, and has
somehow lingered in the management plan since then.
This water usage also contravenes Section 6 of the Metal
and Diamond Mining Effluent Regulations.
Recommendation The Inspector recommends removing
"water quality control" as an approved use for raw water.

4

Spill Contingency Plan - Section Comment The Inspector contact information in Table 2-3 is June 3: Acknowledged- March 2019 changes to
2.1 - Contact Information
not accurate.
inspectorate will be reflected in updated FCRP
Recommendation The Inspector recommends reviewing
and testing all contact numbers in the plan to ensure
accuracy.

5

Spill Contingency Plan - Section Comment The NWT Spill Line reporting procedures have
2.2 -Responsibilities
changed. Additionally the plan refers to the AANDC
Inspector. The current spills working agreement has
designated the GNWT Department of Lands as the lead
agency for spills at Diamond Mines.
Recommendation The Inspector recommends DeBeers
update the plan to include the latest Spill Line reporting
procedures and update any references to the AANDC
Inspector as the lead agency.

June 3: Acknowledged- Spill Contingency Plan Section 2.2 to be updated accordingly

6

Spill Contingency Plan Appendix A - Spill Report Form

Comment The NWT Spill Line reporting procedures have
changed and the spill reports are now submitted digitally.
Recommendation The Inspector recommends that
DeBeers contact GNWT ENR to ensure that this spill
reporting form is still relevant, and that DeBeers is
following the updated spill reporting procedures.

June 3: Acknowledged- Spill Contingency Plan Appendix A to be updated accordingly

7

Waste Management Plan Section 3.1 -Incineration.

Comment Table 2-1 indicates that incinerator waste will be
collected and stored inside incinerator building "until
ready for incineration". Section 3.1 indicates that
incineration will occur daily to minimize the long term
storage of waste as food wastes are a "prime wildlife
attractant". The Inspector recognizes that with the
reduced headcount at Snap lake, the current rate of food
waste generation may require several days before there

June 3: Camp Occupancy during closure is
estimated to peak at 142 person/day. De Beers
will update the Waste Management Plan to
include phases of low occupancy which may be
applicable for short intervals during closure.

may be enough to run a proper batch through the current
incinerators.
Recommendation The inspector recommends that the
Waste Management Plan reflect the practices for storing
food waste for longer periods of time during times of low
occupancy and how the risks of wildlife attraction will be
mitigated.
GNWT - Lands: Marie-Christine Belair
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

2

General File

Comment (doc) Cover letter - GNWT-SPA comments
Recommendation

1

PreliminaryÂ Screening

Comment The GNWT-SPA believes the proposed
June 3: Please refer to letter submitted to
constructed wetlands system described on p.5-31 of the
MVLWB dated May 30, 2019
Final Closure and Reclamation Plan (FCRP), also called
water conveyance systems (p. 5-23) or passive water
management alternatives (p. 5-24), has not been assessed
under the original (EA01-004) or subsequent (EA1314-02)
environmental assessments. Although closure and
reclamation was assessed during the original Snap Lake
environmental assessment (EA01-004), the proposed
constructed wetland system is new and its potential
effects on the environment and effectiveness at treating
contaminated water have not been assessed. The
proposed constructed wetland system is also not part of
any approved document related to closure and postclosure (e.g., the Interim Closure and Reclamation Plan
[ICRP] v.3.2). Finally, components associated with the
proposed constructed wetland system that were planned
to be reclaimed in approved documents related to closure
and post-closure (e.g., Appendix III.11 of the Developer's
Assessment Report, ICRP) are to remain in the
environment indefinitely under the FCRP. For example, the
water management pond (WMP) and sumps were planned
to be reclaimed in approved documentation but under the
FCRP, the WMP and sumps 3 and 5 would be repurposed
in a wetland and influent storage ponds that would remain
indefinitely in the environment. This keeping of
components of the proposed wetland system on the land
indefinitely was also not assessed during the original Snap

Lake environmental assessment, nor has it been approved
as part of any approved document related to closure and
post-closure.
Recommendation It is unclear from the FCRP if the
proposed constructed wetlands system will be needed or
not. The GNWT-SPA recommends that if DeBeers intends
to proceed with the wetland system as a method of
treating water, the Board conduct a preliminary screening
of the wetlands system proposed in the FCRP.
GNWT - Lands: Tracy Covey
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

1

Waste Management Plan V. 4.,
Section 1.2. "To ensure the
adoption of Best Management
Practices, De Beers' policy is to
(a) foster research directed at
expanding scientific knowledge
ofâ€¦improved treatment
technologies". (b) "The
secondary focus of the wise use
of resources is...the proper
disposal

Comment (1) Based on these ideals, De Beers should
incorporate the NWT Guidelines for the Design, Operation,
Monitoring, Maintenance and Closure of Hydrocarbon
Contaminated Soil Treatment Facilities in the Northwest
Territories (which are currently in development and
nearing completion). (2) Please note that Figure 1-1
("Location of the Snap Lake Mine, Northwest Territories")
is outdated and should be revised. (3) Though it is stated in
1.2 (Page 1-5) that "the secondary focus is the proper
disposal of waste", this is really the primary focus of a
Waste Management Plan.
Recommendation (1) Commit to adhering to the
expectations and guidance for the siting, design,
construction, operation, maintenance and closure of soil
treatment facilities proposed by De Beers as part of final
closure. (2) Update Figure 1-1. (3) It is recommended that
the "proper disposal of waste" reference (Page 1-5) be
changed to the "primary focus" of the Plan.

June 3: De Beers will adhere to the NWT
guidance. The first priority is the wise use of
resources and materials and then the proper
disposal of waste. Figure 1-1 will be updated

2

Waste Management Plan V. 4.,
Section 1.3, "Objectives and
Scope".

Comment (1)On Page 1-6, in the bullet section entitled
"Compliance will be monitored...": (a) Regarding Bullet #2:
"Inspections": Is De Beers intending to say here that
inspections will be both internal as well as external? What
frequency will be used for internal inspections? (b) Bullet
#4: "Communication with regulatory authorities (federal,
provincial, regional and municipal)": As the Territorial
Government has regulatory authority directly through 2
departments, "territorial" should be subsittuted for
"provincial" in this bullet text. (2) On Page 1-6, in the bullet

June 3: Frequency of inspections will depend on
the type of closure activity and the number of
employees at site, and will vary depending on
type of waste and disposal strategy for each
type of waste. De Beers acknowledge that
communication regarding waste may be on
various spheres of government including extraterritorial. The reviewer correctly notes that the
order of the bullets does not reflect the relative

section entitled "The Plan gives consideration to the
importance of the issues which De Beers
following...": The order of bullets is odd, in that it does not considered.
reflect relative importance (e.g., safety and health,
prevention and reduction of adverse impacts and the
environmental integrity of soil and water would be
assumed to be ranked higher in consideration than cost
reduction): The bullets in this section should be reordered
in relative importance.
Recommendation (1)Supply information on the frequency
of internal inspections and change "provincial" to
"territorial" in the respective bullets. (2) It is
recommended that the bullets in the referenced section
be reordered as to relative importance.
3

Waste Management Plan V. 4.,
Section 1.4. "Feasibility Design
Concept".

Comment The first paragraph raises two questions. (1) It is
unclear what this "feasibility design concept" document is.
Has it been through a Board reviewed/approved process?
(2) It also appears that De Beers is proposing to utilise two
new landfills (within Cell 2 and 5 of the East Cell) in
addition to the existing (approved) landfill in Cell 1. Have
the locations of these two new landfills been subject to the
Board review/approval process?
Recommendation (1) Clarify where the feasibility design
concept document is and how reviewers may access this
document. Clarify if the document has been through the
Board review/approval process. (2) Include a map showing
where the current (approved) landfill location is and where
the proposed new landfill locations will be. Also provide a
description of when each will be in use (best prediction).

June 3: The feasibility design concept was
provided as Appendix H2 of the FCRP
application. The landfill is within designated
areas of the North Pile. Please see Figures 1.1
and 4.4 in the FCRP.

4

Waste Management Plan V. 4.,
Section1.4. Third paragraph.
"â€¦The remaining 1.7 m of the
required 2m thick cover will be
non-acid generating material".

Comment Specify what kind of material will comprise the June 3: Please see Appendix H1 from the FCRP
majority of the cover depth (1.7m.it will be non-PAG
application. Specifically Section 4.1.2 in
"material?", describe further what that material will be).
Appendix H1
Also define what "transition material" will be comprised
of.
Recommendation Specify the kind of material which will
be below the uppermost 300mm erosion protection layer.
Give size ranges and a description of this material.

5

Waste Management Plan V. 4.,
Table 2-1.

Comment TLA notes that (1a) Toxicity Characteristic
Leaching Procedure compliant incinerator ash which is
deposited into the landfill (if any) should be added to the

June 3: De Beers will consider revisions as
suggested, however, De Beers does not consider

list of anticipated waste types (Domestic Waste). (1b) Ash Off-site disposal as part of Site handlng
which fails the TCLP test should be added to the Hazardous methodology.
Waste part of the table. (2) Under Hazardous Waste, a
new item entitled "Contaminated plastics, tin cans and
glass" (similar to the type listed under Domestic Waste)
should be added, with the wording "Collect and store in
secure containers" in the Treatment or Disposal Strategy
column and with the wording "Off-site disposal" in the Site
Handling Methodology column.
Recommendation (1a) Add incinerator ash to the table:
TCLP testing-compliant waste should be added as a "type"
to the Domestic Waste section; (1b) TCLP testing-noncompliant waste should be added as a "type" to the
Hazardous Waste section. (2) Add "Contaminated Plastics,
Tin Cans and Glass" under Hazardous Waste; add "Collect
and store in secure containers" in the Treatment or
Disposal Strategy column; add "Off-site disposal" in the
Site Handling Methodology column.
6

Waste Management Plan V. 4.,
Section 2.5.

Comment Please clarify where the HWCF Area A and B are
located.
Recommendation Include a map illustrating where HWCF
Area A and B are located (or proposed, if either is currently
not approved for waste storage in the prior version of the
Waste Management Plan).

June 3: HWCF Area A and B are located within
the existing Waste Management Area, indicated
as location 2 on Figure 1-2 of the Waste
Management Plan. This area is currently
approved for waste storage; no new areas are
proposed for additional waste storage.

7

Waste Management Plan V. 4.,
Section 2.5. "All hazardous, noncombustible and contaminated
waste materials will be
temporarily stored inâ€¦Area B
(former tankfarm after
demolition).

Comment (1) (a) Which bulk fuel storage tank farm is De
June 3: a) This refers to the permitted Fuel Tank
Beers referring to? (b) Will the integrity of the berm liner Farm at Snap Lake Mine. b) See response to
be verfied through approved testing post-demolition so as GNWT-Lands ID 20
to confirm it can meet containment objectives of a
temporary Hazardous Waste staging/storage area? To
prevent the failure of tank farm liners, it is recommended
that such liners (e.g., for the 10 ML tank farm) be tested
after demolition/before any secondary use.
Recommendation Answer questions (a) and (b). Commit
to testing lined tank farm berms after demolition to ensure
they are capable of meeting secondary-containment
objectives associated with future/post-closure uses.

8

Waste Management Plan V. 4.,
Table 2-2.

Comment Add incinerator ash volumes and storage
location to the table.

June 3: As per Section 2.4 of the Waste
Management Plan, ash will be placed in the
landfill area of the North Pile; this is consistent

Recommendation Add incinerator ash volumes and
storage location to the table.

with practices during extended care and
maintenance. Table 2-2 of the Waste
Management Plan lists wastes where
approximate quantities can be estimated. See
Table 15-1 in the WLAR for Snap Lake).

9

Waste Management Plan V. 4.,
Section 3 (On-Site Disposal).

Comment In Para. #2 (Page 3-1), which begins with
June 3: Noted. The correction will be made to
"Efforts will focus on.": The sentence "Waste oil will be
the next version of the Waste Management Plan
used as an alternate fuel source." should be modified to
read: "Waste oil will be used as an alternate fuel source
where permissible to do so, to offset diesel oil
consumption..."
Recommendation The clause "where permissible to do so"
should be added to the sentence in Para. #2 which begins
"Waste oil will be used as an alternate fuel source..."

10

Waste Management Plan V. 4.,
Section 3.1. "A composite
sample of the incinerator ash is
collected and sent to a
labâ€¦and testedâ€¦with the
removed ash land-filled at the
on-site land fill area within the
North Pile as per the Guidelines
for the Management and
Operation of Landfill in the NWT
(2003)".

Comment TLA notes that GNWT recommends use of
June 3: De Beers will continue to fulfiill this
"GNWT Guideline for Hazardous Waste Management"
commitment during closure. The incinerators
(2017). This guideline establishes an NWT best
will not be in use after closure.
management practice of analytical testing of incinerator
ash for leachable metals as well as dioxins and furans to
confirm the absence of Schedule I and II contaminants
prior to disposal in solid waste facilities in the NWT. A TCLP
(Toxicity Characteristic Leaching Procedure) test should be
part of Snap Lake standard incinceration practices to
determine if incinerator ash is suitable for disposal in the
on-site landfill.
Recommendation Add a commitment to subject samples
of incineration ash as per TCLP standard testing and
provide provisions to store/ship any ash which fails the
TCLP test to an approved handling facility.

11

Waste Management Plan V. 4.,
Section 3.1 (Page 3-2): "A
composite sample of the
incinerator ash is collected and
sent to a labâ€¦and
testedâ€¦with the removed ash
land filled at the on-site land fill
area within the North Pile as per
the Guidelines for the

Comment (1) (a) Have the incinerator units been
maintained and operated in accordance with the vendor's
procedures? (b) Have the units been in compliance with
environmental standards (including air quality emission
requirements) as stipulated by the vendor? (c) Also please
quantify stack-test results of incinerators (i.e., reduction of
dioxins, furans and mercury; measures implemented to
facilitate this reduction, and what trends have been
observed). (d) How frequently have the Snap Lake
incinerators been inspected by the equipment

June 3: a) Yes, The incinerator was maintained
as per supplier recommendation during 2013,
2014 and 2015, including quarterly and 6monthly services. From 2016 onward, due to
reduced operationg hours of the units, a
modified maintenance schedule is followed. b)
and c) In 2014 Stack Emission tests were
conducted on both operationg units. The results
and corrective action from noted exceedance
were shared with the ENR, ECCC and SLEMA at

Management and Operation of
Landfill in the No

manufacturer's representative, and have post-closure
inspection, maintenance, and operational practices been
derived/recommended?
Recommendation Answer questions (a), (b), (c ) and (d).

the time. d) The units have been operating as
per the vendor's specifications, which were set
to meet environmental standards. Incinerators
will be decomissioned and dismantled and not in
use after closure. During ECM Incinerators are
used during periods of occupancy once per week
or once every two weeks, depending on camp
load which fluctuate between 8 and 23
employees per rotation.

12

Waste Management Plan V. 4,
Section 3.3. "The bulk sample
pit was approved to be used as
a disposal area for shotcrete
and concreteâ€¦the material
placed in the bulk sample pit is
to be inert and requires a nonPAG cover after disposal".

Comment (1) (a) Does De Beers have data that
demonstrate that these materials are inert and (b) does De
Beers intend that this proposal be considered the optimal
final storage solution for these materials?
Recommendation Answer questions (1a) and (1b).

June 3: a) As approved by the GNWT Lands
Inspector at the time, this information was
provided and was the basis of approval for its
disposal. The waste deposited (shotcrete and
concrete) was exposed to water and had
solidified. B) De Beers, as per the approval of the
Inspector, note that this is a optimal final
storage solution for these materials.

13

Waste Management Plan V. 4,
Table 3-1. "Soil meeting
appropriate criteria will be used
on site as authorized".

Comment What "appropriate criteria" will De Beers be
using?
Recommendation Specify what "appropriate criteria" De
Beers will be using on site.

June 3: Please see Table 3.4 in the FCRP and
response to MVLWB ID 71

14

Waste Management Plan V. 4.,
Section 3.5.3.

Comment (1) In Section 3.5.3.3: Specific operational
practices and activities which will comprise the
remediation of contaminated soils should be detailed. E.g.,
details should be provided bertween steps c. and d.,
specifying: how deep soil treatment cells will be, how
moisture content will be kept optimal to maximise
reclamation processes, how much nutrient will be added
and how this will be done, how frequent soils will be
turned/aerated, etc.
Recommendation Add a section to section 3.5.3.3 which
details the information noted in (1).

June 3: Once an ESA has been done, and
volumes and concentrations of contaminated
material has been confirmed, a detailed plan can
be developed. This will be included in a future
iteration of the Waste Management Plan. De
Beers intends to use best practice through a
third party.

15

Waste Management Plan V. 4.,
Section 7 (Page 7-1).

Comment Para. #3 ("general practices when handling
wastes"), Bullet #5 (use of plastic tarps to cover waste
piles): Amend this bullet to read: ""use of suitably rated
tarps (as per vendor and engineer recommendations) to
cover waste piles".
Recommendation Revise Bullet #5 as indicated.

June 3: Noted. The update will be made in the
next version of the Waste Management Plan

16

Waste Management Plan V. 4., Comment TLA would like to remind De Beers that Snap
Section 9.5. Petroleum, Oils and Lake's lease-related Waste Disposal Inventory reporting
Lubricants - Records Keeping.
requirement must be added to this part of this Plan.
Recommendation Add the Waste Disposal Inventory
reporting requirement to the Plan.

June 3: De Beers will work with GNWT Lands for
its incorporation. This historically hasn't been
included in the MVLWB's Waste Management
Plan but reported under the lease requirements.

17

Spill Contingency Plan V. 4.,
section 4.1. "One 10 million litre
tank was constructed and
commissioned during 2014."

Comment TLA would like to point out that De Beers should June 3: Noted
be able to demonstrate that tank farms meet the
containment objectives set for them.
Recommendation Tank farms must meet the containment
objectives set for them.

18

Water Management Plan V. 4.
Section 1.2. "The goal of water
management at Snap Lake Mine
is to ensure that water is
managed in such a wayâ€¦as to
minimize the impacts from the
Mine on the surrounding
environment."

Comment TLA would like to remind De Beers that leases
impose terms and conditions which apply to the
impairment of water quality.
Recommendation Leases, in addition to Board
instruments, impose terms and conditions which apply to
the impairment of water quality.

19

Final Closure Plan

Comment TLA would like to remind De Beers that
June 3: Acknowledged
Restoration clauses of the Snap Lake surface leases impose
terms and conditions which mirror, and in some cases
exceed, those imposed by other regulatory instruments
(i.e., the Land-Use Permit).
Recommendation De Beers should be mindful of
Restoration obligations of Snap Lake leases.

20

Final Closure Plan, 4.6.3.2. Fuel
Storage Areas.

Comment Containment berms could be damaged during
the removal of fuel storage tanks. These berms should be
re-tested and certified to meet containment objectives
after the completion of storage tank demolition activities
(to confirm that activities related to demolition have not
damaged the integrity/ effectiveness of the berm liners).
Recommendation Containment berms could be damaged
during the removal of fuel storage tanks. These berms
should be re-tested and certified to meet containment
objectives after the completion of storage tank demolition
activities (to confirm that activities related to demolition
have not damaged the integrity/ effectiveness of the berm
liners).

June 3: Noted

June 3: After removal of the tanks, the berms
and berm liners would no longer be required as
the potential source of pollution would have
been removed and ESA would confirm any
further remediation to be done in fuel tank farm
area.

21

Final Closure Plan, 4.6.3.5. Pits
and Quarries.

Comment No mention is made of the "Esker Quarry" (see June 3: The Esker quarry is considered closed
Figure 4.1 of this FCRP).
Recommendation Discuss final closure plans for reclaiming
the "Esker Quarry" depicted in Figure 4-1.

22

Final Closure Plan, 10.2 (Staged
Reduction of Financial Security)
quotes the MVLWB's 2013
"Guidelines for the Closure and
Reclamation of Advanced
Mineral Exploration and Mine
Sites in the Northwest
Territories", Section 1.3
(Financial Security
Requirements). This section,
Para. #2 states: "When ong

Comment (1) TLA believes that critical wording is missing June 3: No response required
from Section 1.3, Para. #2 of the 2013 document, and that
the true intent of the Board statement is: "when ongoing
reclamation work demonstrates a reduction in the
outstanding environmental liability". Thus, the objective of
security reduction is to return financial security only when
it has been demonstrated that outstanding environmental
liability has been reduced, not simply when it has been
"reduced" in the opinion of the proponent. (2) For
consistency of message, TLA believes that the Board also
must revise relevant language in its 2017 "Guidelines for
Closure and Reclamation Cost Estimates for Mines". Thus,
wording in 2.4.3 (Demonstrate Completion of Any
Progressive Reclamation), Sentence #1 of Para. #1 of the
2017 Guidelines should be revised as follows (italics
indicate recommended addition): "The Boards will
consider requests to reduce security for progressive
reclamation work after it has been completed and it has
been demonstrated that outstanding environmental
liability has been reduced."
Recommendation (1) The Board is requested to edit the
2013 Guideline to correct the omission of the word
"demonstrated" in respect of reduction of financial
liability. (2) Further, the Board is requested to edit the
complementary 2017 Guideline also to include wording
about "demonstration" of reduction of liability by the
proponent.

23

Final Closure Plan, 10.2 (Staged
Reduction of Financial Security),
Page 10-2, quoting Section 1.3
of the MVLWBâ€™s 2013
Guidelines:

Comment (1) Because it is quoting Section 1.3 of the
MVLWB's 2013 "Guidelines for the Closure and
Reclamation of Advanced Mineral Exploration and Mine
Sites in the Northwest Territories", De Beers should be
required to add a sentence in a prominent location in the
Snap Lake "Final Closure and Reclamation Plan" whereby it
acknowledges the intent of Section 1.3 and then provides
locations in the document where it demonstrates that its
actions as outlined in the Plan reduce the Snap Lake

June 3: The FRCP in its entirety is designed to
implement activities to reduce the
environmental liability of Snap Lake Mine.
Please see overall goal of plan in Section 1.3.1

outstanding environmental liability.
Recommendation (1) De Beers should add a sentence in a
prominent location in the Plan whereby it acknowledges
the intent of Section 1.3 and then provides locations in the
document where it demonstrates that its actions as
outlined in the Plan reduce the Snap Lake outstanding
environmental liability.
24

Final Closure Plan, 5.3.2., "Both
constructed wetlands will be
designed to treat nitrate to 25
mg/L at the point of final
disharge".

Comment TLA notes that the CCME Guidelines for
Protection of Aquatic Life establish a science-based
benchmark for a nationally consistent level of protection
for aquatic life in Canada of 13 mg/L for Nitrate. Given that
the noted discharge would be post wetland treatment and
&quot;at the point of final discharge&quot;, TLA
recommends that 13 mg/L be the designed treatment
objective for Nitrates.
Recommendation Constructed wetlands should be
designed to meet or exceed concentrations for all
parameters established by the CCME Guidelines for
Protection of Aquatic Life.

June 3: The constructed wetland has been
proposed as a means to passively treat nitrogen
concentrations in North Pile runoff and seepage
water and it is not being proposed as fish
habitat; therefore the generic CCME guideline
(13 mg/L of nitrate ion, or 2.9 mg-N/L) does not
need to apply. In addition, the risk problem
formulation did not identify a risk to receptors
with the predicted quality of water in the
influent ponds or the wetlands. Through the
AEMP, water quality benchmarks were
developed that would apply to concentrations
within Snap Lake (AEMP Design Plan for
Closure). The benchmarks include water quality
guidelines (WQGs)(e.g., CCME 1999, BC ENV
2018), a site-specific Environmental Assessment
Report (EAR) benchmark (De Beers 2002), and
site-specific water quality objectives. AEMP
benchmarks were selected to be protective of
aquatic life. The selected AEMP benchmark for
nitrate was the lower of the hardnessdependent SSWQO (Rescan 2012) and the
maximum acceptable concentration for drinking
water (Health Canada 2017). If the SSWQO was
calculated to be lower than the CCME WQG for
nitrate, then the CCME WQG would apply. The
EQC have been set such that AEMP benchmarks
will not be exceeded at the edge of the mixing
zone(s) in Snap Lake. If nitrate in the final
effluent has a maximum concentration of 25
mg-N/L or less, the in-lake AEMP benchmark for
nitrate (and thus protection of aquatic life) can
be achieved. The wetland as proposed

(Appendix L of the application) was designed to
achieve 25 mg-N/L at the outlet of the wetland.
References BC ENV (British Columbia Ministry of
Environment and Climate Change Strategy).
2018. British Columbia Approved Water Quality
Guidelines: Aquatic Life, Wildlife & Agriculture
Summary Report. Water Protection and
Sustainability Branch. Ministry of Environment &
Climate Change Strategy. British Columbia.
March 2018. CCME (Canadian Council of
Ministers of the Environment). 1999. Canadian
Environmental Quality Guidelines, 1999.
Canadian Environmental Quality Guidelines
Summary Table, with updates to 2018.
Winnipeg, MB, Canada De Beers (De Beers
Canada Inc.). 2002a. Snap Lake Diamond Project:
Environmental Assessment Report. Submitted to
the Mackenzie Valley Environmental Impact
Review Board. Yellowknife, NT, Canada. Health
Canada. 2017. Guidelines for Canadian Drinking
Water Quality - Summary Table. Prepared by the
Federal-Provincial-Territorial Committee on
Drinking Water. Ottawa, ON, Canada. Rescan
(Rescan Environmental Services Ltd.). 2012.
EKATI Diamond Mine: Site-Specific Water
Quality Objective for Nitrate, 2012. Prepared for
BHP Billiton Canada Inc. Yellowknife, NWT,
Canada.
MVLWB: Angela Love
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

1

Final Closure and Reclamation
Plan Appendix I Risk Problem
Formulation - Fate and
Transport

Comment Board staff note that the Final Closure and
Reclamation Plan mentions that at the post-closure,
additional Mine site inputs into Snap Lake include 'deep
groundwater seepage from the North Pile, and runoff from
developed/undeveloped areas'. The Conceptual Site
Model also includes 'Groundwater seepage from North
Pile Reports to Snap Lake'. (Section 2.4 of Appendix I). The
dotted black arrow is not laballed in the legend box below,
please clarify if groundwater is a transport pathway.

June 3: The Conceptual Site Model (CSM) of the
Problem Formulation (FCRP, Appendix I) will be
updated in the next version of the FCRP to
clarify that deep groundwater seepage from the
North Pile to Snap Lake was included as an
'incomplete exposure pathway'. This
groundwater is not considered a complete
exposure pathway because biological receptors
of concern (including aquatic life, wildlife, and

Recommendation Update the problem formulation and
conceptual site model to indicate the fate and transport
pathways.

humans) are not expected to come into direct
contact with deep groundwater seepage.

2

Final Closure and Reclamation
Plan Appendix I Risk Problem
Formulation - Groundwater

Comment Board staff note that groundwater has not been June 3: Please see response to MVLWB ID 47
included in Section 2.5 Identification of Contaminants of
and MVLWB ID 70
Potential Concern (COPC). Although surface water
(including seepage and runoff) is one of the environmental
media screened, it is not clear if groundwater seepage has
been considered.
Recommendation Clarify if deep groundwater has been
included to identify contaminants of potential concern. If
not, please provide rationale. If groundwater has been
addressed, please explain where and how has
groundwater seepage going to Snap Lake been
incorporated in the problem formulation.

3

AEMP Design Plan - Section 1.5
Engagement

Comment MVLWB Guidelines for AEMP requires
demonstration of how De Beers have or will integrate the
information gained through engagement into AEMP
planning, development, implementation, and reporting. De
Beers has provided a summary of Engagement activities,
but has not demonstrated how the engagement has been
incorporated in the AEMP Design Plan.
Recommendation Clarify if De Beers has incorporated
information gained through engagement into the AEMP
Design Plan. If not, please provide rationale. If engagement
results have been incorporated, please demonstrate how.

June 3: Section 1.5 of the AEMP outlines the De
Beers approach to community engagement. A
record of all Engagement activies related to
Closure was provided in Appendix C of the FCRP
submission. No specific AEMP items were raised
and thus no additional information has been
incorporated into the AEMP design

4

AEMP Design Plan - Section 1.6
Regulatory Instruments for the
AEMP

Comment Board staff note that De Beers has not included
any Fisheries and Oceans Canada Authorizations in this
section.
Recommendation Please clarify if any DFO Fisheries
Authorizations are associated with aquatic monitoring for
this project.

June 3: De Beers received the required Fisheries
Act Authorizations (FA#SC00196; FA#SC99123)
for mine works. To De Beers' understanding, no
new Authorization is required for closure
activities. The wetland is proposed to be
situated in a location that was already approved
for mine activity/waste deposit and fish habitat
compensation for one stream in this area (i.e.,
loss of flow to (Stream 29, the outlet of Inland
Lake 6) is complete.

5

AEMP Design Plan - Section 3.3
Traditional Land Use

Comment This section should include a description of the June 3: De Beers has gathered substantial
past, current, and future traditional uses of the area. Board information on the future use of the area. This is
staff note De Beers has included a section on traditional
documented within the FCRP Appendix C.3

land use. However, future traditional uses of the area has
not been identified. This information should have been
collected through engagement.
Recommendation Please clarify if De Beers has gathered
information on the future traditional uses of the area. If
not, please provide rationale. If future uses is known,
please provide a description.

Traditional Knowldege Summary Table. (NSMA
1; NSMA 2; NSMA 4; Tlicho 17; Tlicho 18; Tlico
19 )

6

AEMP Design Plan - Section 4.5
Hypotheses

Comment Board staff note this section states that 'These
pathways can be summarized into two overall hypotheses
on the potential impact to Snap Lake from Mine
operation'. These hypotheses appear to be the same as
the 2015 AEMP Design Plan. It is not clear if the
hypotheses are predicted effects from Mine operations or
have they been updated to summarize the predicted
effects during closure and post closure.
Recommendation Please clarify if the hypotheses have
been updated for closure/post closure.

