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1. Purpose/Report Summary
The purpose of this Report is to present to the Mackenzie Valley Land and Water Board
(MVLWB/the Board) the revised closure options and updated Reclamation Research Plans
(RRP) for the Gahcho Kué Interim Closure and Reclamation Plan (ICRP), as submitted by De
Beers Canada Inc. (De Beers) to fulfill condition 84 of Land Use Permit (Permit) MV2005C0032
and Part J, item 1 of Water Licence (Licence) MV2005L2-0015.
2. Background
• November 28, 2013 – Conceptual Closure and Reclamation Plan (ICRP V.1) submitted to
the Board following conclusion of Environmental Impact Review;
• August 11, 2014 – Board approves and issues Permit MV2005C0032 to De Beers and
submits recommendation for approval of the Licence MV2005L2-0015 to the Minister of
Environment and Natural Resources – Government of the Northwest Territories (Minister
of GNWT-ENR);
• September 23, 2014 – Minister of GNWT-ENR approves Licence MV2005L2-0015;
• September 24, 2014 – Board issues Licence MV2005L2-0015 to De Beers; De Beers hosts
a closure and reclamation workshop;
• February 17, 2016 – De Beers distributes draft ICRP (V.2) to reviewers;
• March 2, 2016 – De Beers hosts a workshop to discuss draft ICRP (V.2);
• July 25, 2016 – De Beers submits ICRP (V.3) to the Board;
• September 30, 2017 – Reviewers submitted questions of clarification to focus technical
workshop discussion;
• October 7, 2016 – Board staff hosts ICRP technical workshop;
• November 10, 2016 – Review comments due and submitted;
• November 24, 2016 – De Beers’ responses due;
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• January 12, 2017 – Board acknowledges receipt of the ICRP (V.3) and defers the approval
of the ICRP to allow additional time for major components of the ICRP to be refined. Board
requests the objectives of the ICRP be revised and resubmitted in accordance with
comments received during the review;
• February 1, 2017 – De Beers submits the revised objectives to the Board;
• February 9, 2017 – Revised objectives distributed for review;
• February 23, 2017 – Review comments due and submitted;
• March 1, 2017 – De Beers’ responses submitted;
• March 16, 2017 – Revised objectives approved on an interim basis. Board requests the
options and Reclamation Research Plans of the ICRP be revised and resubmitted in
accordance with comments received during the review of ICRP (V.3);
• May 5, 2017 – De Beers responds to Boards directive to revise options and Reclamation
Research Plans;
• May 11, 2017 – Revised options and Reclamation Research Plans distributed for review;
• June 2, 2017 – Review comments due and submitted;
• June 9, 2017 – De Beers’ responses submitted; and
• September 14, 2017 – De Beers’ Revised Closure Options and updated Reclamation
Research Plans (RRP) presented to the Board.
3. Discussion
Background
On August 11, 2014, the Board included conditions in Licence MV2005L2-0015 and Permit
MV2005C0032 relating to the ICRP. Part J, item 1 of Licence MV2005L2-0015 states that:
Within twenty four (24) months following issuance of this Licence, the Licensee
shall submit an Interim Closure and Reclamation Plan to the Board for approval,
in accordance with the Mackenzie Valley Land and Water Board and Aboriginal
Affairs and Northern Development Canada’s November 2013, or subsequent
editions, Guidelines for the Closure and Reclamation of Advanced Mineral
Exploration and Mine Sites in the Northwest Territories. In addition to conforming
with the Guidelines, the Licensee shall:
a) Propose methods to reduce the period of time required for the recovery of
the Water Management Pond;
b) Include a research plan for investigating cover options for the Waste Rock
piles and processed kimberlite; and
c) Include any implications the results of the Rock Placement Verification
Program required under Part E, item 7 have on Waste Rock handling and
closure and Reclamation options.
Condition 84 of Permit MV2005C0032 states that:
The Permittee shall submit an Interim Closure and Reclamation Plan, to the
Board for approval, in accordance with the Mackenzie Valley Land and Water
Board and Aboriginal Affairs and Northern Development Canada’s November
2013, or subsequent editions, Guidelines for the Closure and Reclamation of
Advanced Mineral Exploration and Mine Sites in the Northwest Territories.
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On July 25, 2016, De Beers submitted ICRP (V.3) for Board decision (attached). ICRP (V.3) was
distributed for review on August 19, 2016. Questions of clarification were submitted by Ni
Hadi Xa, Deninu K’ue First Nation, GNWT-ENR, and Board staff by September 30, 2016 and
were used to focus the discussion at an October 7, 2016 Technical Workshop, hosted by
Board staff. Final comments were received on November 10, 2016 and De Beers’ responses
were received on November 24, 2016. Board staff analysis of these reviewer comments and
De Beers’ responses suggested that work was required to clarify and further develop certain
aspects of the ICRP (V.3).
On January 12, 2017, the Board deferred approval of the ICRP (V.3) so that major components
of the Plan could be refined. This decision included a directive1 which laid out a broad work
plan for the sequential, focused revision of ICRP Components including: 1) closure objectives;
2) closure options and Reclamation Research Plans; and 3) closure criteria. Once each of these
three Components are separately reviewed, De Beers is expected to submit ICRP (V.4), which
will then be reviewed in its entirety.
On March 16, 2017, the Board approved an updated list of closure objectives (Component 1)
on an interim basis (attached) and directed De Beers to respond to questions and concerns
regarding the closure options and Reclamation Research Plans (Component 2) submitted with
ICRP (V.3) (attached). De Beers responded on May 5, 2017 (attached). This Staff Report
focuses on the review of ICRP Component 2 - closure options and Reclamation Research
Plans.
Definitions
The closure objectives are a fundamental component of the ICRP and guide the entire closure
planning process. For each closure objective, proponents are supposed to propose a set of
closure options that could achieve the objective, and then a selected closure activity is
chosen from these options. It is important to document all closure options considered
throughout the life