June 3: The impact hypothesis will remain the
same from operations to closure/post-closure.
The predicted effects still pertain to nutrient
enrichment and toxicological impairment

7

AEMP Design Plan - Table 5.1-1
Summary of the AEMP Design
Plan for Closure and Postclosure, Section 6.8 Fish Tasting,
and Table 8.4-1 Proposed
Updated Action Levels â€“
Drinking Water and Fish Safe to
Eat

Comment De Beers has indicated Fish Tasting will occur as
necessary, but Section 6.8.3.1 does not provide the sample
frequency. How freqent will fish tasting occur compared to
the fish health and fish tissue chemistry program? Has De
Beers sought input from communities regarding the
frequency of fish tasting during engagement? This is
important as the action level for Fish Safe to Eat is
depending on taste and texture of the fish (Table 8.4-1).
The Action Level needs to be consistent with the AEMP
data collection.
Recommendation Please elaborate on fish tasting
frequency and how engagement results were incorporated
into the frequency, and how the action level exceedance
will be consistent with the data collection and analytical
methods.

June 3: As per Section 6.8.3.1 of the AEMP
Design plan for closure, a single fish tasting
program will be conducted to close out the
program

8

AEMP Design Plan - Section 5.3
Sampling Schedule

Comment De Beers has indicated that 'During the Postclosure period, water quality and toxicity sampling will
occur annually for the first three years or until water
quality and toxicity have stabilized in Snap Lake and
parameter concentrations are decreasing.' De Beers has
also stated that the constructed wetland design would
take 5 - 15 years to mature. What is the rationale for

June 3: Please see response to GNWT-ENR ID
165 for rationale on sampling frequency changes

selecting the 3-year timeline if the wetland may not be
fully functional for at least 5 years?
Recommendation Provide rationale for sampling schedule.
9

AEMP Design Plan - Section 5.3
Sampling Schedule and Section
6.1.3.2

Comment On the same note, De Beers has indicated
sampling will occur until water quality and toxicity have
stablized in Snap Lake and parameter concentrations are
decreasing. Board staff note that Post-closure monitoring
should be based on meeting closure criteria, and the Board
approving the Performance Assessment Report. Board
staff note the AEMP does not seem to be linked to the
Closure and Reclamation Plan. The same comment applies
to Section 6.1.3.2 of the AEMP Design Plan.
Recommendation Please clarify the sampling schedule
based on the Closure and Reclamation Plan, and link the
specific sampling schedule to meeting specific closure
criteria.

10

AEMP Design Plan - Table 6.1-2 Comment De Beers has proposed to remove the AEMP
Current and Proposed AEMP
Benchmark for Total Dissolved Solids. However, De Beers'
Benchmarks for Snap Lake
hypotheses in Section 4.5 indicate that the predicted
effects are toxicity and eutrophication from substances
such as TDS. The Rationale for change is 'No AEMP
benchmark for TDS is recommended. The SSWQO for TDS
of 1000 mg/L, which resulted in approximate SSWQOs for
chloride and sulphate of 450 and 90 mg/L, respectively,
was based on the predicted ionic composition in Snap Lake
during Operations. Ionic composition in Snap Lake is
predicted to change in Closure and Post-closure to be
higher in sulphate and nitrate. AEMP benchmarks are
developed for individual ions.' The propose AEMP
benchmark seems inconsistent with the hypotheses in
Section 4.5.
Recommendation Please clarify the discrepency between
the proposed benchmark for TDS and the hypotheses.

June 3: The focus of the TDS-related AEMP
benchmarks (both current and proposed) is
prevention of toxicity effects related to TDS or
its constituent ions (e.g., chloride, sulphate and
nitrate) and for evaluation of the toxicological
impairment hypothesis. The current total
dissolved solids (TDS) AEMP benchmark was
based on a SSWQO that was applicable to the
ion composition in Snap Lake during Operations
and was developed to be protective from
toxicity effects to aquatic life in Snap Lake. The
proposed AEMP benchmarks for the dominant
constituent ions of TDS that have the potential
to cause toxicity effects are also intended to be
protective of toxicity effects to aquatic life.

11

AEMP Design Plan - Section 6.2
Sediment Quality

June 3: Since the Mine water discharge to Snap
Lake is no longer active, Mine-related inputs
that could influence sediment quality have been
reduced, and will continue to be reduced during
and after closure. Based on visual evaluation of
time series plots presented in the 2018 Aquatic

Comment De Beers has included Section 6.2 Sediment
Quality and Key Question 1 as 'Are concentrations of
sediment quality parameters above Sediment Quality
Guidelines?' Board staff note that De Beers has not
proposed closure objectives and criteria for sediment

June 3: Please see response to GNWT-ENR ID
165 for rationale on sampling frequency changes
This monitoring schedule links directly to closure
criteria SW3-2 and SW3-2

quality in the Closure and Reclamation Plan.
Recommendation Please provide rationale.

12

AEMP Design Plan - Section 9.0
AEMP Reporting

13

AEMP Design Plan - Constructed Comment 1) There is some abiguity whether or not
Wetlands
constructed wetlands will proceed. The AEMP refers to
constructed wetlands associated with the North Pile as
being built and provides an overview of their purpose and
function. However, in the FCRP and the water quality and
quantity reports, there is some ambiguity on the status of
constructed wetlands being a selected closure activity. As

Effects Re-evaluation Report (Golder 2019), the
increasing trends shown by some parameters
during mine operation have reversed at the
diffuser station and main basin after 2015 or
2016. Potentially Mine-affected sediment
quality parameters in Snap Lake (calcium,
sodium, strontium) have not triggered the Low
Action Level, and are not at levels of concern to
aquatic life. Therefore, closure criteria focus on
water quality, which is a more sensitive indicator
of potential biological effects. Criteria to achieve
closure objective SW3 include meeting effluent
quality criteria to achieve in-lake site specific
water quality objectives, and meeting of
Measure 1a through 1c of EA 1314-02. If these
criteria are met, there will be negligible
remaining stressors that could result in an effect
on sediment quality. Therefore, separate criteria
for sediment quality are not proposed.
Reference: Golder Associates Ltd. 2019. 2018
Aquatic Effects Re-evaluation Report. Prepared
for De Beers Canada Inc. Submitted to
Mackenzie Valley Land and Water Board, NT,
Canada. March 2019.

Comment De Beers has included the AEMP annual report June 3: Please see response to GNWT-ENR ID 12
in this section. However, De Beers should also described
the purpose, timing and format/content for the AEMP Reevaluation Report (as it is currently a requirement of the
MV2011L2-0004 Licence and is only being proposed to be
eliminated at this time), notification of Action Level
exceedances, and AEMP Response Plan.
Recommendation Please clarify or reference other
sections.
June 3: There is uncertainty if wetlands will be
required; please see response to ECCC-5,
question 2. See response to MVLWB ID 14
regarding integration of modelling and the
AEMP.

such, constructed wetlands were not incorporated into the
water models and their predicted impact on water quality
remains unknown.
Recommendation Please provide further information on
the constructed wetlands as it relates to the FCRP and the
water modelling reports.
14

None

Comment 2) None
Recommendation Also, additional information is request
as to how the presence and function of constructed
wetlands have been factored into the AEMP design in the
absence of water quality modelling results or confirmation
of discharge criteria.

June 3: Water quality predictions were
developed and factored into the AEMP design
plan. Predicted loadings of effluent from the
wetlands (via the influent storage ponds) were
developed (Site Water Quality report, Section
4.2.4 and Attachment E). Water quality of Snap
Lake was predicted using these effluent loadings
(Snap Lake Hydrodynamic Model report, Section
5, Attachment B). The AEMP design plan for the
post-closure phase considered discharge of
effluent through the wetlands and into Snap
Lake (AEMP Design Plan, Sections 4.3, 5.1., 5.2,
and 5.3).

15

AEMP Design Plan - Page 5
(22/207 on pdf), para 1, last
sentence

Comment The last sentence in this paragraph seems
incomplete.
Recommendation Please correct wording of the last
sentence on Page 5, paragraph 1.

June 3: The last sentence on Page 5, paragraph 1
(pdf page 22) should have been formatted as
sub-header "Section 1.4 Objectives of the
AEMP". This will be corrected in the next version
of the AEMP design plan

16

AEMP Design Plan - Page 25
(42/207 on pdf), Section 4.3
Physical Stressors, para 3, first
sentence

Comment Text states: "During Post-closure, runoff from
the North Pile will be directed collected in two constructed
wetlands, prior to passive overflow into Snap Lake and the
Northwest Arm." Should there by an "and" between
"directed" and "collected". Should the main basin of Snap
Lake be specified?
Recommendation Please verify wording of this statement
and adjust as required.

June 3: This sentence should read: During Postclosure, runoff from the North Pile will be
directed to the east and west constructed
wetlands, prior to passive overflow into Snap
Lake and the Northwest Arm, respectively.

17

AEMP Design Plan - Page 29
(46/207 on pdf), Section 5
AEMP Design - Plankton

Comment Re: Plankton component - text states the design
is "to evaluate effects of the closure of Snap Lake Mine on
phytoplankton and zooplankton community structure due
to changes in water quality". Community structure (i.e.,
actual taxa composition) is one aspect that can reflect
mine-related effects, but changes in abundance and
biomass are also valuable endpoints for monitoring

June 3: The plankton component will look at
community composition, abundance and
biomass. The statement was intended to
encompass all of the endpoints with the use of
the term "community structure", but if this is
ambiguous, it can be changed to: "to evaluate
effects of the closure of Snap Lake Mine on the

project-related effects.
Recommendation Please confirm if the plankton
component will focus solely on community structure or if
other end points (e.g., biomass) will be assessed. Should
this statement be altered to refer more generally to the
phytoplankton and zooplankton communities (similar
wording as presented for the benthic invertebrate
community)?
18

AEMP Design Plan - Design
Comment The Closure period is anticipated to be
Approach - Sampling Frequency approximately eight years. During this time, it is proposed
that the sediment and biological components be sampled
"at least once" during the Closure period, but these
components will be discontinued if no effects are observed
and no low action levels in other components are triggered
during that sampling event. Mine-related effects were
observed during Operations and Extended Care and
Maintenance. Low Action Levels were triggered as recently
as 2018 for plankton, benthos and fish tissue chemistry.
While the treated effluent quality has been dramatically
improved with the RO treatment and the volume and
discharge period will be substantialy reduced during
Closure, whole-lake changes have occurred during the life
of project, and there are project changes during closure
that may result in lake effects. Based on the current
proposed timing of Closure activities (e.g., covering of the
North Pile, potential installation of constructed wetlands,
and decommissioning of the WMP) maintaining the
existing three year cycle of monitoring associated with the
sediment and biological components enable monitoring
for effects associated with these activities. In addition, the
constructed wetland maturation timeline is estimated to
range from 5 to 15 years and monitoring more than once
during that period to track potential trends would be
beneficial.
Recommendation Please provide further explanation
supporting a reduction of sampling frequency, how trend
analysis will be completed if a single sampling is
conducted, and how monitoring of potential projectrelated effects is encompassed by a single sampling event
if the timeframe for some aspects may be up to 15 years.

phytoplankton and zooplankton community due
to changes in water quality". This update will be
made in the next version of the AEMP

June 3: Please see response to GNWT-ENR ID
165 for rationale of sampling frequency
reduction Data collected will be compared to
benchmarks to confirm that closure criteria have
been met. A qualitative trend analysis that
incorporates data from operations, extended
care and maintenance, closure and post-closure
can be completed.

How does this align with determining closure criteria have
been met?
19

AEMP Design Plan - AEMP Reevaluation

Comment De Beers has proposed the B16 of an AEMP Re- June 3: Please see response to GNWT-ENR ID 12
evaluation as a Water Licence condition. Although
recommendations for changes to the AEMP maybe be
proposed at any time by the Licensee, what is the
mechanism for the broader scale assessment in relation to
trends through the Closure and Post-closure periods. Will a
complete assessment of temporal and spatial trends be
completed as part of the annual AEMP reports?
Recommendation Please provide further rationale re: the
exclusion of an AEMP re-evaluation.
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AEMP Design Plan - Page 49
(66/207 on pdf), Table 6.1-2,
Sulphate - Rationale for AEMP
Benchmark Change

Comment The rationale states that the hardness is up to
150 mg/L CaCO3; however, the BC MOE Technical
Appendix lists a hardness of up to 250 mg/L CaCO3.
Footnote a of the table lists hardness in Snap Lake
between 17 and 233 mg/L CaCO3.
Recommendation Should the hardness value listed in
Table 6.1.2 be adjusted from 150 mg/L CaCO3 to 250 mg/L
CaCO3?

June 3: The sulphate benchmark as presented in
the AEMP design plan (Table 6.1-2) covers a
range of hardness from less than 30 mg/L CaCO3
(sulphate benchmark of 128 mg/L) to 250 mg/L
CaCO3 (sulphate benchmark of 429 mg/L).
Please also see response to MVLWB ID 63
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AEMP Design Plan - Water
Quality - Sampling Frequency

Comment Under-ice water quality sampling is proposed to
be reduced to once every three years.
Recommendation Please provide further rationale
supporting the reduction in under-ice sampling. How are
difference in effluent quality from the RO plant vs a
constructed wetland considered?

June 3: Please see response to GNWT-ENR ID
165 Predicted loadings of effluent from the RO
plant and from the wetlands (via the influent
storage ponds) were compared (Site Water
Quality report, Section 4.2.4 and Attachment E).
These loadings were applied to predict water
quality of Snap Lake through closure and postclosure (Snap Lake Hydrodynamic Model report,
Section 5, Attachment B).
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FCRP: Passive Water Treatment Comment In the FCRP De Beer's indicates that "If water
June 3: See response to ECCC ID 4 and 5 See
Systems clarification
quality does not meet discharge requirements as identified response to GNWT ID 28
in the Mine's water licence, then the water will be directed
from the ISPs to passive water treatment systems in the
form of constructed wetlands. The wetlands are only
required should water quality continue to require
treatment prior to discharge into the environmnet" (Page
1-7). However, later in the document De Beer's more
confidently indicates that the construction of the wetlands
will be a reclamation activity (e.g. key activities listed for

the Closure timeline on Page 8-2 include the construction
of the wetlands, and there is an inclusion of Passive Water
Treatment System Commissioning in the Integrated
Schedule of Closure Activities in Figure 8.1 Page 8-4). In
the Appendix L.2 North Pile Passive Treatment Systems
Detailed Design completed by Golder it is indicated that a
field/pilot demonstration PTS will take place prior to
construction (e.g. Page 27, Page 17), however this does
not seem to be included in the FCRP or Water
Management Plan.
Recommendation It is requested that De Beer's provide
more details with regards to the likelihood of using passive
water treatment systems, including further details for the
possibility of a field/pilot demonstration PTS (e.g. timing,
design, location).
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FCRP Appendix L.1 Influent
Storage Pond: removal of
ammonia

Comment In Appendix L.1: North Pile Constructed Wetland
Alternatives Evaluation it states that "Removal of ammonia
in the influent storage pond will be evaluated further
through monitoring of the ammonia levels in existing
ponds on site during the spring and summer months in
2018" (Page 5).
Recommendation It is requested that De Beer's discuss if
this evaluation has taken place and if it will be used to
further clarify the need for the passive water treatment
systems or the required capacity of the passive water
treatment systems to treat nitrate, and implication that
this evaluation will have on future design plans.

June 3: The data from 2018 did not provide any
conclusive information as to whether the
ammonia that is present in water that reports to
the influent storage ponds would be removed
through natural oxidation or not. As such, the
existing design was sized to assume full
nitrification of ammonia will occur in the
wetlands, and the extra nitrate created from
that nitrification process was included in the
total nitrate requiring denitrification. In Section
3.2.4 of the Passive Treatment Systems Design
Report (Appendix L2 of the application) there is
a discussion on nitrification in the wetlands. In
addition, calculations incorporating nitrification
in the sizing of the wetlands are also provided
(Appendix A1 of the Passive Treatment Systems
Design Report [Appendix L2 of the application]).
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FCRP Appendix L.1: Passive
Water Treatment Systems and
term

Comment In De Beer's Application it is indicated that a
term length of 15 years is requested to allow for 8 years of
planned activities associated with closure, 5 years of postclosure monitoring and 2 years for the return of securities
and contingency to accomodate potential changes in
project schedule. However, in Appendix L.1: North Pile
Passive Treatment Systems Detailed Design completed by
Golder it is estimated that it will take between 5 to 15

June 3: There is uncertainty if wetlands will be
required; please see response to ECCC-5,
question 2. If the water treatment plant is
required for longer than the eight years of
planned closure, it will be retained. If wetlands
are required, they will be monitored to confirm
maturation and nitrogen removal as per the
design basis. If necessary, additional regulatory

years for vegetation maturation to occur and wetlands to
achieve expected performance objectives (Page 16). It is
noted that De Beer's has indicated there will be no active
water treatment options during Post-Closure (from years
9-15), as the water management plant will have been
removed from site (Water Management Plan Page 3-2).
Recommendation Please provide further clarification on
how De Beer's will adapt if the constructed wetlands do
take 15 years to mature and function as designed (e.g.
with respect to Project scheduling, regulatory
authorization, EQC compliance following removal of the
water management plant, closure criteria, monitoring).

applications will be filed to extend the length of
the water licence term. These decisions will be
made as closure activities proceed and are
completed and on the basis of achieving the
closure objectives.
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Water Management Plan:
Comment In the Water Management Plan De Beer's
Passive Water Treatment
indicates that: "Should monitoring indicate that EQC are
Systems mitigation Post-Closure not achieved at the discharge point [during Post-Closure],
De Beer's will implement one or more of the following
defined actions: notify the inspector, conduct additional
monitoring, investigate the cause of the non-conformance,
identification of appropriate mitigation measures,
implementation of mitigiations as required."
Recommendation It is requested that De Beer's provide an
example of what an appropriate migitation measure would
be at this stage of the Project (i.e. during Post-Closure)
when the water management plant will not be on-site to
treat water in case of non-compliance with the EQC values.

June 3: If Snap Lake has entered the postclosure phase, the water treatment plant has
been removed, and water may be noncompliant, potential mitigations will be to bring
mobile equipment to site (e.g., pump water
underground, mobile treatment plant), or to
enhance the wetland (e.g., options outlined in
Appendix L). However, before equipment is
removed from site, De Beers will evaluate water
quality of the source waters and have
confidence that the wetland is functioning as
designed.
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FCRP: Passive Water Treatment Comment An emergency spillway for the ISPs to provide
Systems emergency spillway
contingency discharge (directly to Snap Lake) in the event
that the passive wetland influent system becomes plugged
is proposed (e.g. FCRP Page 5-32).
Recommendation It is requested that De Beer's provide
further information regarding implications for EQC
compliance, and associated additional monitoring
requirements/adaptive management (e.g. through AEMP),
if the emergency spillway for the ISPs are needed to
provide contingency discharge.

June 3: In order to achieve EQC compliance, the
current RO treatment system (or a suitable
alternative) and underground injection will
remain in place to provide contingency
treatment if required until the wetlands are
mature enough to achieve the nitrate discharge
objective. The emergency spillways are intended
and designed for extreme water volumes
(Appendix L2 - Passive Treatment Systems
Detailed Design, Section 3.3). If the inflow to the
influent storage ponds exceeds the design
storage capacity of the respective ISP, an
emergency spillway will divert water to Snap
Lake. This contingency is included to avoid
infrastructure damage. During maturation of the

wetlands and the early years of post-closure, the
site will be regularly monitored. An adaptive
management step is to routinely observe the
water level in the influent storage ponds
(manually or through remote monitoring) and to
drain the ponds if the water level is above a
certain level in the late summer/fall (this level to
be determined after detailed engineering works
are completed). Before draining of the ponds,
water would be sampled and treated if required.
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FCRP Appendix L.2: Passive
Water Treatment Systems
sourcing organic soil

Comment In Appendix F: Financial Security for security
cost it states that, for FWS constructed wetland
plant/planting "organic soil assumed to be available
onsite". However, in Appendix L.2: North Pile Passive
Treatment System Detailed Design it states that "organic
soil assumed to primarily be imported from off-site" (Table
4-1: Construction Bill of Quantities Page 26). This
difference is explained on Page 27 of Appendix L.2, as it is
states that "Plants and organic soil for the wetland will be
chosen based on local availability (if possible, native
presence, and heartiness). It is assumed organic soil and
and plants used for the wetlands will be a combination of
locally available and imported".
Recommendation Please discuss if any reclamation
techniques will be applied to areas that are excavated to
source organic soil for the passive water treatment system.

June 3: Organic soil and plants will likely be a
combination of local sourcing and imported. If
possible, the organic soil will be sourced locally,
but imported materials will be used if necessary.
Priority will be made to use organic soils present
within the footprint of the influent storage
ponds and wetlands. In these locations, no
reclamation techniques will be applied. As there
is projected to be an insufficient amount of
organic soil, but an excess of mineral soil, an
evaluation will be conducted related to adding a
high-carbon amendment to the mineral soils to
supplement the natural organic soil. Should
additional organic soil be sourced from outside
of the footprint of the influent storage ponds
and wetlands, reclamation techniques would be
applied.
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FCRP Appendix L.2: Passive
Water Treatment Systems
wetland planting

Comment In Appendix L.2 North Pile Passive Treatment
Systems Detail Design several species of plants are listed
under 3.2.5 Free Water Surface Constructed Wetland
Planting as potentials for planting/transplanting/seeding
along the margins and slopes of the wetland channel and
in areas above the high-water mark (dwarf birch, bog
bilberry, crowberry, tufted hairgrass, bluejoint, polar grass,
Carex sp. and bryophyte patches). It is noted that
Appendix D of the North Pile Passive Treatment System
Detail Design highlights the importance of selecting
appropriate plant species to address the challenge of using
CWs in extreme cold environments for nitrate removal
(page 8). Was further information/research about the

June 3: Target vegetation species were selected
based habitat and moisture preference for
native species known to occur within the local
and regional study area. Sedge species (Carex
spp.), willows (Salix spp.) and mosses
(byrophytes) were chosen due to higher
tolerance of wet conditions and habitat. These
species would be representative of natural
wetlands surrounding the project. Once
established/planted, wetlands will be monitored
for the potential ingress of unintentional species
(Typha spp. etc.), and managed as appropriate.
The success of the wetland will be evaluated by:

plant species incorporated to determine the
appropriateness of using the plant species listed, to ensure
that the plants will be successful in this habitat (i.e. with
water depths between 0.1 to 0.3 m, enriched nitrate
levels, etc) and can provide appropriate inputs for
denitrification? For instance, was an evaluation of the
vegetation in natural wetlands around the Mine
considered? Further, was consideration given to the
potential for unintentional Typha sp. (cattail)
establishment that could compete with other planted
species?
Recommendation Please provide further details about
how the vegetation species were chosen to help ensure
successful revegetation, including how the wetland
planting and revegetation design will be further refined as
the field/pilot demonstration takes place (as per Page 17
Appendix L.2).

-Success of nitrogen removal through
monitoring of influent vs. effluent -Year over
year rate of vegetative establishment (seeded
areas, nursery plants, transplanted plants) -Year
over year rate of vegetative growth (seeded
areas, nursery plants, transplanted plants)
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FCRP Appendix L.2: Passive
Water Treatment Systems
wetland plant monitoring

Comment In Appendix L.2 North Pile Passive Treatment
Systems Detail Design (specifically 5.2 Operational
Considerations) it states that wetland plant monitoring is
required to ensure plants are effectively maturing and
becoming established. It is noted that criteria for
vegetation in the wetlands is not included in SW7 Revegetation targeted to priority areas (FCRP Page 5-8).
Recommendation Please include further details about
plans to monitor for wetland plant establishment, and if
including criteria for the vegetation in the wetlands could
be useful for the SW7 objective.

June 3: SW7 referrs to revegetation targeted to
priority areas, which include the mine building
and main laydown area. The priority areas did
not include the wetland and therefore not
addressed in SW7 directly. However it is
acknowledged that plant growth in the wetlands
will contribute to the ovarall plant coverage that
occurs within the Local Study Area post-closure.
As part of a future monitoring plan, the
following will be evaluated to assess wetland
vegetation: - Year over year rate (% coverage) of
vegetative establishment (seeded areas, nursery
plants, transplanted plants) - Year over year rate
of vegetative growth (seeded areas, nursery
plants, transplanted plants) Criteria for assessing
the wetland vegetation will be the ability to
reliably meet EQCs.
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FCRP Appendix L.2: Passive
Water Treatment Systems
Wetland Discharge Area and
Outlet Channel Assessment for
Fish Movement

Comment In Appendix L.2 North Pile Passive Treatment
Systems Detail Design (specifically 3.3.4 Wetland Discharge
Area and Outlet Channel Assessment for Fish Movement)
it states that, for the west channel "adequate depths may
occur for juvenile fish as flows approach the 1 in 200-year
peak flow; however increased velocities make the

June 3: The risk of ecological receptors being
exposed to a level of contaminant that could
adversely affect aquatic and terrestrial life is low
(Appendix I) See additional information provided
in response to DFO-1.

potential for fish passage extremely unlikely" and for the
east channel that "access may be possible for a small
percentage of larger juvenile and adult fish at flows higher
than the 200-year monthly flow, but the relative
infrequency and short duration that the flow conditions
may be suitable would pose a very small risk to fish
populations accessing the wetlands". Table 3-8 and 3-9
provide further details of passage conditions for Arctic
Grayling and Longnose Sucker. While it is acknowledged
that it appears unlikley fish passage to the wetlands will
occurr, it is recognized that it is not impossible.
Recommendation Please justify not including any
monitoring for fish in the wetlands (e.g. throught the
AEMP), given that fish passage to the wetlands is not
impossible. Please discuss significance thresholds and
action levels and responses that could be employed in the
chance that fish were discovered in the wetlands.
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FCRP Appendix L.2: Passive
Water Treatment Systems
Operational Considerations

Comment In Appendix L.2 North Pile Passive Treatment
Systems Detail Design (specifically 5.2 Operational
Considerations) it states that non-routine maintenance of
the PTSs include the wetlands being cleaned out every 25
to 50 years "as needed until source chemistry is clean
enough to direct discharge to the environment, after
which no clean-out is necessary and maintenance can be
discontinued". No description of "clean enough" source
chemistry is provided.
Recommendation Given that De Beer's is applying for a 15
year term water licence it seems likely that maintenance
on the wetlands will be required after the licence has
expired. Please comment on De Beer's plan to continue
the necessary maintenance of the PTSs following the
expiry of the licence, including a discussion about
regulatory authorization implications. It is requested that
De Beer's further explain what is meant by "clean enough"
source chemistry, including monitoring and criteria that
will be used to determine clean enough source chemistry.

June 3: If the water licence expires, and the
wetland is still needed for treatment, then nonroutine maintenance of the wetlands would be
required and will be established at that time.
Under this scenario it will be determined if a
Type B licence may be required. If the water
quality has improved to the point that wetlands
are not required for treatment - any future
maintenance is not needed. The determining
factor for whether treatment is required prior to
discharge to the lake (i.e., is it "clean enough")
can be qualified as: "If the source chemistry
meets EQCs, specifically with respect to nitrate,
without treatment in the wetlands".
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Application Package: Passive
Wetland Treatment Systems
draft water licence

Comment In the draft water licence provided by De Beer's,
the North Pile definition does not include the passive
treatment systems; however the definition of the North
Pile Facility does: "includes the North Pile and any other

June 3: Part D, Item 6 is applicable to the passive
treatment system. Schedule 3, Part 3, Item 2
encompasses appropriate wording for
measures, action levels, investigations, and

stockpiles of ore or Waste Rock associated with the Project
as well the passive treatment system". However, Part D
(Conditions Applying to Construction) item 5 refers to a
Final Detailed Design Report for any phase of the North
Pile, while Part D item 6 refers to a Final Detailed Design
Report for any Engineered Structure intended to contain,
withold, divert, or retain Water and Wastes not included in
the North Pile system referred to in Part D, item 5.
Recommendation Please clarify which Part D item would
be applicable with regards to the passive treatment
system: item 5 or item 6. Please include a discussion of
how the schedule (Schedule 3) associated with Part D item
5 or 6 will sufficiently encompass appropriate monitoring,
action levels, and adaptive management for the passive
water treatment systems (e.g. will Action Levels for the
passive water treatment system be incorporated into the
Water Management Plan if the passive water treatment
system is applicable to Schedule 3 item 2?)

inspections for monitoring and mitigation of the
passive water treatment system. Annual
reporting of results for the passive water
treatment system will be captured in the annual
report, geotechnical investigation report, and
geochemistry report.

June 3: Noted. The next version of the QA/QC
plan will be updated to reflect the new Water
Licence and new requirements of the Water
Licence
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Quality Assurance and Quality
Control Plan - References to
MV2011L2-0004

Comment References are made to the previous Water
Licence requirements of MV2011L2-0004.
Recommendation This should be updated to reflect the
new requirements under Water Licence MV2019L2-0004.
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North Pile Management Plan

Comment Abbreviation for KNC (Ktunaxa Nation Council) is June 3: KNC abbreviation added in error- to be
included.
removed in updated version
Recommendation Please explain why KNC is included as it
appears to not be referenced in the document.
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North Pile Management Plan

Comment It is stated that the 'The climate generally
consists of short cool summers and long cold winters
having average monthly surface temperatures between
about -32 °C and -15.9 °C, respectively'.
Recommendation Please confirm if this is the correct
range.

June 3: -15.9 should read +15.9, error to be
corrected in updated version of FCRP
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North Pile Management Plan

Comment There is a reference to D20100053.
Recommendation Please confirm if this is reference to
Land Use Permit MV2010D0053.

June 3: De Beers confirm that the correct
reference is to Land Use Permit MV2010D0053.
To be corrected in updated version of the FCRP
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Waste Management Plan Section 1.3

Comment Reference is made to the Northwest Territories June 3: Noted. The correction will be made in
Waters Act.
the next version of the Waste Management Plan
Recommendation This should be updated to reflect the
Waters Act.
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Waste Management Plan Section 2

Comment Reference to the Northwest Territories Waters
Act and use of the definition of Waste is outdated.
Recommendation This section should be updated to
reflect the new Act and definiton.

June 3: Noted. The correction will be made in
the next version of the Waste Management Plan
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Waste Managmenet Plan Section 3.5.3.3

Comment It is stated that 'For any remediation conducted
at the Snap Lake Mine, De Beers soil must achieve
remedial criteria as defined in the Section 3.5.5 part d, and
must be sampled at a frequency satisfactory to the GNWT
Inspector as identified in Section 9'. There is no Section
3.5.5 part d, and Section 9 deals with with petroleum, oils,
and lubricants and not with sample frequency.
Recommendation An updated reference, should a section
exist, be added. If not, further details are required on
criteria and frequency.

June 3: The frequency of sampling is Bi-annual
(Spring and Autum) to test the levels of the soil
and determine if additional nutrients are
required for treatment. De Beers will update this
section upon licence issuance. This was a section
from our operational waste management plan.
De Beers apologizes for this error.
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Waste Management Plan References to MV2011L2-0004

Comment References are made to the previous Water
Licence of MV2011L2-0004.
Recommendation This should be updated to reflect the
new Water Licence MV2019L2-0004.

June 3: Noted. The correction will be made in
the next version of the Water Management Plan
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Engagment Plan - Section 2.3.1

Comment Indicates the details on SLEMA are included in
Section 2.7. It is Section 2.5 that provides details on
SLEMA.
Recommendation To update reference.

June 3: Noted. The correction will be made in
the next version of the Engagement
Management Plan
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Spill Contingency Plan References to MV2011L2-0004

Comment References are made to the previous Water
Licence of MV2011L2-0004.
Recommendation This should be updated to reflect the
new Water Licence MV2019L2-0004.

June 3: Noted. The correction will be made in
the next version of the Spill Contingency Plan
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Water Quantity and Quality
Model Reports General
Comment

Comment There are a number of water models presented June 3: A schematic has been developed to
in separate reports. It would be useful to have a schematic illustrate the linkages between the models
that illustrates how the various model pieces are linked.
(Attachment 4).
Recommendation Could a model schematic showing the
linkages between the various models be created and
included in the various water quantity and quality reports?
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Water Quantity and Quality
Model Reports General
Comment on Conceptual Model
Time Periods

Comment The time periods defined in the reports do not
appear to correspond with the FCRP. Closure in the various
water quality and quantity model reports specify closure
as 2021-2025 (5 years), but FCRP has Closure listed as an 8
year period that begins with WL issuance (assuming WL is
issued sometime in 2020). Post-closure in the water

June 3: Time periods for the model reports were
based on expected reasonable durations typical
of mine closure whereas more detailed
engineering evaluation was completed for the
FCRP, which resulted in a refinement of the time
period. This does not affect the overall

quality and quantity model reports is specificed as 20262050, but FCRP has it listed as being up to 20 years.
Recommendation Please provide clarification/rationale as
to why the differences in time between the water quality
and quantity model reports and the FCRP do not affect the
overall applicability of the results or adjust the model time
period.

applicability of the results since the water
quantity model and water quality models still
account for the predicted changes to the mine
site.

Comment Effects of climate change were not factored in
to this model. Results appear to be based only on the
average scenario and exclude the wet and dry scenarios,
which typically provide worst case conditions.
Recommendation How is a worst case scenario being
assessed if the wet and dry year comparisons are not
provided and what potential impact does this have on the
water quality models? How is uncertainty as a result of
climate change being assessed?

June 3: See response to ECCC -2 and GNWT-139
on design considerations. The full analysis and
design considerations are also provided in the
design reports provided in the application. With
respect to water quality De Beers refers the
GNWT to Attachment 3 Precipitation
Senstivities. Overall De Beers is confident that
the system is sized accordingly to meet future
climate scenarios.
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Water Quantity Model Report
P.1, Section 1, para 4

46

Water Quantity Model Report P. Comment The assumption that the volume of water from
2, Section 2.1.1, para 2, 1st
the WMP entering the underground is the same as the
bullet
volume entering Snap Lake is stated as being conservative;
however, there is uncertainty associated with this
assumption if WMP water is actually going to a different
waterbody.
Recommendation What is the level of uncertainty
associated with the assumption of equal volume? If this
assumption is not correct, what implications does this
potentially have on the model results?
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Water Quantity Model Report P. Comment Seepage flow path for connate water is referred June 3: The text is correct. The figure
2, Section 2.1.1, para 2, 1st
to as SE10 in the text, but the figure for the calibration
(Attachment A: 2016 to February 2017) should
bullet
period (Attachment A: 2016 to February 2017) shows this indicate SE10 as the seepage flow path.
flow path as SE12.
Recommendation Please confirm the correct name of the
seepage flow path for the connate water and correct text
or figure accordingly.
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Water Quantity Model Report
P.3, Section 2.1.2, Post-Closure
(3rd bullet)

Comment Post-closure is defined as the period after all
closure and remediation activities are complete. The text
associated with the Post-Closure bullet describes
decommissioning activities and redirection of water from
North Pond to Snap Lake, which should occur within a
Closure period. Post-closure monitoring would then be

June 3: This is a conservative assumption. Given
the site elevation it is possible water placed into
the underground mine (and water from Snap
Lake) will gradually migrate downward through
the talik and into the deeper groundwater flow
regime. This would potentially improve the
water quality model results for Snap Lake, and
would not materially change the deeper
groundwater concentrations, given the existing
naturally occurring high TDS groundwater.

June 3: There is no direct pathway for water
from the WMP to enter other waterbodies.

implemented once all activities are done. This may explain
what appears to be slight inconsistencies in the dates
shown on the Attachment A figures and those listed in the
text.
Recommendation Please provide clarification on the
proposed timing of all decommissioning activities and
confirm anticipated transition from Closure to Post-closure
period.
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Water Quantity Model Report
P.3, Section 2.1.2, Post-Closure
(3rd bullet)

Comment Text states that "...surface water from the North
Pile is directed to Snap Lake from Sump 3 (PR11c) and
Sump 5 (PR11e). Runoff from the Mine site is directed to
Snap Lake (RO10)"; however, the Attachement A figure for
Post-Closure shows flow path from Sump 3 as OV11c and
flow path from Sump 5 (WECA+IL6) as OV11e.
Recommendation Please confirm the labelling of the
process flow path or overflow path for Sump 3 and Sump 5
(WECA+IL6) and correct text or figure accordingly.

June 3: Figure (Attachment A: Post-closure
Period) is correct. Text should be updated to
read surface water from the North Pile is
directed to Snap Lake from Sump 3 (OV11c) and
Sump 5 (OV11e).
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Water Quantity Model Report P. Comment Based on a comparison of Table 2-1 and the
4, Table 2-1, Flow Description
Attachment A figures, it appears that PR13 (shown on the
Calibration Period figure) is missing from Table 2-1, and
DP8 and RO9 are listed in the table, but do not seem to be
included on any of the figures.
Recommendation Please verify the information in Table 21 and presented on the figures provided in Attachment A is
complete and correct.

June 3: DP8 and RO9 were omitted from the
table to remain consistent with the 2016 flow
diagram. PR13 was mistakenly omitted and
should be added to Table 2-1.
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Water Quantity Model Report
P.7, Section 3.1.1.3
Temperature Data

Comment Text states: "For model input years prior to
2008 and after 2017, average daily temperatures were
used." but doesn't specifiy where the average daily
temperatures came from. Was this from the EAR or was
another source used?
Recommendation Please clarify the source where the
average daily temperatures were obtained.

June 3: The average daily temperatures were
obtained from the Snap Lake meteorological
station data. Meteorological data are reported
annually in the Annual Air Quality,
Meteorological Monitoring and Emissions
Report.
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Water Quantity Model Report
P.8, Section 3.1.2 Infiltration

Comment Text indicates that the North Pile is assumed to
be in a frozen state once it is covered. However, on p. 10
(8th bullet), there is reference to seepage from North Pile
to Snap (SE8), which is assumed to be constant until 2050.
If the North Pile is covered and frozen as per the
assumption statement, then there should be minimal to no
infiltration and seepage should be reduced. In addition, on

June 3: Page 8 in the Water Quantity report says
the North Pile is frozen. This statement is
incorrect and should be removed. In the model,
seepage from the North Pile to Snap Lake is
assumed to be constant from August 2007 to
2050.

P. 12 of the Site Water Quality Model report, the
assumption is that the North Pile will be frozen for portion
of the year (i.e., during the winter and through May and
June).
Recommendation Does the statement on p. 10 (8th bullet)
mean that there is a constant seepage volume, but this
seepage volume has been reduced as a result of the
installation of a cover and a frozen state? Is there a
seasonality to this frozen state that results in variability,
and if so, what is the uncertainty associated with not
including this variability in the current water quantity
model?
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Site Water Quality Model
Report P.3, Mine Site Runoff

Comment The report states that the site model assumes
that decommissioning of infrastructure would result in no
improvement in runoff quality from developed and
undeveloped areas entering the WMP.
Recommendation Is this assumption meant to be
conservative or is there a reason why no improvement is
anticipated as a result of closure activities?

June 3: Concentrations in runoff water entering
the WMP are based on monitoring data from
SNP 02-05. No improvement in runoff water
quality was assumed in Closure. This assumption
was meant to be conservative.
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Site Water Quality Model
Report Pp. 6 , 38 & 45, Passive
Treatment Systems

Comment Text on pp. 6 and 38 indicates that at the time
of the Site water quality model development, the use of
passive treatment options was still being investigated.
However, text on p. 45 of this Site Water Quality Model
report refers to "anticipated passive treatment system
design", implying that the inclusion of constructed
wetlands is planned. This same discrepancy exists in the
FCRP (refers to constructed wetlands as a potential option
as well as a selected closure activity).
Recommendation Further information re: constructed
wetlands is requested in relation to the FCRP. If
constructed wetlands are a selected closure activity, what
would be the time frame to complete an updated Site
model to assess the potential effects on water quality from
the North Pile sumps? In addition, could further
clarification re: status of constructed wetland design be
provided and what has been used to inform this design
(i.e., has pilot testing been completed)?

June 3: There is uncertainty if wetlands will be
required (see ECCC ID 5, question 2) but the
models and predictions included in the
application were conservative. The site model
predicted loads that would develop from site.
The EQC model was run to determine if any of
those loads may cause concern in the receiving
environment - nitrate was identified as a
constituent of potential concern. Wetlands were
designed to treat nitrate to a level appropriate
for discharge. The hydrodynamic model and
downstream model was run using predictions
from the site model and treatment by the
wetland. Thus the models already present
potential effects on water quality if wetlands are
constructed. The constructed wetland design,
and supporting documents, are provided in
Appendices H and L.
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Site Water Quality Model
Report P.28, Figure 4-8

Comment The North Pile is anticipated to be capped by
end of 2023 as stated on P. 3 of this report, at which time

June 3: In the model after the cover is placed on
the North Pile, Sump 3 receives a greater

Simulated Open-water Season the chemistry of the runoff into the sumps will reflect the
Concentrations in the North Pile chemistry of the cover material. What is the reason behind
Sump 3
the increase in sulphate, nitrate and nickel between 2023
and 2026 and then the pronounced decrease at postclosure? If the chemistry in Sump 3 should be reflective of
the cover material composition then should that decrease
occur sooner?
Recommendation Please provide further information to
explain the observed increases and decreases in parameter
concentrations for the Sump 3 simulated results.

proportion of the North Pile runoff and seepage
due to the slope of the North Pile cover. As a
result, concentrations in Sump 3 are predicted
to increase. The decrease in parameter
concentrations in the sumps in Post-closure is
provided in the response to ECCC-8.
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Site Water Quality Model
Report P. 45, Discussion re:
North Pile water quality
improvements, para 1

Comment Text states "Although North Pile drainage
June 3: Please see the response to ECCC ID 8.
concentrations are expected to improve over time as
included in the model and through natural attenuation
processes, these processes are currently expected to take
a long period of time to take effect." However, model
results show a dramatic decrease in select parameter
concentrations within three years of the North Pile cover
installation.
Recommendation Please provide clarification how a "long
period of time" is defined in relation to the model results
as well as the uncertainty associated with the model
results related to the North Pile.
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Site Water Quality Model
Report Figure 2-1

Comment The WTP is not labeled on the figure. It would
also be helpful to have the SNP stations used as model
input stations on this figure.
Recommendation On Figure 2-1, could the WTP be labeled
and could the SNP stations used for model input be added
for reference?

June 3: The SNP stations (SNP 02-02 and SNP 0205 ) used for the model and a label for the WTP
have been added to Figure 2-1. The updated
figure has been provided as Attachment 5
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Snap Lake Hydrodynamic Water
Quality Model Report P. 1, Sec 2
Conceptual Model - water
management aspects

Comment It is difficult to follow certain aspects of, and
changes associated with, the water management. The
water and waste management plans as currently written
do not provide further clarification. Specifically, it is
confusing re: the STP, STP3, WTP and the
modular/temporary WTP. The text in this report is unclear
what is or was operational when vs what is offline and will
remain so going forward.
Recommendation Please provide a clear sequencing (with
dates) on specific aspects of the water management and
changes to the water management process.

June 3: Figures 2-1 to 2-9 in the Hydrodynamic
Model report represent the flow of water as
used in the site water quantity and quality
models. These figures represent the various
loads from site to Snap Lake that were modelled
in the site water quantity and quality models, nd
then carried forward in the Snap Lake
hydrodynamic model and the downstream
model. Please refer to Figure 2-8 for the
extended care and maintenance phase (2018 to
2020) and closure (2021 to 2025) phase, and to

Figure 2-9 for the post-closure phase. Figure 2-8
illustrates that there will be flows from the
WTP/RO unit, site runoff, and natural runoff to
Snap Lake during ECM and closure. The figures
do not illustrate the duration of the flows.
Please refer to the site models for duration of
flows and estimate loads (e.g., Site-Downstream
Lakes Water Quantity Model Report, Section 5).
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Snap Lake Hydrodynamic Water Comment It would be helpful to add the locations where
Quality Model Report Figure 5-1 model simulation results were generated for ease of
reference.
Recommendation Consider updating figures to add the
two locations where model simulation results were
generated to help with ease of reference.

June 3: Figure 5-1 has been updated to include
the two locations where model simulations were
generated. Provided as Attachment 6
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Snap Lake Hydrodynamic Water Comment Re: assumption that seepage from WMP will
Quality Model Report P. 40,
occur until 2026 when it is decommissioned. How do these
bullet 1
results reflect post-closure condition if WMP is not
decommissioned until the open water season of 2026?
Recommendation Please provide clarification re: how
these results are reflective of post-closure conditions if
decommissioning activities (i.e., closure activities) are still
occuring.

June 3: For modelling, Post-closure is defined as
starting when the constructed wetlands are able
to produce effluent with parameter
concentrations that meet effluent quality
criteria (EQC). The model assumes: . An
overlapping period exists between
decommissioning of the water management
pond (WMP) and modular water treatment
plant (WTP)/reverse osmosis (RO) unit and the
ability of the constructed wetlands to produce
effluent with parameter concentrations that
meet EQC. . Seepage from the WMP to Snap
Lake ends by May 2026 and the WMP and
modular WTP/RO unit are decommissioned in
the open-water season of 2026. . The
constructed wetlands are able to produce
effluent with parameter concentrations that
meet EQC in the open-water season of 2026.
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Snap Lake Hydrodynamic Water
Quality Model Report Table 5-1
- Additional stations included in
table

June 3: The locations of the stations in Table 5-1
are presented in Figure 2.3-3 of the 2018
Aquatic Effects Re-evaluation Report. The model
is able to generate predicted concentrations
from any of the grid cells in Figure 5-1.

Comment Table 5-1 includes more sampling stations than
included within the presented scenario results. What is the
basis of these predicitions if scenarios were not run?
Where are the stations located relative to each other?
Recommendation Could a map showing all sampling
locations included in Table 1 and an explaination as to how
the predicted results are developed be provided?
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Snap Lake Hydrodynamic Water Comment Figure 5-10 shows a fluctuating AEMP
Quality Model Report Figure 5- benchmark for ammonia, but Table 6.1.2 in the AEMP
10 - Ammonia AEMP benchmark Design Plan includes a single proposed value of 0.28 mg/L
for ammonia. Table 6.1-2 of the AEMP Design Plan also
indicates no change requested in ammonia AEMP
benchmark, but 0.28 mg-N/L is different from the existing
AEMP benchmark of 0.40 mg-N/L.
Recommendation Please confirm the ammonia AEMP
benchmark values and range shown in the Snap Lake
Hydrodynamic and Water Quality Model report is correct,
as well as confirm these values are consistent with Table
6.1.2 in the AEMP Design Plan.

June 3: All ammonia AEMP benchmark values
shown in the Snap Lake Hydrodynamic and
Water Quality Model Report and the AEMP
Design Plan are based on the same formula from
CCME (1999) that calculates the ammonia
guideline based on temperature and pH. herTe
is not a static value for an ammonia benchmark
as it varies based on modelled or measured pH
and water temperature. The differences in the
value of the AEMP benchmark for ammonia are
due to the differences in the assumed values of
water temperature and pH. The toxicity of
ammonia increases with increases in
temperature and pH. In the model, the values
of the ammonia AEMP benchmarks were based
on modelled temperatures and the 85th
percentile of observed field pH in Snap Lake
(2004 to 2017). The value of the AEMP
benchmark presented in the AEMP Design Plan
was based on the maximum of two field pH
ranges (i.e., the Snap Lake normal range and
the 2017 observed values in pH) and the
maximum observed temperature in Snap Lake to
estimate a conservative minimum value for the
AEMP benchmark in Snap Lake during Closure
and Post-closure. When monitored data are
compared to the proposed AEMP benchmark,
in-situ field measurements of temperature and
field pH at the time of sampling will be used to
calculate the appropriate value of the
benchmark for individual samples. Reference:
CCME (Canadian Council of Ministers of the
Environment). 1999. Canadian Environmental
Quality Guidelines, 1999. Canadian
Environmental Quality Guidelines Summary
Table, with updates to 2018. Canadian Council
of Ministers of the Environment, Winnipeg, MB,
Canada.
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Snap Lake Hydrodynamic Water Comment What is driving the sulphate AEMP benchmark
Quality Model Report Appendix variability? Why is it so static through closure period and
B, Figure B-8 Sulphate
again from 2031-2044 with the marked steps between
2027-2013 and again 2044-2050?
Recommendation Please provide clarification on AEMP
benchmark variability for sulphate.

June 3: The BC ENV water quality guideline for
sulphate (BC ENV 2018) was proposed to be
adopted as an AEMP benchmark; please see
response to MVLWB ID 20. The guideline is
hardness-dependent and is applicable up to a
maximum hardness of 250 mg/L. The guideline
values are as follows: - 126 mg/L for hardness
values from 0 to 30 mg/L; - 218 mg/L for
hardness values from 31 to 75 mg/L; - 309 for
hardness values from 76 to 180 mg/L; and, - 429
for hardness values from 181 to 250
mg/L. Hardness is predicted to range from 17 to
233 mg/L which accounts for the variability in
the AEMP benchmark. Reference: BC ENV
(British Columbia Ministry of Environment).
2018. British Columbia Approved Water Quality
Guidelines: Aquatic Life, Wildlife & Agriculture
Summary Report. Water Protection and
Sustainability Branch. Ministry of Environment &
Climate Change Strategy. British Columbia.
March 2018.
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Snap Lake Hydrodynamic Water Comment The AEMP benchmark is set at a static 0.2 mgQuality Model Report Appendix N/L, but the proposed AEMP benchmarks in the AEMP
B, Figure B-10 Nitrite
Design Plan indicates that the CCME WQG should be used
if the choloride-based SSWQO is below the CCME WQG.
Recommendation Please confirm the nitrate value for the
AEMP benchmark shown the Snap Lake Hydrodynamic and
Water Quality Model, and confirm this value is consistent
with Table 6.1.2 in the AEMP Design Plan.

June 3: It is assumed that MVLWB is referring to
nitrite (not nitrate) in the recommendation,
based on the reference to nitrite in the
comment. The nitrite AEMP benchmark is
chloride dependent, and has a maximum value
of 0.2 mg-N/L when concentrations of chloride
are greater than 10 mg/L (BC ENV 2018). The
range presented in Table 6.1-2 of the AEMP
Design Plan was calculated using the predicted
range in chloride concentrations (9 to 137
mg/L). The value presented in Figure B-10 in the
Snap Lake Hydrodynamic andWater Quality
Model was calculated using the corresponding
chloride concentrations for each individual
predicted nitrite value, all of which were greater
than 10 mg/L. Reference BC ENV (British
Columbia Ministry of Environment).2018. British
Columbia Approved Water Quality Guidelines:
Aquatic Life,Wildlife & Agriculture Summary

Report. Water Protection and
SustainabilityBranch. Ministry of Environment &
Climate Change Strategy. British
Columbia.March 2018.
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Snap Lake Hydrodynamic Water Comment On p. 17 of the Site Water Quality Model Report
Quality Model Report
there is a statement that the results contained in that
References
report are used for inputs to the Snap Lake Hydrodynamic
and Water Quality Model. This Site Water Quality Model
Report is not cited in the references of the Hydrodynamic
and Water Quality Model report.
Recommendation Please confirm the reference list is
complete.

June 3: The reference to the Site Water Quality
Model Report is missing from the reference list
in the Snap Lake Hydrodynamic and Water
Quality Model Report. The reference is: Refer to
Golder (2019c) Golder. 2019c. Snap Lake Site
WaterQuality Model Report. Prepared for De
Beers Canada Inc., Calgary, AB, Canada. March
2019.
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DSL Water Quality Model
Comment Confirmation of consistency between reports
Report P. 5, Ice Formation, para regarding how ice formation/melting occurs (i.e., the
2
explanations of ice formation/melting in the Downstream
Lakes Water Quality Model report differs from the Water
Quantity Model report).
Recommendation Please confirm that the approach used
re: ice formation and melt is consistent with that taken in
the Water Quantity model report. If there is a difference in
approach, please elaborate on the potential effect to the
modeling results.

June 3: The approaches to ice formation/melting
in the downstream lakes water quality model
and the downstream lakes water quantity model
do differ. In the downstream lakes water quality
model, the volume of each lake changes
because of ice formation and ice melting (i.e.,
water is removed from the lake to form ice and
added back to the lake to melt ice). The model
assumes that ice starts forming on each lake in
mid-October and ice melting ends on each lake
in mid-June each year. The ice formation and
melting dates are selected based on ice
formation and melting observations at Snap
Lake. In the downstream lakes water quantity
model, the outflow of water from Snap Lake,
North Lake, and Northeast Lake changes
because of ice effects on lake outlets (Section
3.2.3). Ice is assumed to completely form in
approximately two weeks depending on air
temperature and begins forming by the end of
October each year. Ice is assumed to completely
melt in approximately two weeks depending on
air temperature and begins melting in
approximately mid-May each year. Inflows to
and outflows from each lake in the downstream
lakes water quantity model are input into the
downstream lakes water quality model. In the
downstream lakes water quality model, the

volume of each lake is adjusted so that the lake
has enough volume to account for ice formation
and outflow during the ice-cover season. As a
result, there are no effects to model results.
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FCRP: Page 1-3: Project
Environment - Existing
Condition

Comment A monitoring program completed in 2016
concluded that there are no signs that fish in Snap Lake are
being affected by the Mine, and that the fish in the lake
are healthy and abundant.
Recommendation This conclusion seems selective.
HasnÃ¢Â€Â™t there been TK Activities and fish tasting
programs that suggest otherwise. A full picture of existing
conditions should be provided.

June 3: The most recent evaluation of fish
existing conditions in Snap Lake was conducted
in 2018. As part of the 2018 Annual AEMP
Report, a small-bodied fish health program, a
small-bodied fish tissue chemistry program, and
a fish tasting program were completed. Overall,
Lake Chub from Snap Lake were found to be in
good health (i.e., they are continuing to
successfully survive, grow, and reproduce in
Snap Lake). As part of the fish tasting program,
six Lake Trout were captured and were prepared
for cooking and tasting. Indigenous community
members and Elders deemed the fish edible.
Community members commented on the good
health of the fish and the nice colour of the
meat.
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FCRP: Page 1-3: Project
Environment - Existing
Condition

Comment The amount of phytoplankton (one-celled
plants, like algae) in Snap Lake has increased since the
Mine was built, probably because of the additional
nutrients mining activities have introduced to the water.
Similarly, small organisms called benthic invertebrates
(small organisms that live at the bottom of lakes and
streams) are more abundant than they were previously.
Zooplankton (tiny water-dwelling animals) have not
changed compared to the years before the Mine.
Recommendation Are the original references to support
these conclusions provided?

June 3: Please see section 3.4 of the FCRP with a
detailed description of the existing environment
and reference to supporting studies such as the
AEMP.
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FCRP: Page 1-9: Post-Closure
Comment Post-Closure monitoring will include the
Phase - Post-Closure Monitoring following programs: Air Quality, Meteorology, and
Emissions Monitoring: to check that dust levels are safe for
people, vegetation, aquatic life, and wildlife. Geotechnical
and Hydrological Monitoring: to check that the mine
components are physically stable, and that mine areas are
safe for use by people and wildlife. Surveillance Network
and Aquatic Effects Monitoring: to check that the Mine is

June 3: Agreed. Section 1 will be updated to list
the names of specific closure and post-closure
monitoring plans as listed in Section 5.5. These
plans are currently listed against closure
objectives in Table 9.1 for the reviewer's
reference. This column will also be added to
Table 5.2 for completeness.

not contaminating land or water, and that water quality is
safe for people, vegetation, aquatic life, and wildlife.
Vegetation Monitoring: to check that the shape and
vegetation at the Mine site match the surrounding natural
area and that revegetation (Figure 1.8) is occurring in
priority areas. Wildlife Effects Monitoring: to check that
Mine areas are physically stable and safe for use caribou
and other wildlife.
Recommendation This section should identify the names
of specific post-closure and/or long-term monitoring plans
and the specific plans should be identified in the
monitoring section of Table 5.2.
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FCRP: Project Environment Page
3-25 and 3-30: Hydrogeology
and Groundwater Quality Footwall Seepage

Comment The main source of seepage to the mine is Snap
Lake; however footwall seepage contributes relatively
elevated TDS. Historically measured TDS concentrations in
footwall seepage ranged from <200 mg/L to 19,100 mg/L
(sample FW 05, November 5, 2013) with a mean of 6,122
mg/L, whereas hanging wall seepage was generally less
than 500 mg/L TDS, with a mean of 247 mg/L (Itasca,
2016).
Recommendation Footwall seepage should be introduced
and explained to better give context to the groundwater
discussions.

June 3: As discussed extensively during EA131402 and the subsequent water licence
applications with the MVLWB the footwall is a
term used in mining. "the two sides of a nonvertical fault are known as the hanging wall and
footwall. The hanging wall occurs above the
fault plane and the footwall occurs below it"
(Wikipedia). This terminology comes from
mining: when working a tabular ore body, the
miner stood with the footwall under his feet and
with the hanging wall above him" (Wikipedia).
At Snap Lake the hanging wall was the location
of the ore (above) and the footwall (lower
tunnel) was the advancement of our supporting
tunnels (in granitic run of mine). As connate
groundwater was released due to pressure
differential into the mining face the footwall
recieved the bulk of the connate water. The
hanging wall would have influences from the
water recharge from Snap Lake.
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FCRP: Page 3-26: Acid Rock
Drainage and Metal Leaching
Potential - Soil Quality
Guidelines

Comment Table 3.4 Baseline Soil Quality Data
Recommendation Comparisons for Soil Quality should also
be provided for NWT Standards since the land will be
returned to the GNWT and not the Federal Government.

June 3: The table will be updated in the next
version of the FCRP to include a column for NWT
standards. De Beers notes that the majority of
the GNWT's standards are derived using the
CCME methodology and thus should be similar.
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FCRP: Page 3-27: Acid Rock
Drainage and Metal Leaching
Potential - Geochemical

Comment Geochemical monitoring has been ongoing at
the Mine during operations, and includes characterization
of rock encountered on site during construction and
mining as well as on-going water quality monitoring at
areas on site where ARD and metal leaching potential has
been identified. Results have been reported annually
within the ARD and Geochemistry Monitoring Report, as
per the Acid/Alkaline Rock Drainage and Geochemical
Characterization Plan.
Recommendation What is the analysis of current
Geochemical trends? Does it confirm that PAG rock has
been handled appropriately? Have there been changes to
the baseline soil quality criteria identified in Table 3.4?

June 3: All monitoring shows conditions are nonAG with metal leaching potential consistent with
predicted trends. Results of geochemical and
water quality monitoring have been
incorporated into water quality modelling and
closure predications as presented. Baseline soil
quality criteria have not changed
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FCRP: Page 3-30-3-31:
Groundwater Quality

Comment The main factor that influences the composition
of mine water is groundwater inflow (Arktis, 2017b).
Inflow of lake water; interaction of mined rock and mine
openings with water; and activities associated with mining
such as explosive and cement or grout use also influence
the composition of mine water.
Recommendation Some analysis on the impacts of
groundwater parameters that exceed model predictions
should be provided (TDS and metals). Reference
information that addresses closure with respect to the
existing condition and closure criteria for cases such as
this, including any contingency measures or adaptive
management plans to address the discrepancy.
Alternatively, if there are no concerns associated with the
discrepancies, that should be explained. What is the
quality of water in the flooded underground workings?
How does this water interact with Snap Lake?

June 3: De Beers refers the MVLWB to the
original ECM application and the underground
water quality predictions provided by Itasca. In
the modelling that was completed for this water
licence application, we assumed that water in
the underground mine interacts with Snap Lake
water. We thought that this assumption would
be "worst-case" for Snap Lake water quality.
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FCRP: Page 3-42: Aquatic
Habitat and Biota - Aquatic
Health

Comment In 1999, seven species of fish were captured in
Snap Lake, including longnose sucker (Catostomus
catostromus), burbot (Lota lota), lake trout (Salvelinus
namaycush), round whitefish (Prospopium cylindraceum),
Arctic grayling (Thymallus arcticus), lake chub (Couesius
plumbeus) and slimy sculpin (Cottus cognatus). Five
species were captured during gill net sampling in 2016:
Arctic grayling, lake chub, lake trout, longnose sucker, and
round whitefish (Golder, 2017b). The results from the 2016
program indicated that the fish community composition in

June 3: Please see Section 11 of the 2018 AEMP
report for the most recent fish tasing event.
Results of the event and the survey were that
the fish were deemed edible, of good health,
and nice colour of the meat.

Snap Lake was similar to previous years. A fish community
monitoring program was also completed in 2016 and that
study concluded there were no indications that fish in
Snap Lake were being affected by the Mine and that
differences between Snap Lake and the reference lakes
could be reasonably attributed to natural variability. Based
on the 2016 results, fish were healthy and abundant in
Snap Lake (Golder, 2017b).
Recommendation See comment above regarding aquatic
health, specifically fish health conclusions. The Annual Fish
Tasting event is mentioned in the following paragraph but
there is no description of the analysis and feedback
provided by participants.
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FCRP: Page 3-49: Wolves

Comment The number of active wolf dens in the study
area ranged from two to five from 1999 through 2002.
Wolves were included as VECs in the WEMP between 1999
and 2010 but were discontinued as agreed by government
biologists, community organizations, mine monitoring
agencies, and the mines at a workshop in 2010.
Recommendation What was the number of dens between
2002 and 2010? Why was their inclusion in the WEMP
discontinued?

June 3: In 2009 and 2010, the GNWT hosted a
workshop with attendees from the diamond
mines, monitoring agencies, and community
organizations. The attendees concluded that
surveys of wolf dens have little value to the
WEMP because the data from these programs
are ineffective at assessing mine-related effects.
Instead, it was recommended that the mines
contribute in-kind data from wolf den surveys to
ENR.
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FCRP: Section 3.4.1: Wildlife

Comment There are no results presented past 2015 for
any VECs.
Recommendation It is 2019 and if De Beers is participating
in regional studies instead of site-specific studies, can data
be interpreted for the Snap Lake site?

June 3: Since 2015 the regional wildlife studies
have involved yearly collared caribou
monitoring. The numbers of caribou were
limited and did not trigger aerial surveyes. No
other regional wildlife programs have been
implemented. Therefore, the studies completed
since 2015 can not be used for interpretation for
Snap Lake.
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FCRP: Section 3.4.1: Wildlife

Comment De Beers has a commitment to consider the
possibility of a wildlife habitat compensation program.
Recommendation Where does that commitment sit and
how might it be incorporated into closure design? Are
there components of closure being designed to support
wildlife habitat (beyond the DFO Authorization)?

June 3: The loss of habitat at Snap Lake mine
was minimal and the environmental
consequence was low (FCRP Appendix D.2,
Section D.2.2.3). As part of closure, De Beers will
revegetate priority areas throughout the site in
order to facilitate the return of wildlife habitat.
Two passive treatment wetlands will be
constructed which will actually increase the

contribution of the area to biodiversity by
providiing additional wildlife habitat. No further
wildlife habitat compensation is being
considered.
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FCRP: Page 3-50: Upland
Breeding Birds

Comment A total of 39 species of passerines (small
perching birds), shorebirds, gulls, ravens and ptarmigan
were observed within the study area from 1999 through
2001. Of these, 23 upland breeding species (passerines,
ptarmigan and shorebirds) were identified as breeding
within the study area.
Recommendation This describes baseline. What about the
current condition?

June 3: Monitoring waterfowl and upland
breeding birds is not included within the scope
of the wildlife effects monitoring program.
Monitoring of raptors was discontinued in 2010.
The environment staff at site maintain a log of
wildlife observed around the Mine; these
observations are reported in the annual Wildlife
and Wildlife Habitat Protection Plan report; the
2018 report was release in May 2019. As these
are observations only, and do not represent
data collected in a systematic manner, they
cannot be used to quantitatively describe
current conditions or to compare to baseline
conditins.
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FCRP: Page 3-50: Raptors

Comment Out of 14 nesting sites surveyed in 2015, three June 3: Please see response to MVLWB ID 78
sites were occupied, with fledglings observed at one site.
Recommendation How does this more recent observation
compare to baseline?
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FCRP: Page 3-50: Waterfowl

Comment Eighteen lakes in the study area were surveyed June 3: Please see response to MVLWB ID 78
for waterfowl in 1999 and 2000.
Recommendation This describes baseline. What about the
current condition?
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FCRP: Traditional Use and
Human Environment

Comment There is no section in the FCRP providing an
overview of recent and traditional use sites, archaeological
and cultural sites, protected and heritage sites, and future
land uses. A description of the socio-economic impacts of
mine closure and reclamation are not provided.
Recommendation This is required by the Board's
Guidelines for Closure and Reclamation of Advanced
Mineral Exploration and Mine Sites in the NWT.

June 3: Residual effects to recent and traditional
use sites, archaelogical and cultural sites,
protected and heritage sites are included in
Section 5.4.5 of the FCRP. These sites were
detailed and assessed in the Snap Lake Diamond
Project Environmental Assessment Report
(2002) and there have been no changes to their
status during the Project construction,
operations and ECM phases. To provide
improved context to the FCRP, a summary of
this information will be provided in Section 3.0
of the final version of the FCRP. Future land use
is discussed in Section 2.2.4, and, as a guiding

principle of closure, has been considered in
closure criteria and activities. Socio-economic
impacts of mine closure are considered in
Seciton 12.2 of the Snap Lake Diamond Project
Environmental Assessment Report (2002). These
are not specifically referenced as a requirement
in the Guidelines and are considered under the
purview of the Project Agreement with the
GNWT. These impacts have therefore have not
been summarized in the FCRP.
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FCRP: Traditional Use and
Human Environment

Comment The Engagement section is a generic description June 3: Appendix C.3. describes how TK was
of De Beers' policy. There is nothing showing how
incorporated into the FCRP.
Engagement informs the FCRP. Appendix C.3 provides a TK
Summary Table with a Cross-Reference Section
Recommendation This is required by the Board's
Guidelines for Closure and Reclamation of Advanced
Mineral Exploration and Mine Sites in the NWT.
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FCRP: Project Description Design

Comment Table 4.1
June 3: Closure alternatives were provided in
Recommendation How was closure included in the options the 2002 EA (Section 2.11) and the 2014 EA
analysis for mine components?
(Reasons for Decision)
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FCRP: Page 4-11: Design
Considerations/ Alternatives PK Disposal

Comment Due to swell factors it was not considered
possible, or practical, to place all of the PK back into the
underground mine. Thus, two primary alternatives were
considered for deposition of both PK and waste rock in the
North Pile.
Recommendation What are swell factors?
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FCRP: Page 4-15: North Pile
Water Management System West Cell

Comment Figure 4.5 shows the water management system June 3: Drainage from the partly constructed
at the North Pile, including the perimeter sumps, and very components of the West Cell of the North Pill
little water ponded within the North Pile cells in July, 2018. drain into the current SP5.
Recommendation Are there water management issues or
activities associated with the partly constructed
components of the West Cell of the North Pile? If so, they
should be included in Figure 4.5 and the discussion of
North Pile Water Management.
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FCRP: Page 4-17: Underground
Water Management Underground Water

Comment A water pumping system is currently in place to June 3: Seepage as well as minimal overland
pump mine contact water from surface for disposal at the flow collected in sumps are pumped to the
lowest practical level within the mine.
WMP. Depending on volume, it is either

June 3: A swell factor is a mathmatical factor
that is used to account for void space between
particles of material once excavated. A cubic
yard of earth measured in its natural position
swells to more than a cubic yard after it is
excavated. This occurs because of an increase in
voids.

Recommendation Where is this contact water coming
from? The WMP? Is it treated?

discharged directly to underground or treated
and discharged to Snap Lake
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FCRP: Page 4-21: Emulsion Plant Comment The AN storage pad was reclaimed in August- Ammonium nitrate
October 2011 by completely removing the pad material
and liner down to the original ground surface. Analytical
results of confirmatory soil sampling met the applicable
guidelines and no further soil excavation was completed.
Recommendation Is there anywhere that describes how
this area is being addressed for closure? It is an example of
progressive reclamation, are there ongoing monitoring
activities for revegetation? The Conceptual Site Model
should include Groundwater. Nitrates can still be
transported through the groundwater at site and should
be included as a media for the transport of contaminants
(not included in the problem formulation of the Risk
Assessment).

June 3: Nitrate and ammonia degrade in the
natural environment. Only a limited quantity
was released at this location, and remediation
efforts were successfully undertaken. Bedrock is
at or near surface in the downstream locations
where samples were confirmatory samples were
collected, thus capture the potential for
groundwater influence. Given the limited
quantity released, the natural degradation
potential of nitrate and ammonia, and the
observed decrease in concentrations at this site
over time to values that are below applicable
guidelines it is considered that there is no longer
a source to consider with respect to closure.
Substantial monitoring at this location (see
annual Acid/Alkaline Rock Drainage and Metal
leaching reports) has shown that downstream
concentrations of nitrate and ammonia have
returned to values below applicable guidelines
and near background, thus this area is
considered to be rehabilitated.
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FCRP: Project Components

Comment More detail on mine components, such as
infrastructure, could be included including a description of
building dimensions, material, etc. as required by the
Guidelines.
Recommendation This is required by the Board's
Guidelines for Closure and Reclamation of Advanced
Mineral Exploration and Mine Sites in the NWT.

June 3: De Beers refers the board to Appendix
G, Table G.1-2. If required, in previous versions
of the closure plan, De Beers had provided
pictures of each of these buildings identified in
Table G.1-2. These pictures can be re-added to
the FCRP if needed
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FCRP: Page 5-3: PreDisturbance, Existing and Final
Site Conditions - Predisturbance Conditions

Comment Table 5.1: Descriptions of pre-disturbance
environmental conditions are detailed in Section 3 of this
FCRP... Physical setting and characteristics of x are
described Section 4.6.X.
Recommendation Section 4.6.x describes development
and current conditions of the mine site, not predisturbance condition. Section 3 is 50 pages long. This
should reference specifically where pre-disturbance
conditions are described for each mine component.

June 3: A component by component description
of pre-disturbance conditions would add
tremendous bulk to the document with no
meaningful benefit. As described in Table 5-1,
no important or unique environmental
conditions were identified in this area that
would have a significant influence on closure
planning. Therefore, the description of pre-

disturbance conditions provided in Section 3 is
applicable to the entire site.
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FCRP: Page 5-5: Closure
Objectives and Criteria Engagement Feedback

Comment This FCRP has incorporated specific feedback
from stakeholders gathered as part of several engagement
events completed regarding general mine closure
discussions.
Recommendation Examples or references to sections
largely influenced through engagement should be
identified or provided.

June 3: Appendix C outlines engagement data
received and indicates how it has been
incorporated in the FCRP. Appendix C.3 outlines
the input received through traditional
knowledge workshops, provides a summary of
how the input has been incorporated, and
provides cross-reference to the main document
of the FCRP. Highlights of this appendix will be
incorporated in Section 5.2.3 and 5.3 to more
explicitly demonstrate the linkage between
engagement data and the proposed closure
objectives and criteria, the proposed closure
activities, and the proposed monitoring
programs. Key examples include the following:
consideration of caribou access on the North
Pile, where slopes and fill granularity have been
specified as design criteria; removal of all built
surface structures to better reflect the existing
regional landscape which was highlighted as a
concern by stakeholders; extension of
community site visits and SLEMA inspections to
support on-going TK input and to support
integration of TK with professional engineering
judgement; and inclusion of 'minimum expected
timeframes' in criteria for monitoring to more
explicitly indicate that monitoring will continue
until site stability is achieved.
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - No
Long-term Active Care

Comment One of the 4 Closure Principles is No Long-term
Active Care.
Recommendation Why is this principle not identified in
the criteria section Table 5.2 the way the other 3 Closure
Principles are? I know the intention of closure, overall, is to
meet this objective, but specifically how objectives meet
this principle should also be identified, especially if that is
the approach being taken for the other principles.

June 3: As described in Section 2.2.3, as a
primary goal, closure designs seek to achieve no
active long term care and maintenance,
ensuring that any project component that
remains after Closure will not require long-term
active care and maintenance. Physical and
chemical stability will help ensure that this
principle is achieved, and will be proven out
through post-closure monitoring. Post Closure
monitoring is described in the right-hand

column of Table 5.2, and is further detailed in
Section 9 (Table 9.1) of the FCRP.
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW1
â€“ Dust levels safe for people,
vegetation, aquatic life and
wildlife

Comment Criteria: 1. Physical Stability Not applicable as
this is a chemical objective. Activities: Engineering design
and construction of a cover placed over the North Pile.
Recommendation A noted closure activity to support
achieving Objective SW1 is about the physical stability of
the North Pile. Physical stability of the site is an important
component of meeting objective SW1. Perhaps a reference
to the associated North Pile Objective would be
appropriate here (NP1 - Prevent PK from entering the
surrounding terrestrial and aquatic environment).

June 3: The various closure objectives are
interrelated to varying degrees and collectively
work to achieve the overall reclamation goal.
However it is impractical to document all
linkages within each objective statement.
Additionally, documenting linkages within
objectives could confound future demonstration
that an objective has been achieved. Physical
stability of the entire reclaimed mine site is
related to air quality; however physical stability
is a standalone objective as expressed in SW2-1,
SW4-1, SW5-1, NP1-1, NP2-1 and I2-1. Objective
SW1 is specific to dustfall generated from the
mine site as a whole and, as such, does not
require or benefit from inclusion of other
objectives.
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW1
â€“ Dust levels safe for people,
vegetation, aquatic life and
wildlife

Comment Monitoring: Air quality monitoring for
suspended particulates and dustfall will be conducted
during closure.
Recommendation Please identify the Plan(s) associated
with this monitoring. The associated Plans should provide
the duration of post-closure monitoring for each
component as well as provide a description of any
contingency measures in the event monitoring suggests
criteria will not be met.

June 3: Please see response to MVLWB ID 69
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW1
â€“ Dust levels safe for people,
vegetation, aquatic life and
wildlife

Comment 3. Future Use and Aesthetics Future use and
aesthetics objectives are met through chemical stability
criteria as described in SW1-2.
Recommendation Future use is a principle, not an
objective. Reference to chemical stability criteria for
objectives SW1-2 is awkward. The chemical criteria for
SW1 relate to generic standards. There is no link to how
meeting these standards achieve the goals of future use
identified in section 2.2.4. These should be explicit, and if
applicable, supported by community engagement
feedback or TK evidence.

June 3: Please refer to responses MVLWB ID 90
and MVLWB ID 107. Our intent was to indicate
the importance of future use considerations,
including safe use of the area by people and for
wildlife, in designing reclamation activities for
chemical stability of air quality. Input from
communities regarding future land use and
knowledge regarding conditions required for
safety indicate that air quality should be 'safe'.
Air quality standards, supported by the HHERA
problem formulation, have been incorporated in
criteria as a measurement of safety. The

statement will be corrected in the next version
of the FCRP to reflect the correct terminology,
as follows: "The principle of future use has been
considered through identification of chemical
stability criteria for air quality to provide safety
for people, vegetation, aquatic life and wildlife.
Site inspections will be conducted by SLEMA to
provide confirmation of safe conditions at site
including air quality ."
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW2
â€“ Drainage pathways for
surface runoff are physically
stable

Comment 1. Physical Stability Acceptable results of visual
monitoring for deformation and degradation for a
minimum of three years Post-Closure as part of site
geotechnical inspections completed and signed off by a
professional engineer.
Recommendation What are Ã¢Â€Â˜acceptable
resultsÃ¢Â€Â™? What components of visual monitoring
are included in the inspection? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board
requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and
instrumentation inspection that may be required should
be listed for reviewers and the Board to consider. As
required by De Beers for the Gahcho Kue ICRP, revise the
timeline and language of monitoring duration - e.g.
cessation of monitoring may only occur once closure
criteria are fully achieved/once performance assessment
report has been approved by the Board, etc. The threeyear minimum in the criteria will arguably allow for criteria
to be met within that time whether or not the two years of
monitoring is sufficient to determine that the closure
objective has been met. Three years of monitoring will not
allow for the observance of natural variability of most
environmental receptors (water quantity, wildlife use,
etc.). The phrasing of the criteria with the three-year
minimum could, effectively, be self-fulfilling, regardless of
monitoring results.

June 3: Appendix C of the 2018 North Pile
Management Plan describes a Monitoring
Response Framework for the North Pile Facililty
and the Water Management Pond Dams for the
extended care and maintenance period. As such,
that Response Framework is specific to the
named facilities and cannot be directly applied
to other facilities or to the post-closure period.
A monitoring response framework that is
conceptually similar to the North Pile
Framework (as referenced above) can be
developed to apply to drainage pathways
addressed through objective SW2-1 for the postclosure period. This could be part of a
comprehensive post-closure site-wide physical
stability monitoring response framework
provided as a Conditon of the amended Water
Licence. The SW2-1 objective statement is
approriate for the FCRP as written, allowing the
framework to evolve in response to results. The
wording of objective SW2-1 clearly states that 3
years is a minimum monitoring timeframe and
does not require amendment. Timeframes have
been included in closure criteria to provide
clarity regarding the length of time that the
criteria must be met in order to demonstrate
successful achievement of criteria. This
approach is in accordance with the
MVLWB/INAC Guidelines (Section 1.1.6) which
states: Closure criteria may also have a temporal
aspect to consider (e.g., a standard may have to

be met for a pre-defined number of years). In
addition, the FCRP states that monitoring is
conservatively planned for a 20-year postclosure period as follows (S.5.5, page 5-48):
"Most closure criteria require a minimum of 3 5 years of monitoring data (depending on the
criterion) in order to demonstrate completion of
closure objectives. Following the initial 5 years
of Post-Closure, if results indicate that closure
objectives have not yet been achieved, then
monitoring will continue with gradually reducing
scope and frequency for up to 20 years."
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW2
â€“ Drainage pathways for
surface runoff are physically
stable

Comment Monitoring: Surface water quality monitoring
will be completed Post-Closure at applicable drainage
pathways.
Recommendation Please identify the Plan(s) associated
with this monitoring. The associated Plans should provide
the duration of post-closure monitoring for each
component as well as provide a description of any
contingency measures in the event monitoring suggests
criteria will not be met.

June 3: Water quality monitoring will be
conducted through the SNP and AEMP
programs, which are detailed in the Water
Management Plan and the AEMP (2019 Aquatic
Effects Monitoring Program Design Plan for
Closure and Post-closure, Version 0). A column
will be added to Table 5.2 to list these applicable
monitoring plans. These plans outline the
expected duration of Post-closure monitoring,
which is also summarized in Section 5.5.
Contingency actions are described in the AEMP
and in Section 5.6.
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW3
â€“ Surface runoff and seepage
water quality that is safe for
people, vegetation, aquatic life,
and wildlife.

Comment 2. Chemical Stability Meet Effluent Quality
Criteria (EQCs) in surface discharge to achieve in-lake site
specific water quality objectives (SSWQOs) as described in
the approved MVLWB Water Licence and demonstrated by
Post-Closure monitoring for a minimum period of 5 years
after construction of the passive water treatment system.
Recommendation As required by De Beers for the Gahcho
Kue ICRP, revise the timeline and language of monitoring
duration - e.g. cessation of monitoring may only occur
once closure criteria are fully achieved/once performance
assessment report has been approved by the Board, etc.
The five-year minimum in the criteria will arguably allow
for criteria to be met within that time whether or not the
two years of monitoring is sufficient to determine that the
closure objective has been met. The phrasing of the
criteria with the five-year minimum could, effectively, be

June 3: Timeframes have been included in
closure criteria to provide clarity regarding the
length of time that the criteria must be met in
order to demonstrate successful achievement of
criteria. This approach is in accordance with the
MVLWB/INAC Guidelines (Section 1.1.6) which
states: Closure criteria may also have a temporal
aspect to consider (e.g., a standard may have to
be met for a pre-defined number of years). The
timeframe provided for monitoring of water
quality is linked to the construction of the
wetland and is stated as the minimum required
to ensure that criteria do not require monitoring
beyond successful completion of the objective.
If maturation of the wetland requires additional
time and water quality does not meet chemical

self-fulfilling, regardless of monitoring results. Five years of
monitoring will not allow for the observance of natural
variability of most environmental receptors (water
quantity, wildlife use, etc.). Appendix L (Water
Management Design states that Ã¢Â€ÂœIt is estimated
that it will take between 5 and 15 years for vegetation
maturation to occur and wetlands to achieve expected
performance objectives (Chevreux and Clackson 2015).
When performance objectives can be met, the wetland will
be considered mature and post-closure can begin.
Application of wetlands to treat nitrate in cold climates is a
developing field/application, which is why a field-testing
program is recommended to validate or inform changes to
the design and to provide more insight on vegetation
growth rates and projected time to system maturation and
meeting the EQC.Ã¢Â€Â• Please discuss this with regard to
the timelines proposed in the body of the FCRP. The
requirements of EA 1314-002 Measure 1 should be
reflected here and not just referenced under Future Use
and Aesthetics. How can De Beers show that there are no
impacts to aquatic habitat and community in Snap Lake
and downstream? What metrics will be used to determine
that the aquatic ecosystem is not adversely affected?
There should be some aquatic life-related criteria
identified with this objective. Water in Snap Lake is safe to
drink according to the health-based standards of Health
CanadaÃ¢Â€Â™s Guidelines for Canadian Drinking Water
Quality should be a clear criterion. A demonstration that
fish are safe to eat in Snap Lake and downstream
environments should be provided, including indicators for
fish health. This is an opportunity to include ongoing
future involvement and TK.

stability criteria, then development of the
wetland and monitoring of water quality will
continue until the criteria are achieved for a
three year period. All plans, modelling scenarios
and contingencies have considered the
constructed wetland system. Recognizing that
the identification of wetland design criteria and
design details has been an iterative process and
is expected to further develop with field
experience, conservative assumptions have
been used in closure planning. These
assumptions have been included and
rationalized throughout the documentation
where appropriate. However, due to the ongoing development of the wetland design, De
Beers acknowledges that there is some
inconsistency in the level of design detail
provided in various documents comprising the
application. As the design is advanced through
the review process, these documents will be
updated to ensure that the final approved
versions are consistent with the agreed plan. For
transparency, De Beers has endeavoured to
acknowledge (e.g. Section 5.3.2 of the FCRP),
that there exist uncertainties both with respect
to future site water quality and with respect to
timeframes around development and
performance of the wetland. Therefore, some
flexibility in execution planning is required to
ensure that the closure condition is optimal and
that the closure criteria are effecitvely and
efficiently achieved. Given modeling
uncertainties, it is possible, although not
probable, that site water quality will allow
closure criteria to be achieved without the need
for the constructed wetlands, reducing overall
site disturbance and medium-term liabilities. If
this opportunity eventuates, De Beers will
engage with the Closure Working Group and will

submit an updated version of the Final Closure
Plan.
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW3
â€“ Surface runoff and seepage
water quality that is safe for
people, vegetation, aquatic life,
and wildlife.

Comment 3. Future Use and Aesthetics Future use and
aesthetics objectives are met through chemical stability
requirements under SW3-2, whereby EA 1314-02 Measure
1 parts a through c (MVEIRB, 2014) water quality
objectives will be satisfied. [The establishment of SSWQO
for TDS will ensure: a. The aquatic ecosystem is protected
so that fish populations and fish species composition are
not adversely affected compared to pre-mining conditions;
b. Water in Snap Lake is safe to drink according to the
health-based standards of Health Canada's Guidelines for
Canadian Drinking Water Quality (August 2012 edition); c.
Fish are safe to eat in Snap Lake and downstream.]
Recommendation Future use is a principle, not an
objective. There is no link to how meeting these standards
achieve the goals of future use identified in section 2.2.4.
These should be explicit, and if applicable, supported by
community engagement feedback or TK evidence.

June 3: Please refer to responses MVLWB ID 107
and MVLWB ID 90. Our intent was to indicate
the importance of future use considerations,
including providing safe wildlife habitat and safe
use for people, in designing reclamation
activities for chemical stability of surface water
and seepage. Input from communities regarding
future land use has highlighted the importance
of fish populations, fish health, and drinking
water quality, these elemts have been
incorporated in the chemical stability criteria.
The statement will be corrected in the next
version of the FCRP to reflect the correct
terminology, as follows: "The principle of future
use has been considered through identification
of chemical stability criteria for surface and
seepage water quality to support safe use of
water bodies by people, vegetation, aquatic life
and wildlife. Site inspections by SLEMA and
community fish-tasting (where requested) will
be conducted to provide on-going community
input into this objective."
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW3
â€“ Surface runoff and seepage
water quality that is safe for
people, vegetation, aquatic life,
and wildlife.

Comment Activities: Primary Reclamation Activities; Final
grading where required to promote positive drainage.
Recommendation Is the primary closure activity in this
case, not the construction of the wetlands? Activities
associated with the establishment of NP1 should also be
referenced; Reference to physical stability criteria and
activities for I1 may also be appropriate (in addition to
SW2 and NP1).

June 3: Objective SW3 in Table 5.2 will be
updated in the next version of the FCRP to
include additional description in the "Primary
Reclamation Activities" cell to also capture the
installation of the influent storage ponds and
constructed wetlands.
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW3
â€“ Surface runoff and seepage
water quality that is safe for

Comment Monitoring: Geotechnical monitoring
(temperature monitoring within the North Pile area, visual
monitoring of engineered covers for signs of deformation
and/or degradation). Water quality monitoring (runoff and
seepage at locations of concern across the site). Aquatic
and Wildlife effects monitoring (select receptors which are
present at the site following reclamation).

June 3: Geotechnical monitoring is expected to
provide information regarding potential areas of
erosion that may influence water quality;
demonstrating the stability of these areas will
provide evidence that erosion-induced sediment
will not be a concern. This monitoring is outlined
in the North Pile Management Plan. Substantial

people, vegetation, aquatic life, Recommendation Please explain how the monitoring
and wildlife
programs identified will help confirm the meeting of SW3
criteria. Please identify the Plan(s) associated with this
monitoring. The associated Plans should provide the
duration of post-closure monitoring for each component
as well as provide a description of any contingency
measures in the event monitoring suggests criteria will not
be met. Select aquatic life receptors should be identified as
part of the SW3 criteria to demonstrate that the fish
populations in Snap Lake are healthy and safe to eat. What
about geochemical monitoring?
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW4
â€“ Mine areas are physically
stable and safe for use by
people and wildlife.

amounts of available geochemical information
(De Beers 2002, and annual Acid/Alkaline
Drainage and Metal Leaching reports ML/ARD
reports to 2018 indicate that the site is
geochemically stable. SNP monitoring will be
conducted and reviewed to confirm chemical
stability. See response to MVLWB#133 for
duration of post-closure monitoring and a
description of criteria and contingency
measures. Aquatic life receptors (e.g., benthic
invertebrates and fish) are included in the
proposed monitoring and assessment of criteria,
as described in the response to MVLWB#133.

Comment 1. Physical Stability Acceptable results of visual June 3: Please see response to MVLWB ID 95.
monitoring for deformation and degradation for a
minimum of three years Post-Closure as part of site
geotechnical inspections completed and signed off by a
professional engineer.
Recommendation What are Ã¢Â€Â˜acceptable
resultsÃ¢Â€Â™? What components of visual monitoring
are included in the inspection? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board
requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and
instrumentation inspection that may be required should
be listed for reviewers and the Board to consider. As
required by De Beers for the Gahcho Kue ICRP, revise the
timeline and language of monitoring duration - e.g.
cessation of monitoring may only occur once closure
criteria are fully achieved/once performance assessment
report has been approved by the Board, etc. The threeyear minimum in the criteria will arguably allow for criteria
to be met within that time whether or not the two years of
monitoring is sufficient to determine that the closure
objective has been met. Three years of monitoring will not
allow for the observance of natural variability of most
environmental receptors (water quantity, wildlife use,
etc.). The phrasing of the criteria with the three-year

minimum could, effectively, be self-fulfilling, regardless of
monitoring results.
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW4
â€“ Mine areas are physically
stable and safe for use by
people and wildlife.

Comment 3. Future Use and Aesthetics Future use and
June 3: Please refer to responses MVLWB ID 98
aesthetics objectives are met through physical stability
criteria as described in SW4-1.
Recommendation Future use is a principle, not an
objective. There is no link to how meeting these standards
achieve the goals of future use identified in section 2.2.4.
These should be explicit, and if applicable, supported by
community engagement feedback or TK evidence.
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW4
â€“ Mine areas are physically
stable and safe for use by
people and wildlife.

Comment Activities and Monitoring: Engineered earthen June 3: Please see response to MVLWB ID 95.
structures remaining at the site (i.e., North Pile) will be
physically stable. See NP closure objectives below for
details specific to stability of mine waste areas.
Recommendation Are there specific design plans that can
be referenced that can demonstrate the success of this
objective? What does the geotechnical inspection include
to confirm physical stability? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board
requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and
instrumentation inspection that may be required should
be listed for reviewers and the Board to consider.
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW5
â€“ Landscape features (shape
and vegetation) match
aesthetics of the surrounding
natural area. SW5

Comment 3. Future Use and Aesthetics Acceptable results June 3: Please see response to MVLWB ID 95.
of visual monitoring for deformation and degradation for a
minimum of three years Post-Closure as part of site
geotechnical inspections completed and signed off by a
professional engineer.
Recommendation What are Ã¢Â€Â˜acceptable
resultsÃ¢Â€Â™? What components of visual monitoring
are included in the inspection? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board
requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and
instrumentation inspection that may be required should
be listed for reviewers and the Board to consider. As
required by De Beers for the Gahcho Kue ICRP, revise the

timeline and language of monitoring duration - e.g.
cessation of monitoring may only occur once closure
criteria are fully achieved/once performance assessment
report has been approved by the Board, etc. The threeyear minimum in the criteria will arguably allow for criteria
to be met within that time whether or not the two years of
monitoring is sufficient to determine that the closure
objective has been met. Three years of monitoring will not
allow for the observance of natural variability of most
environmental receptors (water quantity, wildlife use,
etc.). The phrasing of the criteria with the three-year
minimum could, effectively, be self-fulfilling, regardless of
monitoring results.There is no link to how meeting these
standards achieve the goals of future use identified in
section 2.2.4. These should be explicit, and if applicable,
supported by community engagement feedback or TK
evidence. If this component is being monitoring by
representatives of SLEMA, perhaps, community approval
of final landscape features or design is a more appropriate
criterion.
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FCRP: Page 5-7: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW5
â€“ Landscape features (shape
and vegetation) match
aesthetics of the surrounding
natural area. SW5

Comment Activities: Engineering design of North Pile will
not exceed elevation of surrounding terrain.
Recommendation Refer to specific engineering design,
surrounding topography has more scales of measurement
than just height. Others should be discussed.

June 3: Please see response to MVLWB ID 103.
Specific to the North Pile as referenced through
objective SW-5, DeBeers highlights that the
general configuration of the facility and the
overall closure approach (rock cover) remain as
approved through the initial Project assessment
and operating authorizations. DeBeers highights
that the engineering design for reclamation of
the North Pile prepared by Golder Associates,
which forms part of the FCRP (Appendix H),
includes the following closure objective as a
design consideration: landscape features match
aesthetics of the surrounding natural area, and
provides the following design statement (S.3.):
The North Pile closure cover configuration was
designed to maintain physical and chemical
stability post-closure, and to provide safe access
and egress for caribou and other wildlife. Locally
sourced non-acid generating materials will be
used for construction of the closure cover and

will blend in with the surrounding natural
landscape.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW6
â€“ Safe passage and use for
Caribou and other wildlife.

Comment 1. Physical Stability Where possible through
engineering design, a 3:1 slope in mine-impacted areas will
be achieved to facilitate caribou passage. Acceptable
results of visual monitoring for deformation and
degradation for a minimum of three years Post-Closure as
part of site geotechnical inspections completed and signed
off by a professional engineer.
Recommendation What is an example for when a 3:1
slope will not be possible, and why is that the case? What
are Ã¢Â€Â˜acceptable resultsÃ¢Â€Â™? What components
of visual monitoring are included in the inspection? The
Engineering Criteria provided in the Snap Lake 2018 North
Pile Management Plan Appendix C is the Type of
information the Board requires. This applies to any mine
component that requires geotechnical inspection. All
components of visual and instrumentation inspection that
may be required should be listed for reviewers and the
Board to consider. As required by De Beers for the Gahcho
Kue ICRP, revise the timeline and language of monitoring
duration - e.g. cessation of monitoring may only occur
once closure criteria are fully achieved/once performance
assessment report has been approved by the Board, etc.
The three-year minimum in the criteria will arguably allow
for criteria to be met within that time whether or not the
two years of monitoring is sufficient to determine that the
closure objective has been met. Three years of monitoring
will not allow for the observance of natural variability of
most environmental receptors (water quantity, wildlife
use, etc.). The phrasing of the criteria with the three-year
minimum could, effectively, be self-fulfilling, regardless of
monitoring results.

June 3: A slope grade of 3(H):1(V) or flatter is a
general specification that is considered safe for
caribou passage on a site-wide basis. There may
be isolated locations on the mine site where
steeper slopes cannot be effectively reduced to
3:1 and where a localized steeper slope grade
does not impede safe caribou passage through
the mine site. The wording in the objectve
statement regarding 3:1 slopes acknowledges
this possibility. Also, please see response to
MVLWB ID 95.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW6
â€“ Safe passage and use for
Caribou and other wildlife.

Comment 3. Future Use and Aesthetics Future use and
aesthetics objectives are met through physical stability
criteria as described in SW6-1.
Recommendation Future use is a principle, not an
objective. There is no link to how meeting these standards
achieve the goals of future use identified in section 2.2.4.
These should be explicit, and if applicable, supported by

June 3: The Reviewer is correct. Future use is
not an objective but rather a principle consistent
with the Guidelines that will be followed during
the closure of our facilities. Please also refer to
MVLWB ID 90. Our intent was to indicate the
importance of future use considerations in
designing reclamation activities for safe passage

community engagement feedback or TK evidence. If this
component is being monitoring by representatives of
SLEMA, perhaps, community approval of final landscape
features or design is a more appropriate criterion

of caribou and other wildlife. Input from
communities regarding future land use and
knowledge regarding conditions required for
wildlife safety has been incorporated in the
physical stability criteria. The statement will be
corrected in the next version of the FCRP to
reflect the correct terminology, as follows: "The
principle of future use of the land for has been
considered through identification of physical
stability criteria for slope angles and maximum
cover fill size to ensure wildlife safety. Site
inspections will be conducted by SLEMA to
provide on-going community input into this
objective."
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW6
â€“ Safe passage and use for
Caribou and other wildlife.

Comment Activities: Engineered earthen structures
remaining at the site (i.e., North Pile) will be physically
stable. See NP closure objectives below for details specific
to stability of mine waste areas.
Recommendation Are there specific design plans that can
be referenced that can demonstrate the success of this
objective? What does the geotechnical inspection include
to confirm physical stability? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board
requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and
instrumentation inspection that may be required should
be listed for reviewers and the Board to consider. There
are other closure activities occurring or that have occurred
to protect the safety of wildlife. All such activities should
be identified (i.e. the sealing of underground access).

June 3: Please see response to MVLWB ID 95.
DeBeers considers this a site-wide objective that
incorporates all activites that may be required to
achieve the objective. Nonetheless, Table 5.2
will be updated with the following statement to
improve clarity for SW6 under the list of
"Primary Activities": Access to the underground
mine will be blocked in a physically stable
manner per objective UG3.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW6
â€“ Safe passage and use for
Caribou and other wildlife.

Comment Activities: Mitigation of environmental risk to
wildlife from soil, sediment or water will be completed as
required based on the applicable closure criteria for
environmental media, as detailed in Closure Objectives
SW2 and I3.
Recommendation Please be explicit about what activities
will be carried out to meet Objective SW6. This is very
unclear.

June 3: Safe passage and use for Caribou and
other wildlife will be met by ensuring that the
post-closure landscape is physically and
chemically suitable and stable for wildlife.
Activities to promote physical suitability include
removal of all surface structures, shaping
landforms to match surrounding terrain and
ensuring that slopes are 3H:1V or less. Activities
to promote chemical suitability include ensuring

that air, soil and water guidelines are met and
using native plants in the revegetation program.
Table 5.2 will be updated with the above
information to improve clarity for SW6.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW6
â€“ Safe passage and use for
Caribou and other wildlife.

Comment Activities: Reclamation of fresh water intake
facilities, the effluent diffuser and other aquatic habitats
per the Fish Habitat Compensation Plan developed in
consultation with DFO.
Recommendation What criteria will this activity help to
achieve? There is no criterion identified for aquatic life
under this objective. Once completed, a detailed
description of the specific activities should be provided,
including a link to the closure criteria it has supported.

June 3: De Beers proposes to remove the text
'Reclamation of fresh water intake facilities, the
effluent diffuser and other aquatic habitats per
the Fish Habitat Compensation Plan developed
in consultation with DFO' from SW6 and add it
to proposed activities under SW4. The text
'Removal of all buildings, equipment and surface
hazards' will also be added to proposed
activities for SW4. These activities support the
objective of safety for people and wildlife, which
implies physical stability of site areas, including
Snap Lake. A detailed description of the
activities and as-builts will be provided in the
Annual Closure and Reclamation Report, with
linkage to the closure objective/criteria it
supports.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW6
â€“ Safe passage and use for
Caribou and other wildlife.

Comment Monitoring: Water quality monitoring (runoff
and seepage at locations of concern across the site).
Wildlife monitoring at the Mine area.
Recommendation Please identify the Plan(s) associated
with this monitoring. The associated Plans should provide
the duration of post-closure monitoring for each
component as well as provide a description of any
contingency measures in the event monitoring suggests
criteria will not be met.

June 3: Please see response to comment
MVLWB ID 96 for Plans associated with water
quality monitoring. Wildlife monitoring will be
conducted through the Wildlife Effects
Monitoring Plan, as summarized in Section 5.5.
This Plan outlines the expected duration of Postclosure monitoring and action levels. The
specific response plan for an action trigger will
always be case-specific, possible contingency
actions are described in Section 5.6. A column
will be added to Table 5.2 to list these applicable
monitoring plans.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7
â€“ Revegetation targeted to
priority areas.

Comment 3. Future Use and Aesthetics a) Revegetation
activities, including scarification, soil preparation, and
seeding, shall be successfully completed at priority areas
to promote natural recovery. Priority areas are defined as
the mine building and main laydown area.
Recommendation What is successfully completed? How
do you measure the successful promotion of natural

June 3: Successful completion of revegetation
activities will be demonstrated by mean plant
coverage as indicated in part b of the criterion.
De Beers proposes to re-word the criterion for
clarity, as follows: Revegetation activities,
including scarification, soil preparation, and
seeding, shall be successfully completed at

recovery? If this component is being monitoring by
representatives of SLEMA, perhaps, community approval
of final landscape features or design is a more appropriate
criterion.

priority areas to promote natural recovery.
Priority areas are defined as the mine building
and main laydown area. Successful completion
will be measured by 5% mean plant coverage on
upland areas within 5 years of seeding as
measured by Post Closure monitoring, resulting
in a mean plant coverage of 29.5% over the LSA.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7
â€“ Revegetation targeted to
priority areas.

Comment Activities: Additional activities as identified
through revegetation research.
Recommendation Snap Lake is in Closure and no
Reclamation Research Plan are identified (as all
reclamation activities should now be identified). What
vegetation research does this point refer to?

June 3: The reviewer is correct that no
additional revegetation research is planned. The
line item was intended to indicate that
revegetation processes will be optimized based
on learnings from on-going monitoring of
existing and future revegetated areas, as well as
any on-going TK input. As this is anticipated to
reflect optimization of planned activities as
opposed to additional activities, this line item
will be removed from the final FCRP.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7
â€“ Revegetation targeted to
priority areas.

Comment Monitoring: Vegetation monitoring will be
completed to evaluate the establishment of vegetation at
reclaimed surfaces across the site and provide a
documented case study for future projects.
Recommendation Please identify the Plan(s) associated
with this monitoring. The associated Plans should provide
the duration of post-closure monitoring for each
component as well as provide a description of any
contingency measures in the event monitoring suggests
criteria will not be met.

June 3: Appendix J.1 Revegetation Plan. Section
5 of the Revegetation Plan provides the
schedule and duration of monitoring. Section
5.2.3 describes how, if criteria are not met,
monitoring will continue. Section 6 describes the
adaptive management strategies (i.e.
contingency measures) that will be used in the
event monitoring indicates criteria will not be
met.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7 NP1 â€“ Prevent PK from
entering the surrounding
terrestrial and aquatic
environment

Comment 1. Physical Stability a) Closure design of
June 3: Please see response to MVLWB ID 95.
engineered structures (including a <0.3 m cover and water
control structures) is prepared by a professional engineer
and approved by the Water Board as necessary. b)
Engineered closure works are constructed according to
design and as-built reports are prepared by the engineer.
Recommendation Are there specific design plans that can
be referenced that can demonstrate the success of this
objective? What does the geotechnical inspection include
to confirm physical stability? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board

requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and
instrumentation inspection that may be required should
be listed for reviewers and the Board to consider.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7 NP1 â€“ Prevent PK from
entering the surrounding
terrestrial and aquatic
environment

Comment c) Facility (including perimeter embankments,
June 3: Please see response to MVLWB ID 95.
water control structures and instrumentation) is routinely
monitored according to design and under the direction of
a professional engineer. d) Facility is periodically inspected
and cumulative monitoring data reviewed against design
by a professional engineer.
Recommendation These are descriptions of monitoring,
not criteria. Specific components of the design that require
monitoring and a description of their measurable success
is the criteria required.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7 NP1 â€“ Prevent PK from
entering the surrounding
terrestrial and aquatic
environment

Comment e) Inspection reports are prepared by the
engineer including recommended maintenance work and
recommended adjustments to the monitoring program. f)
Recommended maintenance work is implemented by the
owner or otherwise addressed in a timely manner.
Recommendation These are not criteria; this is follow-up
from required monitoring. Details for the maintenance,
including contingency plans in the event of failure, should
be explicitly provided in a Closure and Post-Closure North
Pile Management and Monitoring Plan that is submitted
for review and approval.

June 3: Post-Construction Monitoring and
Maintenance is described generally in the North
Pile engineering design that is provided as
Appendix H to the FCRP (S.7). A Closure
Monitoring Plan (CMP) has been provided with
this Licence Amendment Application, as
Appendix A to the following report (as
referenced in the FCRP): De Beers Canada Inc.
2019e. Snap Lake Mine North Pile Management
Plan. Submitted in support of the Closure Water
Licence Application to the Mackenzie Valley
Land and Water Board. March 2019. Section 5.6
of the FCRP describes a contingency plan for
closure and reclamation, and Table 5.7 provides
potential corrective actions for each closure
objective.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7 NP1 â€“ Prevent PK from
entering the surrounding
terrestrial and aquatic
environment

Comment g) As-built reports, monitoring results,
inspection reports and maintenance descriptions are
provided to the Water Board.
Recommendation This is not criteria. What information do
these reports contain to demonstrate the success of
objective NP1?

June 3: Statement (g) ensures and provides
DeBeers' commitment that all information
relevant to various stages of reclamation and
monitoring is provided to the MVLWB. DeBeers
considers this a relevant and important
criterion. The content of each report will reflect
the specific activity or program being reported
on.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7 NP1 â€“ Prevent PK from
entering the surrounding
terrestrial and aquatic
environment

Comment h) Post-Closure monitoring and inspection
June 3: Please see responses to MVLWB ID 95
program proceeds for a minimum of three years and then and MVLWB ID 117.
progressively decreases in scope and frequency based on
demonstrated stability, in coordination with the site-wide
Post-Closure monitoring program, and in accordance with
recommendations of the engineer.
Recommendation These are not criteria; this is follow-up
from required monitoring. Details for the maintenance,
including contingency plans in the event of failure, should
be explicitly provided in a Closure and Post-Closure North
Pile Management and Monitoring Plan that is submitted
for review and approval. As required by De Beers for the
Gahcho Kue ICRP, revise the timeline and language of
monitoring duration - e.g. cessation of monitoring may
only occur once closure criteria are fully achieved/once
performance assessment report has been approved by the
Board, etc. The three-year minimum in the criteria will
arguably allow for criteria to be met within that time
whether or not the two years of monitoring is sufficient to
determine that the closure objective has been met. Three
years of monitoring will not allow for the observance of
natural variability of most environmental receptors (water
quantity, wildlife use, etc.). The phrasing of the criteria
with the three-year minimum could, effectively, be selffulfilling, regardless of monitoring results.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7 NP1 â€“ Prevent PK from
entering the surrounding
terrestrial and aquatic
environment

Comment 2. Chemical Stability Not applicable as this is a
physical objective to prevent the release of PK into the
environment as described in NP1-1. The cover design will
be linked to SW3 to address chemical stability.
Recommendation If cover design of the north pile is
addressed under objective SW3, then North Pile cover
design details and associated North Pile Management and
Monitoring Plan should be referenced under the SW3
activities and monitoring.

June 3: Please also see response to MVLWB ID
102. DeBeers considers the objective statement
approriate and important as written. Design
considerations, which include site aesthetics and
safe caribou assage, and engineering
specifications for the reclamation cover at the
North Pile are more appropriately directly
incorporated into the enginering designs, in this
case the North Pile design report prepared by
Golder Associates and provided as Appendix H
to the FCRP. Community engagement related to
closure planning, including engagement on
closure objectives, is described in Section 2.4 of
the FCRP.

121

FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7 NP1 â€“ Prevent PK from
entering the surrounding
terrestrial and aquatic
environment

Comment 3. Future Use and Aesthetic Consideration for
caribou passage, including appropriate slopes and grain
size, will be incorporated in the North Pile engineered
cover design.
Recommendation This is not measurable criteria. What
are appropriate slopes and grain size? The design of the
North Pile Cover must be done to meet the objective and
the details that confirm the objective is met are the
required criteria. These should be explicit, and if
applicable, supported by community engagement
feedback or TK evidence.

June 3: Please also see response to MVLWB ID
102.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7 NP1 â€“ Prevent PK from
entering the surrounding
terrestrial and aquatic
environment

Comment Activities: Deposition of PK within the North Pile
Facility, which will include a material cover at closure.
Recommendation This is closure, shouldnÃ¢Â€Â™t
deposition of PK within the North Pile be complete?

June 3: Operational deposition of PK into the
North Pile is complete. There will be some
relocation of PK within the North Pile facility as
part of the reclamation activites, with all PK
remaining within the facility. DeBeers would not
object to removal of this statement from the list
of Primary Activites for NP1.
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FCRP: Page 5-8: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - SW7 NP1 â€“ Prevent PK from
entering the surrounding
terrestrial and aquatic
environment

Comment Monitoring: Geotechnical inspections (visual) of
the site will occur Post-Closure in concert with the site
geotechnical inspection and monitoring program. Thermal
monitoring will be completed using thermistor cables
installed in the North Pile. Water quality monitoring of
seepage will occur at the North Pile area as outlined in the
SNP
Recommendation Please identify the Plan(s) associated
with this monitoring. The associated Plans should provide
the duration of post-closure monitoring for each
component as well as provide a description of any
contingency measures in the event monitoring suggests
criteria will not be met.

June 3: The North Pile Management Plan,
Appendix A Closure and Post Closure
Geotechnical MOnitoirng Plan for North Pile
Facility and passive treatment systems, Snap
Lake Mine describes the monitoring program
referened in detail, including the duration of
monitoring. In addition, monitoirng of the North
Pile is further described in Appendix H.1 North
Pile Closure Cover Detailed Design, see Section
7.0.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - NP2
â€“ Physically stable PK
containment area to limit risk of

Comment 1. Physical Stability Acceptable results, as
identified in NP1, of visual monitoring for deformation and
degradation for a minimum of three years Post-Closure as
part of site geotechnical inspections completed and signed
off by a professional engineer.
Recommendation What are Ã¢Â€Â˜acceptable
resultsÃ¢Â€Â™? What components of visual monitoring

June 3: The components of visual monitoring are
listed in the The North Pile Management Plan,
Appendix A Closure and Post Closure
Geotechnical MOnitoirng Plan for North Pile
Facility and passive treatment systems, Snap
Lake Mine Section 3.1. Section 2.1 also describes
the acceptable results would include * North
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failure that would affect safety
of people or wildlife

are included in the inspection? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board
requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and
instrumentation inspection that may be required should
be listed for reviewers and the Board to consider. As
required by De Beers for the Gahcho Kue ICRP, revise the
timeline and language of monitoring duration - e.g.
cessation of monitoring may only occur once closure
criteria are fully achieved/once performance assessment
report has been approved by the Board, etc. The threeyear minimum in the criteria will arguably allow for criteria
to be met within that time whether or not the two years of
monitoring is sufficient to determine that the closure
objective has been met. Three years of monitoring will not
allow for the observance of natural variability of most
environmental receptors (water quantity, wildlife use,
etc.). The phrasing of the criteria with the three-year
minimum could, effectively, be self-fulfilling, regardless of
monitoring results.

Pile thermal stability (thermisters have been
stable for at least two years. *Any erosion
gullies that form do not represent a physical or
environmental risk, and North Pile cover is
performing as designed. *Deformations are
either non-existent or at a steady state and do
not present a concern with respect to the
stability of the facilities. The timeframe had
been included as it was recognized that a single
year of meeting the criteria may not be
sufficient to provide confidence to the MVLWB
and the public that the criteria is met. De Beers
believes that including a specific minimum
number of years of obtaining the desired result
does assist in providing clarity both to the
MVLWB and to De Beers regarding exactly when
a criteria can be considered acheived. In the
case of NP2-1, it is understood that the
Professional engineer would need to sign off on
the geotechnical inspections indicating that the
results are acceptable for a minimum of three
years post closure in order to confirm the
criteria are met. If results were not acceptable
then monitoring would need to continue.

FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - NP2
â€“ Physically stable PK
containment area to limit risk of
failure that would affect safety
of people or wildlife

Comment 3. Future Use and Aesthetics Future use and
aesthetics will be met through physical criteria as
described in NP2-1. Final grading will reflect surrounding
topography.
Recommendation There is no link to how meeting these
standards achieve the goals of future use identified in
section 2.2.4. These should be explicit, and if applicable,
supported by community engagement feedback or TK
evidence

June 3: The Objective NP2 is Physically stable PK
containment area to limit risk of failure that
would affect safety of people or wildlife (FCRP
Table 5.2) . Future use is dependent on physical
stability. Community engagement has indicated
that safey, particularly for wildlife, is a high
priority for communities (FCRP, Appendix C.3
Traditional Knowledge Summary Table, Item 3
NSMA; Item 6 NSMAl, Item 16 Tlicho
Government, Item 21 Tlicho Government; Item
33 Lutsel Ke Dene First Nation). To strengthen
the linkage between the goal of future use and
the physical stabiliity criteria, a statement will
be added to Section 2.2.1 expressing the
community interest in safety of the site

particularly for wildlife and a reference to
Appendix C.3 will be added.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - NP2
â€“ Physically stable PK
containment area to limit risk of
failure that would affect safety
of people or wildlife

Comment Activities: Final landscape inspected and
submission of as-built conditions in a summary report
completed by a professional engineer. Closure
geotechnical monitoring.
Recommendation These are monitoring activities that
should be detailed in the appropriate North Pile
Monitoring and Management Plan. The closure activities
should be a description of the closure activities (i.e. the
construction of the cover, the regrading of slopes, etc.)
that are carried out to meet objective NP2.

June 3: The list of activities provided in the
North Pile Management Plan Section 2.1 will be
added to Table 5.2. 1. Re-grading the slope of
the west perimeter embankment of the Starter
& East Cells. 2. Infilling of the interior
compartments of the Starter & East Cells. 3.
Placement of a final cover layer of coarse
material over the entire North Pile for erosion
protection purposes. 4. Construction of swales
and spillways on the final surficial cover of the
North Pile to the perimeter ditches and influent
storage ponds. The monitoring activities are
described within the North Pile Mangaement
Plan Appendix A Closure and Post Closure
Geotechnical Mnitoirng Plan for North Pile
Facility and passive treatment systems, Snap
Lake Mine.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - NP2
â€“ Physically stable PK
containment area to limit risk of
failure that would affect safety
of people or wildlife

Comment Monitoring: Geotechnical inspections (visual) of
the site will occur Post-Closure in concert with the site
geotechnical inspection and monitoring program.
Recommendation What components of visual monitoring
are included in the inspection? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board
requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and
instrumentation inspection that may be required should
be listed for reviewers and the Board to consider.

June 3: The components of visual monitoring are
listed in the The North Pile Management Plan,
Appendix A Closure and Post Closure
Geotechnical Monitoirng Plan for North Pile
Facility and passive treatment systems, Snap
Lake Mine Section 3.1.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - NP2
â€“ Physically stable PK
containment area to limit risk of
failure that would affect safety
of people or wildlife

Comment Monitoring: Thermal monitoring will be
completed using thermistors that will be installed in the
North Pile. Permafrost establishment is not required to
achieve stable slopes, but may enhance it.
Recommendation Please identify the Plan(s) associated
with this monitoring. The associated Plans should provide
the duration of post-closure monitoring for each
component as well as provide a description of any

June 3: Thermal monitoring is described in the
North Pile Management Plan, Appendix A
Closure and Post Closure Geotechnical
Monitoirng Plan for North Pile Facility and
passive treatment systems, Snap Lake Mine
Section 3.2.2.. Section 4.0 of the same Plan
describes the frequency of monitoring.
Corrective Actions are provided in the FCRP

contingency measures in the event monitoring suggests
criteria will not be met.

Appendix H.1 North Pile Closure Cover Detailed
Design Section 7.3.
June 3: The UG1 objective is met by the criteria
listed in SW3: Meet Effluent Quality Criteria
(EQCs) in surface discharge to achieve in-lake
site specific water quality objectives (SSWQOs)
as described in the approved MVLWB Water
Licence and demonstrated by Post-Closure
monitoring for a period of 5 years after
construction. The SSWQO and EQCs were set at
levels which will ensure that aquatic life and
communities will remain unharmed. De Beers
will continue to monitor all aspects of aquatic
life and communties via the Aquatic Effects
Monitoring Program and the Surveillance
Network Program. This linkage is made in the
FCRP Table 5.6 and Table 5.7. Further detail on
the aquatic effects monitoring is provided in
Section 5.5.3 and 5.5.4.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - UG1
â€“ Flooding of the
underground mine will have no
impacts to aquatic habitat and
community in source lakes.

Comment 1. Physical Stability Not applicable as physical
stability of the underground mine is addressed in UG3. 2.
Chemical Stability Not applicable as chemical stability of
the underground mine is addressed in UG2. 3. Future Use
and Aesthetics Not applicable as future use and aesthetics
objectives will be achieved through SW3.
Recommendation How can De Beers show that there are
no impacts to aquatic habitat and community in source
lakes? There should be some aquatic life-related criteria
identified with this objective.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - UG1
â€“ Flooding of the
underground mine will have no
impacts to aquatic habitat and
community in source lakes.

Comment Activities: Any waters that escape from the
June 3: See response to MVWLB ID 129. De
underground will be treated as surface runoff and covered Beers will continue to monitor Snap Lake as
by actions described under SW3.
described in the AEMP.
Recommendation What about seepage waters and
interactions with Snap Lake? If covered by UG2, a
reference here should be provided.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - UG2
â€“ Underground mine should
not contribute to the
contamination of ground or
surface water.

Comment 2. Chemical Stability The removal of all potential
contaminant sources was done prior to flooding in
consultation with the GNWT Inspector. This objective will
be demonstrated through Post-Closure monitoring as
described in SW3-2.
Recommendation The first part of this is an activity, not
criteria.

June 3: The criterion for chemical stability for
the UG 2 objective is the confirmation that
potential contamination sources were removed
prior to flooding. Confirmation that an activity
was completed is an appropriate criteria similar
to the criteria for closure of Infrastructure which
include statements like "Following the
completion of a Hazardous Substances
Assessment all potentially hazardous materials
will be removed off-site to an approved disposal
facility or treated on-site as per the approved
Waste Management Plan". Criteria proposed in

the FCRP include both confirmatory criteria for
completion of certain activities, and
performance monitoring criterion. In general,
when there is a high degree of confidence that a
given reclamation activity will be effective in
meeting the objective, a confirmatory criterion
will be selected. Where there is less confidence,
or a higher range of possible outcomes from
implementation of the reclamation activity, a
performance based criterion will be applied. In
this case, there is a high degree of confidence
that removal of potential contamination sources
from the underground would be effective in
ensuring the underground would not
contaminate the ground or surface water.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - UG2
â€“ Underground mine should
not contribute to the
contamination of ground or
surface water.

Comment 3. Future Use and Aesthetics Not applicable as
future use and aesthetics objectives will be achieved
through UG2-2 and SW3-2.
Recommendation As required by De Beers for the Gahcho
Kue ICRP, revise the timeline and language of monitoring
duration - e.g. cessation of monitoring may only occur
once closure criteria are fully achieved/once performance
assessment report has been approved by the Board, etc.
The five-year minimum in the criteria will arguably allow
for criteria to be met within that time whether or not the
two years of monitoring is sufficient to determine that the
closure objective has been met. The phrasing of the
criteria with the five-year minimum could, effectively, be
self-fulfilling, regardless of monitoring results. Five years of
monitoring will not allow for the observance of natural
variability of most environmental receptors (water
quantity, wildlife use, etc.). Appendix L (Water
Management Design states that Ã¢Â€ÂœIt is estimated
that it will take between 5 and 15 years for vegetation
maturation to occur and wetlands to achieve expected
performance objectives (Chevreux and Clackson 2015).
When performance objectives can be met, the wetland will
be considered mature and post-closure can begin.
Application of wetlands to treat nitrate in cold climates is a
developing field/application, which is why a field-testing

June 3: To clarify monitoring timelines, the
minimum of 5 years of post-closure monitoring
of the discharge from the wetlands would begin
only after the wetland is discharging to Snap
lake (i.e., after 5 to 15 years required for
vegetation to mature in the wetlands and
wetlands to achieve expected performance
objectives). As described in the response to
MVLWB Comment 129, EQC were set based on
meeting AEMP benchmarks at the edge of the
mixing zone and further out into Snap Lake.
AEMP benchmarks include water quality
guidelines and site-specific water quality
objectives (SSWQOs) that are protective of
aquatic life. These criteria will allow an
assessment of whether Objective SW3 has been
met. See also the response to MVLWB#133 for
additional information regarding the duration of
post-closure monitoring, criteria for assessment
endpoints and values (such as Fish Safe To Eat
and Water Safe to Drink), and contingency
measures.

program is recommended to validate or inform changes to
the design and to provide more insight on vegetation
growth rates and projected time to system maturation and
meeting the EQC.Ã¢Â€Â• Please discuss this with regard to
the timelines proposed in the body of the FCRP. The
requirements of EA 1314-002 Measure 1 should be
reflected here and not just referenced under Future Use
and Aesthetics. How can De Beers show that there are no
impacts to aquatic habitat and community in Snap Lake
and downstream? What metrics will be used to determine
that the aquatic ecosystem is not adversely affected?
There should be some aquatic life-related criteria
identified with this objective. Water in Snap Lake is safe to
drink according to the health-based standards of Health
CanadaÃ¢Â€Â™s Guidelines for Canadian Drinking Water
Quality should be a clear criterion. A demonstration that
fish are safe to eat in Snap Lake and downstream
environments should be provided, including indicators for
fish health. This is an opportunity to include ongoing
future involvement and TK. Future use is a principle, not an
objective. There is no link to how meeting these standards
achieve the goals of future use identified in section 2.2.4.
These should be explicit, and if applicable, supported by
community engagement feedback or TK evidence.
133

FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - UG2
â€“ Underground mine should
not contribute to the
contamination of ground or
surface water.

Comment Monitoring: Water quality monitoring (at
locations of concern across the site). Post-Closure aquatic
effects monitoring of Snap Lake
Recommendation Please identify the Plan(s) associated
with this monitoring. The associated Plans should provide
the duration of post-closure monitoring for each
component as well as provide a description of any
contingency measures in the event monitoring suggests
criteria will not be met.

June 3: The Surveillance Network Program (SNP)
describes the monitoring of water quality at key
locations across the site, including stations
within Snap Lake that are also monitored and
assessed against criteria under the 2019 AEMP
Design Plan for Closure and Post-closure. The
SNP describes whether the stations are active or
inactive during Closure and Post-closure. The
2019 AEMP Design Plan describes the
monitoring and assessment of water quality,
toxicity, sediment quality, plankton, benthic
invertebrates and fish in Snap Lake. The
duration of monitoring for each component is
summarized in Table 5.1.1 of the AEMP Design
Plan. The AEMP Design Plan also provides a
Response Framework (Section 8.0) to identify

and respond to potential effects related to
Significance Thresholds (i.e., defined as a level of
change that, if exceeded, would result in a
significant adverse effect), which were
organized into five categories related to key
values (Assessment Endpoints defined inSection
3 of the AEMP Design Plan): 1) Water is safe to
drink 2) Fish are safe to eat 3) Sediment quality
is maintained 4) The ecological function of Snap
Lake (i.e., the"ecosystem services" it provides
including fish health and community) is
preserved 5) Traditional use in MacKay Lake is
maintained . There are four defined levels of
potential effects in the Response Framework for
each of the key values: negligible, low, medium,
and high Action Levels. In increasing order of
concern (negligible to high), Action Levels will be
triggered if the parameter used to assess one or
more of the value identified above is trending
towards the Significance Threshold. The Action
Levels are provided in Tables 8.4-1, 8.5-1, 8.5-2
and 8.6-1 . The"proposed responses" to the
triggering of Action Levels are equivalent to
"contingency measures" or contingency
actions. These responses will be applied in the
event that an Action Level is triggered and are
provided in Section 8.7. and Table 8.7-1.
134

FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - UG3
â€“ Underground mine
workings are physically stable.

Comment 1. Physical Stability Prior to flooding, the Mine
was physically stable in accordance with the WSCC NWT's
Mines Act requirements. All Mine openings to surface, and
permanent seals, will be designed and inspected in
accordance with NWT Mines Act and associated
regulations and will be constructed and inspected for a
minimum of three years Post-Closure by a professional
engineer.
Recommendation What were the WSCC NWTÃ¢Â€Â™s
Mines Act requirements that were met? Give a description
or summary. The rest of this criteria is the monitoring
activities required to ensure unknown criteria are met.

June 3: The mine plan must be approved
throughout the life of mine by the WSCC
Inspector. This includes a full geotechincal
component as an example. Any proponent must
file a full mine plan and support documentation
with the WSCC that is approved by the Chief
inspector of mines in accordance with the Mines
Act and its associate regulations.

Refer to comment #32 regarding the use of specific
timelines in criteria.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - UG3
â€“ Underground mine
workings are physically stable.

Comment 3. Future Use and Aesthetics Future use and
aesthetics objectives are met through physical criteria as
described in UG3-1. Where appropriate, aesthetic
considerations will be included in designs.
Recommendation There is no link to how meeting these
standards achieve the goals of future use identified in
section 2.2.4. These should be explicit, and if applicable,
supported by community engagement feedback or TK
evidence. Please provide more information about the
statement that where appropriate, aesthetic
considerations will be included in designs; designs of
what? What is an example? How can this be measured or
confirmed?

June 3: The statement "Where appropriate,
aesthetic considerations will be included in the
designs' refers to the caps of the portals and
raises. There are no designs for the
underground. The concrete caps will be
designed to block human or wildlife access, but
with consideration for aesethics. De Beers
acknowledges that aesthetics are difficult to
measure. Some considerations will be colour
(natural preferred), form or shape (natural
rather than oddly geometric) and general
appearnce. The primary function of the caps will
be to keep people and wildlife safe.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - UG3
â€“ Underground mine
workings are physically stable.

Comment Activities: Engineering design of concrete caps
for mine portals and raises by a professional engineer.
Recommendation Refer to specific engineering design and
how the design was developed to support objective UG3.

June 3: The concrete cap design is provided in
the FCRP Appendix G.2 Snap Lake Mine Opening
to Surface - Closure Design. The design ensures
there is no opening from the underground to
the surface, therefore contributing to the
Objective of physical stability.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - UG3
â€“ Underground mine
workings are physically stable.

Comment Monitoring: Geotechnical inspections (visual) of June 3: Refer to MVLWB ID 124.
the site will occur Post-Closure in concert with the site
geotechnical inspection and monitoring program.
Recommendation What components of visual monitoring
are included in the inspection? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board
requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and
instrumentation inspection that may be required should
be listed for reviewers and the Board to consider.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I1 â€“
Prevent remaining
infrastructure from
contaminating land or water.

Comment 2. Chemical Stability Following the completion
of a Hazardous Substances Assessment all potentially
hazardous materials will be removed off-site to an
approved disposal facility or treated on-site as per the
approved Waste Management Plan. Any residual soil
contamination will be addressed as described in I3.
Recommendation This is not criteria, it is a description of

June 3: The criteria will be re-worded so as to
reflect it is confirmation that the activity has
been completed, rather than description of the
activity. Proposed wording is as follows:
"Confirmation that all potentially hazardous
materials have been moved to an approved
disposal facility or treated on site as per the
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I1 â€“
Prevent remaining
infrastructure from
contaminating land or water.

closure activities and associated monitoring/management.
What are the Ã¢Â€Â˜remaining infrastructureÃ¢Â€Â™?
Identifying exactly what is being considered under this
objective might help formulate specific, measurable
criteria.

approved Waste Mnagement Plan.". This is
something that an Inspector can confirm. It is
measurable and achievable and there is a high
degree of confidence that it will be effective in
meeting the Objective. Criteria proposed in the
FCRP include both confirmatory criteria for
completion of certain activities, and
performance monitoring criterion. In general,
when there is a high degree of confidence that a
given reclamation activity will be effective in
meeting the objective, a confirmatory criterion
will be selected. Where there is less confidence,
or a higher range of possible outcomes from
implementation of the reclamation activity, a
performance based criterion will be applied. In
this case, there is a high degree of confidence
that removal of hazardous materials from the
site would be effective in ensuring the
infrastructure would not contaminate the land
or water. Remaining infrastructure refers to any
infrastruture at the site. A listing of
Infrastructure is provided in the FCRP Table 4.2 :
All constructed surface features, materials and
works except for the North Pile and its related
water management structures. Includes
buildings and equipment, laydown areas, pads
and stockpiles, piping, airstrip, roads, pits and
quarries, and waste management facilities.

Comment 3. Future Use and Aesthetics Future use and
aesthetics objectives will be addressed through chemical
stability criteria as described in I1-2.
Recommendation There is no link to how meeting these
standards achieve the goals of future use identified in
section 2.2.4. These should be explicit, and if applicable,
supported by community engagement feedback or TK
evidence. If this component is being monitoring by
representatives of SLEMA, perhaps, community approval
of final landscape features or design is a more appropriate
criterion.

June 3: Future use is dependent on the site
remaining safe. Community engagement has
indicated that safety is a high priority for
communities and that removal of infastructure
is an important step in preventing any possibility
of future contamination from buildings or
infrastructure (FCRP, Appendix C.3 Traditional
Knowledge Summary Table, Item 27 LKDFN,
Item 31 LKDFN). Following the completion of a
Hazardous Substances Assessment all
potentially hazardous materials will be removed
off-site to an approved disposal facility or

treated on-site as per the approved Waste
Management Plan. This objective and criteria
are focussed on ensuring that infrastructure
does not contaminate the land or water. The key
activities for ensuring the objective is met are
that hazardous materials will be removed from
site, infrastructure itself will be removed from
site, and an Environmental Site Assessment
completed to verify the criteria are met. It will
be important that this information is shared
with the MVLWB, reviewers, and Indigenous
Parties so that they know and understand the
status of the site, the status of the removal of
infrastructure, and the status of any areas of
contamination. This will be accomplished
through the normal public review process as
well as the completion of site visits as per the
Engagement Plan (2018). The aesthetic portion
of this objective will be met by removing
buildings and infrastructure. This will be
confirmed through the submission of as-built
conditions which indicate the infrastructure has
been removed.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I1 â€“
Prevent remaining
infrastructure from
contaminating land or water.

Comment Activities: Post-Closure Environmental Site
Assessment and Remedial Action Plan completed by a
professional engineer or geoscientist, in accordance with
GNWT guidelines (GNWT, 2003).
Recommendation Please explain why an additional
Remedial Action Plan would be required (or refer to
Section that provides information). All proposed activities
associated with mine closure should be provided in the
FCRP. If this process happens following approval of the
FCRP, a process will have to be developed in the drafting
of the Licence to ensure the RAP is submitted for review
and approval prior to remediation (Like the Design Plan
process).

June 3: The purpose of the ESA is provided in
the FCRP Section 5.3.2.1 (Page 5-18). A postclosure environmental site assessment will be
conducted to : *Determine the presence or
absence of contaminated soil; * Determine the
presence or absence of contaminated surface
water; * Delineate the extent of contamination
(if present); and * Provide volume estimates of
contaminated soil/water within the areas
investigated. A remedial action plan would only
be required if contamination is above
acceptable limits and is not accounted for in the
Waste Management Plan.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I1 â€“

Comment Activities: All potentially hazardous materials
and equipment will be removed from site.
Recommendation There are other closure activities
occurring to protect the safety of wildlife. All such

June 3: The sealing of the underground access is
addressed in UG-3. The Objetive I1 is to prevent
remaining infrastructure from contaminating
the land or water. This objective will be met by

Prevent remaining
infrastructure from
contaminating land or water.

activities should be identified (i.e. the sealing of
underground access) in an expanded I2 objective, see
comment below.

removing potentially hazarous materials and
equipment from site. Additionally, a postclosure environmental site assessment will be
conducted and any areas of contamination will
be identified and addressed at that time. This is
a standard method of closing a site and
confirming any areas of contamination have
been addressed.

142

FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I1 â€“
Prevent remaining
infrastructure from
contaminating land or water.

Comment Monitoring: Submission of as-built conditions in
a summary report completed by a qualified person. Water
quality monitoring (at locations of concern across the site).
Recommendation What As-Built conditions will be
provided for the closure of infrastructure? Whatever they
may be, they should demonstrate the qualities of the
remaining infrastructure that demonstrate its success
under the applicable objective. Please identify the Plan(s)
associated with this monitoring. The associated Plans
should provide the duration of post-closure monitoring for
each component as well as provide a description of any
contingency measures in the event monitoring suggests
criteria will not be met. What components of visual
monitoring are included in the inspection? The Engineering
Criteria provided in the Snap Lake 2018 North Pile
Management Plan Appendix C is the Type of information
the Board requires. This applies to any mine component
that requires geotechnical inspection. All components of
visual and instrumentation inspection that may be
required should be listed for reviewers and the Board to
consider.

June 3: The As-Built conditions will be provided
within the Environmental Site Asessment. This
report will include photographs, a site map, and
results of any soil tests to confirm contaminated
areas have been addressed. The water quality
aspect of the Monitoring will occur through the
AEMP. The AEMP Design Plan describes the
duration of post-closure monitoring and
potential responses to the triggering of action
levels. See response to MVLWB 133 for further
detail.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I2 â€“
On-site disposal areas are safe
for people, wildlife, and
vegetation.

Comment Objective I2 should be expanded to include all
infrastructure.
Recommendation Plans associated with the removal of all
buildings and foundations should be identified as part of
the Activities associated with this expanded objective.

June 3: The need to ensure all infrastructure
areas are safe for people, wildlife and
vegetation is already addressed in SW4 and
SW6. Those site-wide objectives apply to
infrastructure areas as well as waste disposal
facilities. Objective I2 was developed and
approved to ensure that special attention was
paid to the on-site landfill and waste transfer
storage area. During active closure, waste will
be handled, stored and disposed of as
descrribed in the the Waste Management Plan.

The Waste Management Facilites are further
described within the FCRP Section 4.6.3.6 and
Section 5.3.4.2. Upon completion of demolition,
the landfill will no longer be needed and it will
be closed and capped as described in the FCRP
Appendix H.1 North Pile Closure Cover Detailed
Design Section 4.1.2.. A reference to both the
Waste Management Plan and the North Pile
Closure Cover Detailed Design will be added to
the monitoring section of Table 5.2 for objective
I2 within the FCRP.
144

FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I2 â€“
On-site disposal areas are safe
for people, wildlife, and
vegetation.

Comment 1. Physical Stability a) Any on-site disposal area
(i.e., North Pile Landfills) will be designed and constructed
by a professional engineer. b) Acceptable results of visual
monitoring for deformation and degradation for a
minimum of three years Post-Closure as part of site
geotechnical inspections completed and signed off by a
professional engineer.
Recommendation The exact on-site disposal areas should
be identified, not an example. What are Ã¢Â€Â˜acceptable
resultsÃ¢Â€Â™? What components of visual monitoring
are included in the inspection? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board
requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and
instrumentation inspection that may be required should
be listed for reviewers and the Board to consider. As
required by De Beers for the Gahcho Kue ICRP, revise the
timeline and language of monitoring duration - e.g.
cessation of monitoring may only occur once closure
criteria are fully achieved/once performance assessment
report has been approved by the Board, etc. The threeyear minimum in the criteria will arguably allow for criteria
to be met within that time whether or not the two years of
monitoring is sufficient to determine that the closure
objective has been met. Three years of monitoring will not
allow for the observance of natural variability of most
environmental receptors (water quantity, wildlife use,
etc.). The phrasing of the criteria with the three-year

June 3: a) For a map showing the location of the
landfill, see FCRP Appendix F, Figure 1. A
reference to this figure will be added to Table
5.2. The operational landfill is located within Cell
LF of the Starter Cell. The closure landfills will be
located within Cell 1 and 2 of the East Cell.
Further to visual monitoring and response to
MVLWB 124, acceptable results of visual
monitoring for deformation and degradation is
part of the geotechnical inspections completed
and signed off by a professional engineer and
evaluated with respect to the geotechnical
response framework for closure. The timeframe
had been included as it was recognized that a
single year of meeting the criteria may not be
sufficient to provide confidence to the MVLWB
and the public that the criteria is met. De Beers
believes that including a specific minimum
number of years of obtaining the desired result
does assist in providing clarity both to the
MVLWB and to De Beers regarding exactly when
a criteria can be considered achieved. In the
case of I2-1, it is understood that the
Professional engineer would need to sign off on
the geotechnical inspections indicating that the
results are acceptable for a minimum of three
years post closure in order to confirm the
criteria are met. If results were not acceptable
then monitoring would need to continue.

minimum could, effectively, be self-fulfilling, regardless of
monitoring results.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I2 â€“
On-site disposal areas are safe
for people, wildlife, and
vegetation.

Comment 2. Chemical Stability Chemical stability will be
achieved by removing/treating all hazardous waste as
described in objectives I1 and I3.
Recommendation The final criteria for on-site disposal
(and other remaining infrastructure) areas should be
explicitly identified for reviewers. If GNWT Guidelines are
being used, what is the final end-use to inform criteria? If a
parameter of concern is not identified in the GNWT
Environmental Guideline for Contaminated Site
Remediation, how will it be established? Contaminated
soils throughout the site and soils associated with the
landfill would likely have different constituents of concern
that should be identified, and final end-use goals should be
clearly identified as the objectiveÃ¢Â€Â™s criteria. This is
not criteria, it is a description of closure activities and
associated monitoring/management. What are the
Ã¢Â€Â˜remaining infrastructureÃ¢Â€Â™? Identifying
exactly what is being considered under this objective
might help formulate specific, measurable criteria.

June 3: The criteria will be re-worded so as to
reflect it is confirmation that the activity has
been completed, rather than description of the
activity. Proposed wording is as follows:
"Confirmation that all potentially hazardous
materials have been moved to an approved
disposal facility or treated on site as per the
approved Waste Mnagement Plan.". This is
something that an Inspector can confirm. It is
measurable and achievable and there is a high
degree of confidence that it will be effective in
meeting the Objective. Remaining infrastructure
refers to any infrastruture at the site. A listing of
Infrastructure is provided in the FCRP Table 4.2 :
All constructed surface features, materials and
works except for the North Pile and its related
water management structures. Includes
buildings and equipment, laydown areas, pads
and stockpiles, piping, airstrip, roads, pits and
quarries, and waste management facilities.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I2 â€“
On-site disposal areas are safe
for people, wildlife, and
vegetation.

Comment 3. Future Use and Aesthetics Future use and
aesthetic objectives will be met through physical criteria as
described in I2-1.
Recommendation There is no link to how meeting these
standards achieve the goals of future use identified in
section 2.2.4. These should be explicit, and if applicable,
supported by community engagement feedback or TK
evidence.

June 3: The Objective I2 is On-site disposal areas
are safe for people, wildlife, and vegetation
(FCRP Table 5.2) . Future use is dependent on
the site remaining safe. Community engagement
has indicated that safey, particularly for wildlife,
is a high priority for communities (FCRP,
Appendix C.3 Traditional Knowledge Summary
Table, Item 3 NSMA; Item 6 NSMAl, Item 16
Tlicho Government, Item 21 Tlicho Government;
Item 33 Lutsel Ke Dene First Nation). To
strengthen the linkage between the goal of
future use and the criteria, a statement will be
added to Section 2.2.1 expressing the
community interest in safety of the site
particularly for wildlife and a reference to
Appendix C.3 will be added to I2 in Table 5.2 of
the FCRP.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I2 â€“
On-site disposal areas are safe
for people, wildlife, and
vegetation.

Comment Activities: The WMP and North Pile sumps will
be covered to stabilize accumulated sediments.
Recommendation Please clarify how this activity addresses
objective I2. And whether or not it could be added to
support the achievement of other objectives.

June 3: This activity is related to the North Pile,
not the waste management areas (e.g. landfill).
This activtiy (The WMP and North Pile Sumps
will be covered to stablize accumulated
sediments) will be moved in Table 5.2 to the
NP2 row.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I2 â€“
On-site disposal areas are safe
for people, wildlife, and
vegetation.

Comment Activities: Final landscape inspected and
submission of as-built conditions in a summary report
completed by a professional engineer. Post-Closure
geotechnical monitoring at appropriate locations.
Recommendation These are monitoring activities that
should be detailed in the appropriate North Pile
Monitoring and Management Plan. The closure activities
should be a description of the closure activities (i.e. the
construction of the cover, the regrading of slopes, etc.)
that are carried out to meet objective NP2.

June 3: The list of activities provided in the
North Pile Management Plan Section 2.1 will be
added to Table 5.2. 1. Re-grading the slope of
the west perimeter embankment of the Starter
& East Cells. 2. Infilling of the interior
compartments of the Starter & East Cells. 3.
Placement of a final cover layer of coarse
material over the entire North Pile for erosion
protection purposes. 4. Construction of swales
and spillways on the final surficial cover of the
North Pile to the perimeter ditches and influent
storage ponds.
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FCRP: Page 5-9: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I2 â€“
On-site disposal areas are safe
for people, wildlife, and
vegetation.

Comment Monitoring: Geotechnical inspections (visual) of
the site will occur Post-Closure in concert with the site
geotechnical inspection and monitoring program
Recommendation What components of visual monitoring
are included in the inspection? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board
requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and
instrumentation inspection that may be required should
be listed for reviewers and the Board to consider.

June 3: see response to MVLWB 124 and GNWTENR ID 132 and 133. The onsite disposal facility
is located within the North Pile and a
component of the North Pile final design. Any
monitoring associated with the North Pile is
further disucssed in MVLWB 124 response.
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FCRP: Page 5-10: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I3 â€“
Contaminated soils and waste
disposal areas that cannot
contaminate land and water.

Comment 1. Physical Stability Physical stability is
addressed through SW4 and I2.
Recommendation What are Ã¢Â€Â˜acceptable
resultsÃ¢Â€Â™? What components of visual monitoring
are included in the inspection? The Engineering Criteria
provided in the Snap Lake 2018 North Pile Management
Plan Appendix C is the Type of information the Board
requires. This applies to any mine component that requires
geotechnical inspection. All components of visual and

June 3: For physical stability, monitoring and
engineering criteria, please see response to
GNWT-ENR ID 132 and 133. And also MVLWB
124 & MVLWB 144 and MVLWB 149.

instrumentation inspection that may be required should
be listed for reviewers and the Board to consider. As
required by De Beers for the Gahcho Kue ICRP, revise the
timeline and language of monitoring duration - e.g.
cessation of monitoring may only occur once closure
criteria are fully achieved/once performance assessment
report has been approved by the Board, etc. The threeyear minimum in the criteria will arguably allow for criteria
to be met within that time whether or not the two years of
monitoring is sufficient to determine that the closure
objective has been met. Three years of monitoring will not
allow for the observance of natural variability of most
environmental receptors (water quantity, wildlife use,
etc.). The phrasing of the criteria with the three-year
minimum could, effectively, be self-fulfilling, regardless of
monitoring results.
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FCRP: Page 5-10: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I3 â€“
Contaminated soils and waste
disposal areas that cannot
contaminate land and water.

Comment 2. Chemical Stability Contaminated soil areas at
the Mine are remediated in accordance with the GNWT
Environmental Guideline for Contaminated Site
Remediation and to the satisfaction of a professional
engineer or geoscientist.
Recommendation The final criteria for on-site disposal
(and other remaining infrastructure) areas should be
explicitly identified for reviewers. If GNWT Guidelines are
being used, what is the final end-use to inform criteria? If a
parameter of concern is not identified in the GNWT
Environmental Guideline for Contaminated Site
Remediation, how will it be established? Contaminated
soils throughout the site and soils associated with the
landfill would likely have different constituents of concern
that should be identified, and final end-use goals should be
clearly identified as the objectiveÃ¢Â€Â™s criteria. This is
not criteria, it is a description of closure activities and
associated monitoring/management. What are the
Ã¢Â€Â˜remaining infrastructureÃ¢Â€Â™? Identifying
exactly what is being considered under this objective
might help formulate specific, measurable criteria.

June 3: The Snap Lake Mine site after closure
will shift from the Industrial category to the
Agricultural/Wildland Category as defined in the
Environmental Guideline for Contaminated Site
Remediation (2009). The remaining
infrastructure simply refers to any infrastructure
on site. Infrastructure is defined in the FCRP
(Table 4.2). It includes all constructed surface
features, materials and works except for the
North Pile and its related water management
structures. Includes buildings and equipment,
laydown areas, pads and stockpiles, piping,
airstrip, roads, pits and quarries, and waste
management facilities. Waste dipsoal areas (i.e.
landfills) will be buried, covered, and capped.
They will receive only inert, non-hazardous
materials. Seepage from the waste disposal
areas is predicted to be limited. The small
volume of seepage that may arise from the
landfills would be expected to enter the North
Pile Permeter Control Structures where it would
flow into the influent water storage areas and
through the passive treatment system. Water
quality will be monitored closely as required by

the SNP. Specific to contaminated soil areas that
may occur elsewhere at the mine, the
contaminants of concern will be established
after completion of the ESA; however, based on
operations it is expected that the contaminants
of concern will be petroleum hydrocarbons from
fuel / oil spills. The GWNT Guideline has criteria
for petroleum hydrocarbons, as well as, a variety
of other consituents (see appendix 3 and 4 of
the Guideline for a complete list). In the event
that a constitute of concern is not addressed in
the GNWT guideline, the CCME Soil Quality
Guidelines for the Portection of Environemntal
and Human Health will be targeted for
additional criteria.
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FCRP: Page 5-10: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I3 â€“
Contaminated soils and waste
disposal areas that cannot
contaminate land and water.

Comment 3. Future Use and Aesthetics Future use and
aesthetics are met through I3-2 and I2.
Recommendation There is no link to how meeting these
standards achieve the goals of future use identified in
section 2.2.4. These should be explicit, and if applicable,
supported by community engagement feedback or TK
evidence. If this component is being inspected by
Indigenous representative(s), perhaps, community
approval of final landscape features or design is a more
appropriate criterion.

June 3: Future use is dependent on the site
remaining safe. Community engagement has
indicated that safey, particularly for wildlife, is a
high priority for communities (FCRP, Appendix
C.3 Traditional Knowledge Summary Table, Item
3 NSMA; Item 6 NSMAl, Item 16 Tlicho
Government, Item 21 Tlicho Government; Item
33 Lutsel Ke Dene First Nation). To strengthen
the linkage between the goal of future use and
the criteria, a statement will be added to Section
2.2.1 expressing the community interest in
safety of the site particularly for wildlife and a
reference to Appendix C.3 will be added to I2 in
Table 5.2 of the FCRP.
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FCRP: Page 5-10: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I3 â€“
Contaminated soils and waste
disposal areas that cannot
contaminate land and water.

Comment Activities: Post-Closure Environmental Site
Assessment and Remedial Action Plan completed by a
professional engineer or geoscientist, in accordance with
GNWT guidelines (GNWT, 2003).
Recommendation Please explain why an additional
Remedial Action Plan would be required (or refer to
Section that provides information). All proposed activities
associated with mine closure should be provided in the
FCRP. If this process happens following approval of the
FCRP, a process will have to be developed in the drafting
of the Licence to ensure the RAP is submitted for review

June 3: The purpose of the Environmental Site
Assessment and Remedial Action Plan is
provided in the FCRP Section 5.3.2.1 (Page 5-18).
A post-closure environmental site assessment
will be conducted to : *Determine the presence
or absence of contaminated soil; * Determine
the presence or absence of contaminated
surface water; * Delineate the extent of
contamination (if present); and * Provide
volume estimates of contaminated soil/water
within the areas investigated. A remedial action

and approval prior to remediation (Like the Design Plan
process).

plan would only be required if contamination is
above acceptable limits and not accounted for in
the Waste Management Plan.
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FCRP: Page 5-10: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I3 â€“
Contaminated soils and waste
disposal areas that cannot
contaminate land and water.

Comment Monitoring: Final landscape inspected by a
qualified professional representative of affected
Indigenous Parties to confirm completion of remedial
activities.
Recommendation As mentioned above, this should be
reflected in the criteria for final landscape and may be
most appropriate in a site wide objective, but I
donÃ¢Â€Â™t know. This should be explicitly supported by
community input, and a description, approved by the
appropriate Indigenous communities should be provided.

June 3: The SW6 Objective already includes a
similar statement in the Post-closure Inspections
and/or Monitoring Section "Final landscape
inspected by a qualified professional and
representatives of SLEMA". The purpose of this
statement is to ensure that representatives of
Indigenous Parties, through the SLEMA are
included in the monitoring of the site postclosure. The criteria linked to this monitoring
activty is "Where possible through engineering
design, a 3:1 slope in mine-impacted areas will
be achieved to facilitate caribou passage.
Acceptable results of visual monitoring for
deformation and degradation for a minimum of
three years Post-Closure as part of site
geotechnical inspections completed and signed
off by a professional engineer". To strengthen
the link between the criteria and the
participation of SLEMA, the criteria for SW6-3
will be changed to "Confirmation by a qualified
representative of Indigenous Parties via SLEMA
that the reclamtaion activities have been
completed to ensure safe passage for wildlife
and other species" Providing safe passage for
wildlife will enable future use (FCRP Appendix
C.3 NSMA Item 1; NSMA Item 3; Tlico
Government Item 16).
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FCRP: Page 5-10: Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria - I3 â€“
Contaminated soils and waste
disposal areas that cannot
contaminate land and water.

Comment Monitoring: Water and soil quality monitoring
may be required. This will be determined during
development of the Remedial Action Plan.
Recommendation Please identify the Plan(s) associated
with this monitoring. The associated Plans should provide
the duration of post-closure monitoring for each
component as well as provide a description of any
contingency measures in the event monitoring suggests
criteria will not be met. Please explain why an additional
Remedial Action Plan would be required (or refer to

June 3: Please see response to MVLWB ID 153

Section that provides information). All proposed activities
associated with mine closure should be provided in the
FCRP. If this process happens following approval of the
FCRP, a process will have to be developed in the drafting
of the Licence to ensure the RAP is submitted for review
and approval prior to remediation (Like the Design Plan
process).
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FCRP: Closure Objectives and
criteria - Snap Lake and
Downstream Environment

Comment The are no clear closure objectives for the
downstream environment. There are no closure objectives
or criteria for measuring appropriate sediment quality.
Recommendation EA1314-002 Measure 1 provides clear
direction for the quality of Snap Lake and the downstream
environment at closure. This should inform the criteria for
a new objective. The previously approved list of objectives
were approved prior to the completion of EA1314-002 and
should be updated to reflect these requirements.

June 3: Closure objectives for the downstream
environment are captured in closure objectives
for Snap Lake. Closure objective SW3 covers
surface runoff and seepage water quality that is
safe for people, vegetation, aquatic life and
wildlife. The criteria include meeting EQC in
surface discharge and SSWQOs in Snap Lake.
These criteria have been selected to protect
Snap Lake and by default all downstream
environments. Protection of Snap Lake will
ensure protection of downstream environments
and therefore closure objectives specific for the
downstream environment are not required. For
sediment closure objectives, please see
response to MVLWB ID 11.
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FCRP: Page 5-13: Matrix of
Closure Objectives and Project
Components - Rockfill Cover
Options

Comment Table 5.3 ex: 1. Rockfill cover: Transition
material, erosion protection cover, and riprap placement
Recommendation What cover options were included?
Provide a reference to the study or report that has the
details of cover design options.

June 3: The altenatives considered for
reclamation of the North Pile are documented in
Section 5.3.2.1 of the FCRP as follows: As part of
pre-feasibility design, Golder (Appendix H.3
2018f) evaluated closure cover options and revalidated that the initial design of an engineered
cover, as described in the EAR (De Beers, 2002),
remains the most appropriate approach for the
site to achieve these objectives. The details of
this design have since been advanced to
feasibility level (Golder, 2018e, Appendix H.2)
and detailed design (Golder, 2019a. Appendix
H.1). The alternatives analysis is described in
Appendix H.3 to the FCRP, referenced as
follows: Golder, 2018f. Technical Memorandum
- North Pile Closure Cover Design - Closure Cover
Alternatives Analysis. May 2018.
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FCRP: Page 5-13 to 5-16: Matrix
of Closure Objectives and
Project Component - Project
Components

Comment Table 5.3 ex: Mine Portals, Exhaust Raises,
Water Management Pond, Surface Water Collection
Sumps and Ditches, RO WTP, etc.
Recommendation It would be helpful if this table was
referred to in the activities section of Table 5.2 so that
reviewers would know what specific mine components and
activities are supporting the objectives presented in that
table. This would help to address some of the comments
above.

June 3: Agreed. In the next version of the FCRP,
the organization and intent of Tables 5.2., 5.3,
5.4, and 9.1, and Figure 5.3 will be described up
front in Section 5.2.3 to better direct reviewers.
A footnote will also be added to the activities
column of Table 5.2 to specifically direct
reviewers to the components listing in Table 5.3.
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FCRP: Page 5-17: Closure
Alternative Related to Site Wide
Closure Objectives - Chosen
Alternatives

Comment Table 5.4 ex: Disposal of all PK, PAG rock and
June 3: Please see response to MVLWB ID 158
non-hazardous waste materials in the North Pile facility,
and capped with an engineered cover at closure.
Reclamation of fresh water intake facilities and the
effluent diffuser.
Recommendation It would be helpful if this table was
referred to in the activities section of Table 5.2 so that
reviewers would know what specific mine components and
activities are supporting the objectives presented in that
table. This would help to address some of the comments
above.
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FCRP: Page 5-18: Closure
Alternative Related to Site Wide
Closure Objectives - Alternative
Option for SW6

Comment Mitigation of environmental risk to wildlife from June 3: Objective SW6 in Table 5.2 will be
soil, sediment or water based on the applicable closure
updated in the next verstion of the FCRP to
criteria for environmental media.
include cross-reference to Objective I3
Recommendation These activities are not reflected in SW6
criteria, especially with respect to sediment and soil. What
are the applicable closure criteria? Be explicit.
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FCRP: Page 5-18: Environmental Comment A Phase II Environmental Site Assessment (ESA)
Hazard Assessment - Phase II
will be completed at the Mine. recommendations in the
ESA and RAP
form of a Remedial Action Plan (RAP).
Recommendation Please explain why an additional
Remedial Action Plan would be required (or refer to
Section that provides information). All proposed activities
associated with mine closure should be provided in the
FCRP. If this process happens following approval of the
FCRP, a process will have to be developed in the drafting
of the Licence to ensure the RAP is submitted for review
and approval prior to remediation (Like the Design Plan
process). What is the anticipated timing for this and does
De Beers have a review and approval process in mind?

June 3: An ESA is scheduled to be done after the
demolition of infrastructure and prior to final
landforming. The purpose of the ESA is provided
in the FCRP Section 5.3.2.1 (Page 5-18). A postclosure environmental site assessment will be
conducted to : *Determine the presence or
absence of contaminated soil; * Determine the
presence or absence of contaminated surface
water; * Delineate the extent of contamination
(if present); and * Provide volume estimates of
contaminated soil/water within the areas
investigated. A remedial action plan would only
be required if contamination is above

acceptable limits and is not accounted for in the
Waste Management Plan.
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FCRP: Page 5-21: Revegetation
Methods

Comment As indicated in Figure 5.4, both active and
passive revegetation methods are planned.
Recommendation The description here doesnÃ¢Â€Â™t
seem to match the legend of Figure 4.5
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FCRP: Appendix C.4-2 Page 5-31: Comment Appendix C.4-2 With respect to contaminant
North Pile Drainage
uptake by roots of plants that grow on the North Pile, De
Beers committed to monitor to see if there is root
penetration to the processed kimberlite [North Pile]. If so,
and if the lead shape is showing to be acidic, then De Beers
indicated it will monitor plant tissue for any kind of metal
uptake. North Pile is not to be revegetated. Revegetation
priority areas are identified in Section 5.3.1 and Appendix J
of this FCRP. Active revegetation of the North Pile drainage
system is not planned. It is anticipated that over time,
some vegetation encroachment will naturally occur. This
has been taken into consideration in terms of the design of
channel slope and capacity to ensure the ditch lines
remain functional over the long-term without requirement
for maintenance.
Recommendation According to Section 5.3.1, vegetation is
expected to return to the North Pile passively. How is this
commitment to be upheld if and when vegetation begins
to establish on the North Pile?

June 3: As noted in the ARD reports provided
with the application, the processed kimberlite at
Snap Lake is not acidic, has an abundance of
neutralizing potential and does not generate
metal leachate. De Beers refers the MVLWB to
the Human Health and Ecological Risk Problem
Formulation (Appendix I of the FCRP). This was
not identified as a potential risk as noted in
Section 2.5.7.
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FCRP: Page 5-25: Water
Management Alternatives Nitrate

June 3: The EQC are already listed as criteria for
SW3 . See Table 5.2 which lists the following
criteria for SW3: Meet Effluent Quality Criteria
(EQCs) in surface discharge to achieve in-lake
site specific water quality objectives (SSWQOs)
as described in the approved MVLWB Wate
Licence and demonstrated by Post-Closure
monitoring for a minimum period of 5 years
after construction of the passive water
treatment system.
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FCRP: Page 5-26: Water
Comment . the existing EQC, would remain in place until
Management Alternatives - EQC the performance of the passive treatment system is
demonstrated.
Recommendation Are the existing EQC appropriate for a

Comment The EQC model estimates that an effluent
quality criterion (maximum average) of 25 mg/L nitrate
would be necessary to achieve the AEMP benchmark, and
thus the closure objective SW3, in Snap Lake.
Recommendation This should be reflected as criteria.

June 3: Noted. The text should be revised to say
"Active revegetation areas (brown and
orange)..."

June 3: Please see response to GNWT-ENR ID
156

closure scenario where active mining is complete? Could
better water quality objectives be expected? Please
discuss.
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FCRP: Page 5-31: North Pile
Drainage - Sediments

Comment characterization and handling of existing
sediments that have accumulated in sumps (per Section
5.3.1.2);
Recommendation How does this activity relate to closure
objectives and criteria? What happens with the sediments
at closure? There is no information regarding these
sediments in Section 5.3.1.2.

June 3: The sediments in the water
management pond were characterized
perviously (2016 Snap Lake Mine 2016 Annual
Closure and Reclamation Plan Progress Report
Appendix I, Report 4 - Arktis, 2016. De Beers
Canada Inc. Snap Lake Mine, Water
Managemetn Pond and North Pile Sumps
Sediment Quality Investigation) and no further
characterization is required. The statement on
Page 5-31 will be adjusted to the following
"Sediments within the water management pond
will be removed and placed in the North Pile. If
the constructed wetland is found not to be
required, the water management pond will be
re-graded and covered to ensure physical
stability in accordance with the site wide closure
activities described in Section 5.3.1.2'.
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FCRP: Page 5-31: North Pile
Drainage - Blasting

Comment grading ditch lines to a slope that will not cause
erosion, including blasting and excavation as required to
establish grade, and use of erosion protection material
Recommendation How will blasting activities to complete
grading of the North Pile contribute to the already high
nitrate rates?

June 3: Blasting to form the drainage ditches
around the North Pile will increase the nitrates
within the sumps however the effect is expected
to be short in duration and negligable in
magnitude to the overall nitrate loading within
the North Pile. The water collected in the sumps
during active closure, including during blasting
activity, will be collected and treated through
the water treatment plant or deposited
underground as described in the Water
Management Plan.

168

FCRP: Page 5-31: Water
Management Pond - Wetlands

Comment If the constructed wetland is found not to be
required, this WMP area will be reclaimed, including
characterization and handling of existing sediments that
have accumulated.
Recommendation How and when will this be determined?

June 3: As noted for other reviewers, De Beers
will be removing all sediment from the system
and placing it into the North Pile. All the
sediment from the North Pile comes from the
backflush from the historic Water Treatment
Plant at Snap Lake.
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FCRP: Page 5-32: Constructed
Wetlands

Comment An emergency spillway has been included in the June 3: Considerations were given during the
design of the ISPs to provide contingency discharge in the wetland design to reduce the likelihood that

event that the passive wetland influent system becomes
plugged.
Recommendation What would plug the wetland system?
What is the influence of the wetland on water quality?
Wetland systems are living ecosystems and the life and
death cycles of the biota produce residuals which can be
measured as BOD, TSS, nitrogen, phosphorus and fecal
coliforms. As a result, regardless of the size of the wetland
or the characteristics of the influent, in these systems
there will always be a residual background concentration
of these materials.
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FCRP: Page 5-32: Constructed
Wetlands

plugging would occur within the wetland itself.
The open water zones allow for the water flow
to re-equilibrate, reducing the likelihood of
short-circuiting/channeling of flow within the
vegetated zones. With regard to water quality,
wetlands typically function as a treatment
process for removal of BOD, TSS, nitrogen and
coliform. For the Snap Lake constructed
wetlands, influent concentrations of these
parameters, with the exception of nitrogen, are
very low, and there is the potential that the
wetlands could be a source of very low levels of
TSS, coliform, phosphorus and BOD. There is
expected to be some TSS increase related to the
referenced life/death cycle of the vegetation,
which is why an increase in TSS limits (to 15
mg/L MAC and 25 mg/L maximum grab) was
requested by De Beers. The open water zones of
the constructed wetlands provide an oxic zone
to increase the transfer of oxygen to the water
column, encouraging elevated levels of dissolved
oxygen and lower levels of BOD. Phosphorus is
expected to maintain influent concentrations
through the wetland, but not increase. It is not
anticipated that there will be sufficient animal
activity to result in substantial fecal coliform
presence. The wetland has been designed to
reduce nitrogen compounds that are sent to
Snap Lake.

Comment It is expected that the maturation process will June 3: Please see response to ECCC ID 4 and
take approximately 5 years, although it may require
MVLWB ID 201
longer.
Recommendation Appendix L (Water Management
Design) states that Ã¢Â€ÂœIt is estimated that it will take
between 5 and 15 years for vegetation maturation to
occur and wetlands to achieve expected performance
objectives (Chevreux and Clackson 2015). When
performance objectives can be met, the wetland will be
considered mature and post-closure can begin. Application
of wetlands to treat nitrate in cold climates is a developing

field/application, which is why a field-testing program is
recommended to validate or inform changes to the design
and to provide more insight on vegetation growth rates
and projected time to system maturation and meeting the
EQC.Ã¢Â€Â• How will a 15 year maturation rate impact
monitoring timelines?
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FCRP: Page 5-32: Underground
Mine Workings

Comment Flooding reached steady state conditions with
the local groundwater levels within three to four months.
Recommendation Where is the reference for additional
information to support this statement?
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FCRP: Page 5-36: Buildings and Comment Non-hazardous materials will be removed from
Equipment Appendix H.1 - Non- site as the preferred closure option where this makes
Hazardous Waste/Landfill
economic sense at the time of closure.. Where materials
are considered to have a re-sale value equal to or higher
than the cost for the incremental labour and equipment
effort for removal from site, these materials will be
removed from site. a demolition landfill will be developed
within the East Cell of the North Pile by excavating
deposited kimberlite to the extent required to
accommodate the anticipated volume of inert demolition
debris and closure cover. 114,000 m3 additional material
(95,000 m3 estimate provided by demolition contractor to
De Beers, with a 20% contingency). A detailed construction
sequence may be required to evaluate the East Cell
grading, specifically the potential for concurrent landfill
waste material and closure cover placement. This was not
included in the North Pile closure cover detailed design
scope of work. The landfill waste material quantity
assumption for placement within the East Cell will be
validated during detailed design based on the sitewide
Demolition and Landfill Placement Plan. De Beers and

June 3: Please see June 15, 2017 Follow-up
Report on Spill Report 17-116 provided to the
Board on June 15, 2017, the Notificiation of
plans to cease discharge on July 1, 2017 which
was provided to the Board on June 30, 2017,
and see Inspection Report 'Water Use Inspection
Report, Water Licence MV2011L2-0004' dated
October 3, 2017 which confirms water level
below ground surface at the portal (August 16,
2017) and Inspection Report 'Water Use
Inspection Report, Water LIcence MV2011L20004' dated November 29, 2017 which indicates
no areas of risk or issues.
June 3: Estimation of total volumes based on Asbuilt drawings and known quantities of material
on site. It stands to reason that material that can
be removed for economical reasons can be
either recycled or re used. Environmentally
there will be little value on a regional scale to
remove waste to be landfilled from Snap Lake to
another landfill within the NT, considering
landfill capacity, carbon footprint due to
transportation. De Beers will consider
demolishing auxillary buildings throughout
closure; however, the main facility cannot be
demolished until water treatment is no longer
necessary. Landfill quantities have been
estimated and provided in the FCRP with a
safety factor included. The landfill will be left
open and active water pumping will be
necessary until final demolition. Sequencing is
not necessary as there is sufficient space
regardless of quantity.

Golder will advance trial cover test pads in the summer of
2018 to further assess total settlement and differential
settlement rates. A report detailing construction and
monitoring activities for the closure cover trial test pads
will be issued in the fall of 2018. The current configuration
accommodates 377,200 m3 of landfill waste material and
exceeds the minimum 350,000 m3 assumed requirement
by approximately 27,200 m3.
Recommendation How were the waste volumes
calculated? What percentage of Non-Hazardous
waste/debris does that include? What is the
environmental benefit of removing the majority of this
material even if it is not economically beneficial? Has a
detailed construction sequence been developed, as
referred to in Appendix H.1? When will final volumes be
determined and how does the timing impact active closure
of the North Pile? Will changes be provided for review and
comment is a design plan submitted to the Board? What
are the final sampling requirements to assess stability and
water content of the landfill? Will a Demolition and Landfill
Placement Plan be provided for review and approval? Has
a report on the construction and monitoring for
settlement over the landfill been completed? The high rate
of settlement in Cell LF has been attributed to the landfill
material placed within the cell, which typically have larger
void spaces that granular materials such as PK, and a
subject to greater consolidation. Does the current
minimum volume of non-hazardous waste required for
cover design presuppose the decision to recycle and
transport materials off site?
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FCRP: Page 5-38: Landfills and
Other Disposal Areas Contaminated Soils

Comment The primary method for disposal of
hydrocarbon impacted material will be to transfer the
material off-site to an approved waste receiver. For any
remediation conducted at the Snap Lake Mine, work will
be conducted in accordance with the recommendations
from the ESA.
Recommendation Please explain why an additional
Remedial Action Plan would be required (or refer to
Section that provides information). All proposed activities
associated with mine closure should be provided in the

June 3: The exact location and levels of
concentration of residual contamination will be
evaluated post demolition under building
footprints. De Beers agrees that a Remedial
Action Plan is likely not necessary as all waste
will be handled as per the Waste Management
Plan.

FCRP. If this process happens following approval of the
FCRP, a process will have to be developed in the drafting
of the Licence to ensure the RAP is submitted for review
and approval prior to remediation (Like the Design Plan
process). A process for approval will have to be developed
in the Licence if Remedial Actions are not currently known
and available for review and approval. If any landfarms are
associated with the treatment of contaminated soils, De
Beers should also reference the BoardÃ¢Â€Â™s Draft
Guideline for Hydrocarbon Contaminated Soil Treatment
Facilities in the Northwest Territories.
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FCRP: Page 5-39: Airport
Laydown Area - Building
Decommissioning

Comment Existing buildings at the airport laydown will be
decommissioned and demolished in accordance with the
Demolition Plan.
Recommendation Where is this Demolition Plan?
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FCRP: Page 5-39: Piping and
Cables

Comment Buried fuel and glycol lines will be flushed with June 3: Water associated with pipe flushing will
water, removed and buried in the North Pile. Surface
be directed to storage tanks and handled as per
piping will be flushed, if necessary, removed and buried in the Waste Management Plan
the North Pile.
Recommendation How will water associated with pipe
flushing be managed?
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FCRP: Page 5-40: Fuel Storage
Comment Earthworks will be completed to reJune 3: This is the Final Landform Plan, De Beers
Areas Appendix G.3 - Landform grade/contour the area to match with the surrounding
had changed the title of the document
Design Plan
topography as per the Landform Design Plan. The
internally. De Beers apologizes for this error
Execution Plan is to be submitted for review and approval.
The Execution Plan shall include a schedule to complete
the landform design plan and associated costs.
Recommendation Where is the Execution Plan that the
Landform Design Plan refers to? Is the Landform Design
Plan the same Final Landform Plan? Please be consistent.
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FCRP: Page 5-41: Airstrip
Appendix J

Comment Reclamation of the airstrip will involve scarifying
and loosening the top surface to facilitate natural
revegetation. Where erosion or sedimentation is a
concern, the surface will be re-contoured. Site roads, the

June 3: De Beers notes that a demolition plan is
a proprietary document that is developed by an
idividual contractor in accordance with their
best practices. This document will be developed
by a contractor who is awarded the contract for
Snap Lakes demolition. De Beers commits to the
demolition of the buildings and following the air
quality monitoring programs outlined by the
MVLWB.

June 3: Reclamation of the airstrip will involve
scarifying and loosening the top surface to
facilitate natural revegetation. Where erosion or
sedimentation is a concern, the surface will be

airstrip and other remaining Upland areas (i.e., laydowns,
crusher area, emulsion plant, etc.) will have native seed
and fertilizer applied.
Recommendation There is conflicting information
regarding the reclamation of the airstrip in the FCRP and
the Revegetation Plan. Please clarify the expectations for
closure of the airstrip.

re-contoured. De Beers acknowledge the
inconsistency and will amend accordingly.
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FCRP: Page 5-41: Historic Bulk
Sample Pit

Comment The historic bulk sample pit has been allowed to
flood with water, forming a small pond. Water quality
sampling of the existing pond indicates no long-term risk
(De Beers, 2018b), therefore this pond will be left as-is.
Recommendation Was this option discussed with parties?
Were any other options considered? The contents of
Appendix C.3 should be reflected in the body of the FCRP
so that the inclusion of TK into mine closure planning is
more explicit.

June 3: Various options were considered. The
option of backfilling with redundant concrete
was discussed with the lands inspector and
approved in 2014.
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FCRP: Page 5-41: Granite
Quarries

Comment Once contoured, Revegetation Works will be
completed as outlined in the Final Revegetation Plan (see
Section 5.3.1.2, and Appendix J.1).
Recommendation This is a little deceptive since there are
no explicit plans in the Revegetation Plan for quarries.

June 3: De Beers will revise to explicitly state
that quarried areas will excluded from being
actively revegetated
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FCRP: Page 5-43: Site Physical
Stability - Climate Change

Comment Increases in precipitation that may be expected June 3: With respect to implications of higher
in warmer climate conditions is expected to result in
precipitation rates on water storage, please see
improvement in water quality due to increased amounts of response to GNWT-ENR ID 142.
clean surface water for dilution (Golder, 2019c). Site
structure designs, including the North Pile, water
management conveyances, and ISPs are not reliant on
permafrost for stability. These structures are designed to
remain stable under both permafrost and unfrozen
conditions.
Recommendation What implications would higher
precipitation rates have on water storage (in the sumps)
and on the constructed wetlands? Does this include the
consideration of extreme freeze/thaw events?
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FCRP: Page 5-44: Physical
Environment

Comment For other areas on-site, the Final Landform Plan June 3: De Beers acknoledges the oversight and
(Arktis, 2019c and Appendix G.3) outlines the design
will include the reference in the next version of
criteria to achieve these closure objectives. As such,
the FCRP
residual effects are not anticipated.
Recommendation Why is the Final Landform Plan not

referenced in Table 5.3 if it provides more detail about
activities required to support closure objectives and
criteria?
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FCRP: Page 5-44: Physical
Environment - Permafrost

Comment After Closure, the ground thermal regime is
expected to return to a frozen condition. While conditions
will differ from baseline, an active layer will be developed
on an annual basis and permafrost will be re-established.
The EAR considered the environmental consequence to be
low to moderate. Monitoring at site has shown that
freezing of the pile is taking longer than the 3 years
predicted in the EAR;
Recommendation Permafrost is not returning as expected.
How does this affect the EAR predictions? How do they
change? What are the consequences beyond the North
Pile?

June 3: Site structure designs, including the
North Pile, water management conveyances,
and ISPs are not reliant on permafrost for
stability. All of these structures are designed to
remain stable under both permafrost and
unfrozen conditions. This influences the design
criteria for individual components, but does not
change the predictions of the EAR.
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FCRP: Page 5-44: Physical
Environment - AEMP ReEvaluation

Comment Water quality effects in Snap Lake have most
June 3: Please see response to GNWT-ENR ID 12
recently been evaluated in the 2018 AEMP Re-evaluation
Report (Golder, 2018a). This evaluation found that changes
to water quality in Snap Lake and downstream are not
expected to cause adverse effects to resident aquatic life,
do not pose a human health risk, and have not adversely
affected the drinkability of the water.
Recommendation See comments on 2018 AEMP Reevaluation Report submission.
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FCRP: Page 5-45: Chemical
Environment - Nitrate

Comment Achieving the closure criteria outlined for
June 3: Please see response to GNWT-ENR ID
closure objective SW3 (surface runoff and seepage water 156
quality that is safe for people, vegetation, aquatic life, and
wildlife; see Table 5.3), will ensure that the residual effects
conclusions from the EAR remain valid.
Recommendation SW3 criteria mentions nothing about
the 25 mg/L nitrate EQC that has been identified as
required to meet WQOs.
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FCRP: Page 5-45: Chemical
Environment - Nitrate

Comment There is no mention of groundwater and the
potential of contaminants to be transported through
groundwater on site.
Recommendation Please discuss.

186

FCRP: Page 5-45 â€“ 5-46:
Comment Because the discharge of treated effluent has
Biological Environment - Aquatic been greatly reduced during ECM, and will remain so
Environment
through Closure and into Post-Closure, lake water quality

June 3: Please see response to GNWT-ENR ID
137, GNWT-ENR ID 157, MVLWB ID 73, and
MVLWB ID 130
June 3: The hydrodynamic model report
provides predictions of water quality in Snap
Lake (Appendix A 2004 to 2018, Appendix B

and biological conditions are expected to return to nearbaseline over time.
Recommendation What does Ã¢Â€Â˜over timeÃ¢Â€Â™
mean? How does this support the time-frames for postclosure monitoring proposed by De Beers (3-5 years)?

2019 to 2050). The predictions, which are
conservative, show that water quality will
remain below concentrations that have the
potential to be harmful to aquatic life or human
health for drinking water uses and is expected to
return to near-baseline over time. Based on
AEMP monitoring (2018 AEMP Annual Report,
Section 13.2.4), there is negligible evidence of
toxicological impairment in the aquatic
community, moderate evidence that there has
been nutrient enrichment in the lower trophic
community, and negligible evidence that there
has been nutrient enrichment in the fish
community. Like water quality, biological
metrics are also expected to return to near
baseline over time; however the exact length of
time for the return to near-baseline is unknown.

187

FCRP: Page 5-45 â€“ 5-46:
Comment The closure activities outlined in the FCRP
Biological Environment - Aquatic continue to support the residual effects conclusions of the
Environment
EAR.
Recommendation What activities does this refer to?
**Similar comment applicable to other Residual Effects
sub-categories.

June 3: The activities referred to are the
combined closure activities as described through
Section 5.3 of the FCRP. The residual effects are
evaluated after all closure activities have been
completed as planned.

188

FCRP: Page 5-45 â€“ 5-46:
Comment The wetland discharge channel has been
June 3: Please see Appendix L2 Passive
Biological Environment - Aquatic designed to prevent fish passage into the wetland under
Treatment Systems Detailed Design within the
Environment
most flow conditions that would be expected to occur and file Appendix L Water Management Design
therefore no effects to fish as a result of the passive
treatment system are predicted.
Recommendation Is there a wetland design that can be
referenced to support this information or provide more
detail to reviewers?

189

FCRP: Page 5-45 â€“ 5-46:
Biological Environment Vegetation & Wildlife

Comment As of 2018, the total land disturbance
associated with the Project within the LSA was 188 ha
Recommendation Does this include the winter access
road?

June 3: No it does not. The footprint of the
portages along the winter road would increase
the disturbance footprint by approximalely 8 ha.

190

FCRP: Page 5-45 â€“ 5-46:
Biological Environment Vegetation & Wildlife

Comment The closure activities outlined in the FCRP
continue to support the conclusions of the EAR. A
combination of active and passive revegetation is planned,
which over the long-term will progress toward conditions

June 3: Post-closure monitoring programs are
described in detail in Section 5.5 and referenced
management plans. Cross-references to the
appropriate monitoring program will be

reflective of the surrounding area.
Recommendation All residual Effects sections should
provide a description of the post-closure monitoring
program(s) designed to measure them.

191

FCRP: Page 5-47: Resource Use - Comment The closure activities outlined in the FCRP, and
Aesthetics
closure objective SW5 (Landscape features (shape and
vegetation) match aesthetics of the surrounding natural
area) continue to support the residual effects conclusions
of the EAR.
Recommendation What were the EAR conclusions?

included in the Residual Effects section as
follows: Air Quality: Section 5.5.1 and Air Quality
and Emissions Monitoring Management Plan;
Physical Stability and Thermal Regime: Section
5.5.2 and North Pile Management Plan; Water
Quality: Section 5.5.3, SNP and AEMP; Aquatic
Resources and Fish: Section 5.5.4 and AEMP;
Vegetation: Section 5.5.4 and Vegetation and
Re-Vegetation Monitoring Plans; Wildlife:
Section 5.5.4 and Wildlife Effects Management
Plan; Resource Use: Section 5.5.5.
June 3: The 2002 EAR considered visual effects
associated with the size/presence of the North
Pile, steam plumes, and lighting. Steam plumes
and lighting will no longer be relevant post
closure. The description of the visual impact of
the north pile from the EAR is included below,
and remains relevant based on the FCRP. From
Section 6.5 of the EAR: The visual impact of the
north pile will be negative in direction, because
it will alter the physical form of the landscape
within the footprint of the mine operation. The
magnitude of the impact will be low. Even
though there will be some visual impact as a
result of the development, it will be moderated
by closure procedures which will result in the
north pile imitating surrounding landscapes. The
geographic extent is regional as the north pile
will be seen beyond the LSA, but not beyond the
RSA. The duration is medium-term and is
reversible in the short-term. This is due to the
contouring that will take place, the height
limitations on the north pile and the natural
material used to cover the north pile. The
frequency of the impact is medium because it
occurs intermittently throughout the
development (due to the progressive
reclamation). The overall environmental
consequence is low. The probability of
occurrence for this prediction is high. The level

of confidence is moderate because there is level
of uncertainty for the mitigation measures
incorporating the north pile into the
surrounding landscape.
192

FCRP: Page 5-49: Snap Lake
Monitoring Programs 5-58:
Potential Corrective Actions Monitoring Programs and
Contingency

Comment Table 5.6 and 5.7
Recommendation These Tables contains a lot of
information that seemed to be missing earlier in the
report. This section could be more clearly referenced or
combined with Table 5.3 to provide a concise
representation of the closure process.

June 3: Noted. These revisions will be made in
the next version of the FCRP

193

FCRP: Page 5-51: Air Quality NPRI

Comment The NPRI reporting thresholds are anticipated to
be exceeded during the Closure phase, such that annual
NPRI reports will be required.
Recommendation NPRI is not defined anywhere.

June 3: Noted. NPRI = National Pollutant Release
Inventory; administered by Environment and
Climate Change Canada. This acronym will be
defined in the next version of the FCRP

194

FCRP: Page 5-51 to Page 5-52: Comment Geotechnical inspections and instrumentation
Physical Environment - Physical will be the key mechanisms for monitoring site physical
Stability
stability during Closure and Post-Closure
Recommendation More information on the types of
instrumentation should be provided so that reviewers
know what criteria are being measured, how it is being
measured, and what constitutes an acceptable vs.
unacceptable result. This information would be helpful in
Table 5.6 as well as this section of the FCRP. Similar to
comment above, aspects of the site/structure/area being
inspected by an engineer should be explained.

June 3: Geotechnical Monitoring
Instrumentation is and will continue to be
reported in the Water Licence Annual Report.
Geotechnical specifications related to closure of
the North Pil are included in Appendix H1 of the
FCRP submission.

195

FCRP: Page 5-51 to Page 5-52:
Physical Environment - PostClosure Monitoring

June 3: As indicated in Section 5.5 of the FCRP,
"Most closure criteria require a minimum of 3 5 years of monitoring data (depending on the
criterion) in order to demonstrate completion of
closure objectives. Following the initial 5 years
of Post-Closure, if results indicate that closure
objectives have not yet been achieved, then
monitoring will continue with gradually reducing
scope and frequency for up to 20 years". ..... "In
situations where on-site or remote monitoring
and inspection detect degradation, instability or
issues that required further attention,
maintenance will be completed to rehabilitate
the specific structure to its functional and safe

Comment Areas which undergo landform stabilization
during Closure will be monitored to confirm stability and
performance through annual site-wide geotechnical
inspection for a minimum of three years into the PostClosure phase.
Recommendation Three years of monitoring may not
provide for extreme events that could impact physical
stability. How will events such as these be addressed after
the initial 3-years of monitoring? And what commitments
are there to address any instability issues if problems arise
years later?

condition. Trigger-action-response plans (TARPs)
will remain in place for monitoring programs to
direct appropriate actions when required. De
Beers recognizes that some unexpected PostClosure issues could arise. Any such works
would likely be small in size, able to be
constructed in a cost-effective manner using
resources brought to site by aircraft. Potential
contingency actions are described in more detail
in Section 5.6".
196

FCRP: Page 5-53: Chemical
Environment - Sediment,
Benthics, Fish

Comment During Closure, sediment quality monitoring at
a mixing zone station and other sediment stations will be
carried out at least once. If sediment quality, benthic
invertebrates, toxicity or water quality do not trigger a Low
Action Level, no further sampling will occur during Closure.
Recommendation There have recently been action level
exceedances in the benthic invertebrate community,
phytoplankton, and small-bodied fish (2018). All
exceedances are a newly emerging issue that should be
watched. Thallium exceedances in fish tissues and
eutrophication-related exceedances are recurring. A onesample event, though it may not hit an action level, will
not show that conditions are improving. What were the
REA predictions and how can sampling show that they are
aligned? What are closure criteria for sediment, benthics
and aquatic life, and how will De Beers show that closure
criteria are being achieved? Monitoring should show that
these conditions are improving.

June 3: Action level triggers for nutrient
enrichment (plankton and benthic
invertebrates) and toxicological impairment (fish
tissue) were triggered in 2018; however,
management actions have been implemented
and total effluent discharge will continue to
remain low through the rest of extended care
and maintenance and into closure. As such,
continued recovery of water quality and
biological metrics is expected but aquatic
monitoring will be used to confirm that
conditions are improving.

197

FCRP: Page 5-54: Biological
Environment - Toxicity

Comment Toxicity testing of treated effluent will be
performed once per year during discharge (Golder, 2019d)
until 3 years Post-Closure.
Recommendation Are there toxicity-related criteria that
could be developed to demonstrate objectives for water
quality are met as opposed to a generic timeframe?

June 3: Toxicity related criteria that are used in
the current and future AEMP include the acute
toxicity threshold (i.e., greater than 50%
mortality of juveile Rainbow Trout when
exposed to 100% treated effluent for 96 hours).

198

FCRP: Page 5-59: Potential
Comment Human Health and Ecological Risk Assessment
Corrective Actions to assess potential effects.
Underground Corrective Actions Recommendation A Human Health and Ecological Risk
Assessment is not an active response. If monitoring
demonstrated the effects are occurring as a result of the

June 3: The reviewer is correct. Table 5.7
("Potential Corrective Actions") will be updated
in the next version of the FCRP to remove
HHERAs as corrective actions for the Objectives
listed in Table 5.7. A risk assessment can be used

mixing of underground waters with the surface water in
Snap Lake, corrective actions should be identified to
reduce or eliminate the cause of the impact.

in conjunction with the results of monitoring
programs to characterize risk to biological
receptors of concern and help develop or refine
remedial action plans (as deemed necessary).
The updated corrective actions will be replaced
with statements describing that appropriate
corrective actions will be determined following
an evaluation of monitoring results, the
outcomes of an HHERA (if initiated), and the
available options for addressing potential
adverse effects.

199

FCRP: Page 5-59: Potential
Corrective Actions Contamination

Comment Identify source of contamination. Evaluate
options to relocate or cover source. Reshape area to
promote positive drainage as required.
Recommendation Is remediation of contamination not a
corrective action being considered?

June 3: Yes. This corrective action refers to if
new sources are identified.

200

FCRP: Page 6-3: Completed
Progressive Reclamation Performance Assessment
Reports

Comment At present, progressive reclamation at Snap
Lake has not occurred to a level upon which its
performance can be evaluated against the closure
objectives/criteria, and as such, no Reclamation
Completion or Performance Assessment reports have been
submitted to the MVLWB.
Recommendation What is the Plan for reporting on the
performance of completed closure activities?

June 3: Perfomance Assessment of completed
closure activities will be reported in terms of
requirements and frequencies as closure
activities are completed for the return of
securities

201

FCRP: Page 8-2: Closure
Comment It is anticipated that maturation and
Schedule - Wetland Maturation achievement of design criteria may take up to 5 years.
Recommendation Appendix L (Water Management
Design) states that Ã¢Â€ÂœIt is estimated that it will take
between 5 and 15 years for vegetation maturation to
occur and wetlands to achieve expected performance
objectives. Please clarity this discrepancy.

June 3: For general schedule purposes, a
timeframe of 5 years was stated in the FCRP.
The time for maturation will depend on various
factors such as planting density, size of plants at
planting, and concentration of nitrate in water.
However, the wetlands will be monitored to
determine when they mature and performance
objectives are achieved.

Snap Lake Environmental Monitoring Agency - SLEMA: Sonia Aredes
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

1

Construction of the PTS.
WMP.Section 2.2.2.3
Constructed Wetlands, page 2-

Comment While modeling predicts concentrations of
contaminants would arise during closure, until natural
attenuation takes place(Water Quantity Model Report),
the Geochemistry Review Report indicates that there is

June 3: Please see responses to ECCC ID 5 and
MVLWB ID 24

10. Construction of the Influent uncertainty with regard to the NP water quality in the
Storage Ponds (ISP)
intermediate term, because freezing of the NP will
influence NP seepage water quality decreasing the volume
of the drainage and increasing concentration of solutes,
those factors are "competing between them" and is not
possible evaluate their effect in the mid term but in the
long term , it is expected that freezing of the pile will
reduce the overall concentrations and loading from the
North Pile"(Appendix K Geochemistry Review). The PTS,
that is regarded as a solution to mintigate increasing
nitrate concentrations (the main Parameter of Potential
Concern POPC) during closure and post closure is planned
to be constructed in years 2 and 3 of the Closure period.
DB states that it will take at least one year of monitoring
post construction of the ISPs prior to wetland construction
to assist in making the determination whether the
wetlands will be constructed. DB does not elaborate
further on the stages of the decision-making process that
would help DB to decide whether it will construct the
wetlands or not, neither what points are going to be
considered during that process.
Recommendation Recommends DB to elaborate further
on the stages of the decision-making process that will help
DB to decide about the construction of the WMS.
2

Proposed SNP stations in
Closure and Post-Closure. WMP.
Section: Surveillance Network
Program, Table 3-1, page 3-1.

Comment During the early years of closure, following
wetland construction, it is possible that passive and active
water treatment will simultaneously work until the
effluent treated by PTS meets the EQC for discharge. It is
not clear how long this will take this transaction period
from active to passive treatment. Table 3-1 presents
"Proposed SNP stations in Closure and Post-Closure". It
does not indicate the SNP stations in the period of
transaction from active to passive treatment.
Recommendation Recommends include a column
indicating the operating SNP stations during the
transaction period from active treatment to passive
treatment

June 3: De Beers agrees to this
reocmmendation. Table 3-1 in the Water
Management Plan will be updated in the next
version to indicate stations active during the
transition period.

3

Proposed SNP Stations in
Closure and Post Closure WMP

Comment Proponent proposes the removal of some of the June 3: De Beers agree to continue freshet
SNP monitoring stations at closure. The rationale behind
monitoring, and will review the reduction of
that is that many years of monitoring have not shown

4

Appendix B. SNP Station
Summary Table.

evidence of acid generation. SLEMA notices that,as per WL analysis of parameters to be monitored based
MV2011L2-004, those SNP monitoring stations were aimed on historical data.
to evaluate the composition of the runoff due to
physical/chemical weathering of rocks placed at site. They
were also part of the ARD monitoring program. Also, that
2018 SNP reported monitoring values presented
exceedances at the following MS for the parameters listed:
SNP2-5: four Al (t), nine Cu(t); SNP 2-6 : one TSS, eight
Al(t), one Cu(t), one Zn (t); SNPs 2-7.1, 2-7.2, 2-7.3, 2-8, 29, 2-9.2, 2-9.3, 2-9.4, 2-9.5, 2-10 all of them reported
exceedances in Al(t). Mine closure activities are
anticipated to include soil removal, removal of surface
structures, regrading, blasting to construct the PST and
Quarrying in order to obtain material to cover the North
Pile facility. The removal of some buildings may expose
some material at site that can interact with surface runoff
impacting water quality. Overall, these planned activities
may impact runoff water quality at site during active
reclamation. Therefore, in order to prove that closure
activities have not impacted site runoff , SNP monitoring
stations at site related to runoff should be maintained.
Recommendation Recommends to maintain monitoring at
SNP Stations 02-0;, 02-04.1 to 3; 02-05;02-06;02-07.1 to 3;
02-08; 02-09.1 to 5; 02-10; 02-11;02-12;02-13 during
active reclamation activities at site (or closure period). A
reduction in the analysis of the parameters to be
monitored, based on hystorical data, is also advised.

Extractable petroleum
hydrocarbons WMP. Appendix
B. SNP 02-02: North Pile
Drainage collection ditch north
of Water Management Pond.
Sampling parameters.

Comment Proponent recommends the removal of
June 3: See response to GNWT-ENR ID 99
extractable petroleum hydrocarbons from the list of
parameters to be monitored; it states: Hydrocarbons
should be removed as levels are extremely low. All 2018
hydrocarbon data at this station were non-detectable
SLEMA notices that during Closure contaminated HC soils
will be treated at the Landfarm located within the area of
the NP;therefore, hydrocarbons require to be monitored in
order to identify if they are present in water and propose a
remediation method.
Recommendation Recommends to maintain extractable
petroleum hydrocarbons in tne list of parameters to be
monitored at SNP 02-2 for closure

5

Passive Treatment System
Maintenance Cost at Post
Closure. Financial Security
Analysis Report

Comment The passive treatment system (PTS) will remain
after closure and will require maintenance and monitoring.
Wetlands are planned to treat north pile effluent during
some years after which water from NP will not need any
more treatment and will flow freely to SL. If high loads of
contaminants are retained in the sediments, whether in
the long term when closure of the PTS is approaching or in
the mid-term during operations, there will be a deposit
gradually building-up that will eventually need to be
removed. Appendix L (Water Management Design) states
that wetland cleanout will be needed, and frequency
depends on the rate of sediment accumulation. Such
cleanup will require "hydraulic dredging pumps or
mechanical dredging equipment such as an excavator with
a backhoe device or a crane and clamshell bucket with a
dragline". SLEMA notices that no provisions have been
allocated in the Reclamation Security Estimate regarding
wetlands maintenance.
Recommendation Recommends to allocate
provisions/resources to wetland maintenance in the
Security Estimate

June 3: Based upon historical experience at Snap
Lake, there has been little to no sediment
accumulation within the sumps. All sediment
was from the water treatment plant and was
contained to the water management pond. De
Beers sees no reason why future sediment
would be any different than sediment previously
experienced at site. Therefore there would be
no reason to update the RECLAIM estimate.

6

AEMP benchmark for TDS.
Effluent Quality Criteria Report.
5.0 AEMP BENCHMARKS. 5.1
Total Dissolved Solids page 17

Comment Proponent recommends AEMP Benchmarks for June 3: Noted
chloride, sulfate, and nitrate instead of AEMP Benchmark
for TDS
Recommendation SLEMA agrees with the approach of
considering AEMP benchmark for individual ions rather
than TDS

7

Nitrite and nitrite measurment,
analytical results, sample
holding time. Effluent Quality
Criteria Report.

Comment SLEMA notices in the 2018 SLM SNP Water
Quality Data Report, from 8 monitoring samples, 8 nitrate
lab results were deemed I (suspect results, holding time
exceeded upon receipt at lab). The issue is relevant
regarding nitrogen compounds because nitrate monitoring
results will be used to assess wetland removal efficiency.
DB has not addressed the issue in its reports.
Recommendation SLEMA recommends either 1) talk to
the lab in order to request a priority analysis for nitrogen
compounds parameters (and any other that is also timedependent) 2) do a research on how to increase the
holding time of nitrate and nitrite analysis, i.e. storage of
samples with H2SO4 © (pH<2) and store at 4 0C preserve

June 3: 1). De Beers submits all water samples
to accredited laboratories and we regularly
communicate with them regarding incoming
samples, analyses, and hold times. Samples are
shipped from the remote mine site and
sometimes there are exceedances of hold times
as a result of weather delays, weekend staffing
at receiving laboratories and cargo/freight
delays. De Beers will continue to endeavor to
meet hold times for all samples as far as
practically possible and will continue to follow
strict protocols for sample storage and handling.
De Beers will continue to endeavor to have

the sample for 28 days. The sample should be analyzed as
nitrate + nitrite. A chlorinated sample stored at 4 0C can
be hold for 14 days. Alternatively, samples may be held for
longer periods if the proponent, or monitoring laboratory,
has data on file to show that the sample under study are
stable for the longer time (U. S. Environmental Protection
Agency, Standard Methods for the Examination of Water
and Wastewater)

samples analyzed within the recommended hold
times; however, in remote environments this is
not always possible. 2). Parameters with Water
Licence limits that are potentially affected by
short hold times are nitrate, nitrite, and total
dissolved solids (TDS). A hold time study
completed in 2015 (De Beers 2016; Love et al.
2016) indicated that the nitrate and nitrite
concentrations in samples collected from Snap
Lake and Lac Capot Blanc were stable up to 12
days after the samples were collected. These
results were consistent with a similar
investigation conducted by the Government of
Newfoundland and Labrador, which
demonstrated that concentrations of ten
selected parameters (which included alkalinity,
total organic carbon, nitrate, and total
phosphorus) in water samples collected from
regional lakes did not change significantly when
analyzed up to 21 days after the samples had
arrived at the laboratory (Government of
Newfoundland and Labrador 2010). In 2016 the
Canadian Council of Ministers of the
Environment (CCME) published guidance on
water sampling storage and sampling practices,
referring to the British Columbia Ministry of
Environment (2015) holding time of 3 days for
nitrate and nitrite (CCME 2016). However, the
CCME noted that 3 days might not be practically
achievable, and whereas analysis beyond the
holding time increases uncertainty, it does not
necessarily imply the data will be compromised
(CCME 2016). These publications indicate that
short extensions of recommended hold times
for these parameters do not significantly
influence results. References De Beers. 2016.
2015 Annual Report in Support of the Aquatic
Effects Monitoring Program Water Licence
(MV2011L2-0004), Snap Lake Mine. Submitted
to the Mackenzie Valley Land and Water Board.

Yellowknife, NT, Canada. Love J, Humphries A,
Hall T. 2016. Nitrate and nitrite holding time
study completed for a northern Canadian mine.
Integr Environ Assess Manag. 12(4): 823-824.
Government of Newfoundland and Labrador.
2010. Assessment of the Effects of Holding Time
on Various Water Quality Parameters.
Department of Environment and Conservation.
Water Resources Management Division, St.
John's, NL, Canada. CCME (Canadian Council of
Ministers of the Environment). 2016. Guidance
manual for environmental site characterization
in support of environmental and human health
risk assessment. Vol 4. Analytical methods.
Winnipeg (MN): CCME. BCMOE (British
Columbia Ministry of the Environment). 2015.
British Columbia Environmental Laboratory
Manual. Section A: Laboratory quality
assurance/quality control. 2015 ed. Available at:
https://www2.gov.bc.ca/gov/content/environm
ent/research-monitoringeporting/monitoring/laboratory-standardsquality-assurance/bc-environmental-laboratorymanual. Accessed: May 2019.
8

Total iron in the EQC for closure.
Effluent Quality Criteria Report.
6.0 EFFLUENT QUALITY
CRITERIA FOR CLOSURE. Table
6-1: Proposed Effluent Quality
Criteria at Surveillance Network
Program Station SNP 02-17b.
Page 22. And Table 8-1
Proposed Effluent Quality
Criteria at Surveillance Network
Program

Comment During operations and ECM SNP 2-2 analysis
results (North Pile drainage ditch) historically shows high
amount of total iron in the seepage water. Although the
amount of total iron may be in some cases related to TSS,
samples with high content in total iron has been reported
at TSS values as low as 4. Iron has also been analyzed as
parameter of interest and carried forward as a parameter
with predicted overflow concentrations (Sump 3&5) that
were greater than AEMP benchmarks during post closure.
However, SLEMA notices proposed EQC for closure does
not include criteria for iron.
Recommendation SLEMA recommeds to include iron EQC
for closure. CCME WQG for protection of aquatic life: total
iron 300 ug/L

June 3: Based on monitoring data at Surveillance
Network Program station (SNP) 02-02,
concentrations of total iron in the North Pile
sumps have been greater than the AEMP
benchmark (i.e., 300 µg/L), but concentrations
in Snap Lake have been well below the AEMP
benchmark and are therefore not a concern for
the protection of aquatic life. Historical data at
SNP 02-02 was used to develop water quality
source terms for the North Pile in the Site Water
Quality Model. Predicted total iron
concentrations in the North Pile sumps and in
Snap Lake in Closure are consistent with
historical concentrations. That is, total iron
concentrations in the North Pile sumps are
predicted to be greater than the AEMP

benchmark and total iron concentrations in Snap
Lake are predicted to be well below the AEMP
benchmark. Therefore, De Beers is not
proposing effluent quality criteria (EQC) for total
iron in the Water Licence renewal application
but will continue to monitor total iron
concentrations in the North Pile sumps and in
Snap Lake.
9

Proposed Effluent Quality
Criteria for the Overflows from
Sump 3 at SNP 02-17c and Sump
5 at SNP 02-17d to Snap Lake.
Table 8-2

Comment With the intention to propose EQC for postclosure, the Proponent carried over a Screening Procedure
to Identify Parameters of Potential Concern (POPC) . After
three screening steps, one POPC, nitrate, was identified to
be included in the EQC Post-closure. The screening process
uses predicted overflow concentrations (Hydrodynamic
and wq model Report) at Sump 3 &5 in order to make
comparisons. There are some uncertainties with respect to
the NP drainage that have been not addressed by further
research neither discussed, such for example: 1) Length of
time that freezing of the pile will take and its effects on
water quality and quantity; 2) The effect of
cryoconcentration on NP water quality; 3) The steady
increase of annual average sulfate concentration (except
for 2018) in SNP2-2 (which was not mentioned at all). All
these effects could impact on the water quality of NP
drainage during closure (i.e. Diavik and Ekati, where
weathering of PK resulted in elevated concentrations of
sulfates and cations, Diavik, 2015 Annual C&R Report). EQC
is developed in order to protect the water quality in the
receiving environment. With that purpose, when nitrate is
considered, other forms of inorganic nitrogen should also
be considered (nitrite and ammonium). All of this species
of inorganic nitrogen are related between them through
the nitrogen cycle, and although nitrate is the most
oxidized stable form of inorganic nitrogen in water,
ammonium can also be found, as product of incomplete
blasting and at the wetlands due to incomplete oxidation
process as well as to a process known as dissimilatory
nitrate reduction (dnr).
Recommendation Recommends a conservative approach
in order to protect water quality of SL. More parameters

June 3: De Beers used a three-step screening
process to identify parameters of potential
concern (POPC) that would require effluent
quality criteria (EQC) in the Water Licence. The
steps compare: 1) predicted overflow
concentrations in Sump 3 and Sump 5 to
baseline concentrations in Snap Lake; 2)
predicted overflow concentrations in Sump 3
and Sump 5 to AEMP benchmarks in Snap Lake;
and 3) predicted concentrations in Snap Lake at
the edge of the mixing zone boundaries to
AEMP benchmarks minus 25 percent (%). De
Beers believes that the approach used to
identify POPC is appropriate because: . The
screening process uses predicted 95th percentile
concentrations in Sump 3 and Sump 5 and in
Snap Lake. . The screening process compares
concentrations in Snap Lake at the edge of the
mixing zone boundaries to AEMP benchmarks
minus 25%. Therefore, parameters that are not
identified as POPC are not predicted to have
concentrations in Snap Lake that would be
harmful to aquatic life or effect the drinkability
of the water. Therefore, De Beers is not
proposing EQC for chloride, sulphate, nitrite,
total ammonia, total phosphorus, and total
aluminum, cobalt, copper, iron, nickel, and zinc
in the Water Licence renewal application but
will continue to monitor these parameter
concentrations in the North Pile sumps and in
Snap Lake.

than nitrate, TSS and PH are required to be included in the
EQC for post-closure. Recommends to include (in addtion
to pH, TSS and nitrate) Major ions: chloride and sulphate.
Nutrients: nitrite, total ammonia, and total phosphorus.
Total metals: aluminum, cobalt, copper, iron, nickel, and
zinc. Strongly recommends to include nitrite and total
ammonia
10

Landfarm as mine component
that requires to be considered
for closure. Table 4.2 Mine
Components for Closure
Planning. Waste Management
Facilities (P.4-11) FCRP

Comment Table 4.2 does not include a Landfarm in the list
of the waste management facilities (WMF). In addition,
Section 4.6.1.3 (North Pile Components) states that a
landfarm was constructed in the southeast corner of the
west cell area for managing hydrocarbon contaminated
soils and refers for details to Section 4.6.3.7. Section
4.6.3.7 is missing in the Report. The landfarm, as part of
the WMF, will require interim and final closure
actions/measures to be undertaken to ensure the future
chemical stability at site.
Recommendation Recommends include landfarm in the
list of Waste Management Facilities that requires to be
closed and details on how it will be closed in order to
achieve site final closure objectives.

June 3: The cross-reference to Section 4.6.3.7 is
incorrect; the correct cross-reference is 4.6.3.6.
This error will be corrected in the next version of
the FCRP. To date, the landfarm has not been
used to remediate hydrocarbon contaminated
materials. It will be assessed under the
Environmental Hazards Assessment program for
contamination and remediated in accordance
with those specifications.

11

Pumping of surface water to the
underground mine.
Underground Water
Management, Section 4.6.2.2, p.
4-17 FCRP

Comment Surface water were pumped underground and
will continue to be pumped as required. The pumping of
water to the underground when the water table is high
can cause underground water overflow and discharge of
highly mineralized water to SL. An overflow incident was
reported on May 16, 2017 while surface water was being
pumped underground.
Recommendation Recommends: 1) Establish a safe water
level for the flooded mine and when it is reached pumping
should stop. 2) Monitoring of the water table of
underground water before pumping 3) pumping during
freshet is not recommended; the water table may be high
because of water infiltration.

June 3: Recommendation 1) and 2) are already
incorporated into the water monitoring plan at
the mine. 3) Pumping during freshet will
continue to enable disposal of RO concentrate
and water pumped directly from the water
management pond when inflow volumes are too
low to operate the water treatment plant, and
when water does not meet effluent discharge
criteria for direct discharge to Snap Lake.
Discharge during freshet is only done when
monitoring as stated in 1) and 2) are in place
and water levels are confirmed to be safe for
underground discharge to proceed.
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Access to underground water
for sampling. Table 5.1
Summary of Pre-disturbance,
Existing, and Final Mine Site
Conditions (p. 5-4):

Comment Access to underground should be granted for
sampling if needed
Recommendation Recommendations: Add lockable access
shafts/addits which will facilitate the future monitoring of
the level of underground water levels (at least) and which

June 3: Permanenant closure of shafts and
raises shall be done in accordance with Section
17.03 (3) The Mine Health and Safety Act and
Regulations

Underground mine, access to
underground will be sealed.
FCRP

(ideally) could be utilized to sample underground water
quality (at least at the top of the underground water
column).
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Windblown tailings issue. Table
5.2 Closure Objectives, Criteria,
and Method of Measurement to
Evaluate Achievement of
Criteria (page 5-7). FCRP

Comment One closure objective is to prevent PK from
entering the surrounding terrestrial and aquatic
environment. Windblown tailings which has potential to
contaminate soil and water has not been addressed.
Experience with other northern piles indicates that dusting
is an issue and therefore the cover should be evaluated
with respect to dusting. Air Quality monitoring should
include several dusting monitoring stations in order to
asses if the cover es effectively controlling fugitive dust.
Recommendation Recommends to discuss windblown
tailings and propose monitoring and mitigating measures
for soil/water contamination linked to this issue.
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Closure Criteria for Chemical
stability. Table 5.2 Closure
Objectives, Criteria, and Method
of Measurement to Evaluate
Achievement of Criteria (page 57).

Comment The Closure Criteria for Chemical Stability states June 3: De Beers will validate model
"Meet Effluent Quality Criteria (EQCs) in surface discharge assumptions annually through monitoring and
to achieve in-lake site specific water quality objectives
reporting.
(SSWQOs) and demonstrated by Post-Closure monitoring
for a minimum period of 5 years after construction of the
passive water treatment system". This criteria is not clearly
expressed. It is not clear weather DB is referring to EQC for
Closure or Post Closure. Because EQC for Closure will be
met with the help of a RO WTP, that EQC may not be
attainable in time without RO WT. It is assumed that DB is
talking about EQC for Post Closure. The proposed EQC for
post closure includes nitrate, pH and TSS. To obtain this
EQC, a Screening Procedure was carried over and from a
list of parameters of interest (POI) a list of Parameters of
Concern (POC) was developed. After other screenings, one
POPC, nitrate, was identified as the only one to be
included in the EQC for Post-closure. Chapter 9 of EQC
Report states that "predicting conditions into the future
carries an inherent level of uncertainty". And regarding the
North Pile drainage water quality "Changes to input water
quality may result in changes to predicted parameter
concentrations in the sumps beyond the range of
concentrations presented in this report, which may result
in changes to the outcomes of Steps 1 and 2 of the
screening process used to identify POPC". To address this

June 3: An air quality monitoring plan was
developed for closure. Dust generation during
closure will be lower than during operations.
During operations, there were no exceedances
of the action levels on or off-site for Minerelated activities (Air Quality and Emissions
Monitoring and Management PLan, Section 2.5).

uncertainty it recommends to monitor water quality at NP
and compare monitoring results to model predictions.
Recommendation SLEMA agrees that model assumptions
require to be validated by monitoring data. Only
monitoring data will show with time that no POPC
parametersÃ¢Â€Â™ concentrations are, as predicted, no
susceptible to trigger any action level in SL. In other words,
the proposed hypothesis will be valid if monitoring shows
with time that POPC parameters concentrations are below
(or equal) than the model predicted concentrations, and
therefore effluent discharge will not impact SL
water/sediment/environment quality. Recommends:
Closure Criteria regarding Chemical Stability at site "POPCs
meet consistently in a steady manner with time
concentrations levels that will allow to achieve in-lake site
specific water quality objectives as predicted by models"
POPCs: Major ions: chloride and sulphate. Nutrients:
nitrate, nitrite, total ammonia, and total phosphorus. Total
metals: aluminum, cobalt, copper, iron, nickel, and zinc.
And pH and TSS
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FCRP. Section 10.2 Staged
Reduction of Financial Security

Comment The Proponent proposes staged reduction in the June 3: Noted
amount of security that will be posted to address
closure/reclamation activities.
Recommendation SLEMA agrees that at the end of year 8,
when closure/remediation activities are finalized the
amount of security posted be reduced after presentation
and Board's approval of the Performance Assesment
Report.
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Term of the Licence. Application Comment SLEMA recommends a first renewal term of
Package
eight years that will cover the closure and remediation
activities at site (nine if we include the ECM period). And a
posterior Water Licence renewal that will cover post
closure monitoring. After the 8 years period of closure and
remediation, the presentation and approval of the
Performance Assessment Report will lead to a reduction in
the security amount posted (if the Report is approved) and
an evaluation of the conditions at the site at that time also
will indicate whether the site has remained largely stable
and no active reclamation activities are required to limit
the environmental risks at the site and whether the

June 3: At this time, De Beers assumes that the
planned activities for closure will take eight
years; however, the actual amount of time may
be more or less. A water licence term of eight
years means that a full application package will
need to be submitted within seven years, with
supporting analyses or studies initiated within
six years. A term length of 15 years is
recommended so that the closure activities can
be completed and multiple years of
Performance Assessment Reports (along with
the routine annual reporting), and the

proposed post closure monitoring is adequate to
demonstrate that the Snap Like mine site has been fully
reclaimed.
Recommendation Recommends a first renewal term of
eight years that will cover the closure and remediation
activities at site (nine if we include the ECM period). And a
posterior Water Licence renewal that will cover post
closure monitoring.
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Preliminary Screening

associated public reviews, can be completed.
These various reports will be used to determine
if the final reclamation of Snap Lake Mine is
proceeding as predicted or if additional
mitigations are required.

Comment SLEMA agrees that Closure and Post-closure
June 3: Please see response to GNWT-Lands
activities were included in the original Environmental
(Marie-Christine Belair) ID 1
Assessment (EA1314-02), but wetlands and their related
infrastructure (influent storage ponds and NP water
management structures) that will require extensive
blasting were not evaluated during the EA.
Recommendation Recommends screening of the activities
related to the construction and use of the PTS (wetlands,
influent storage ponds and North Pile water management
structure)

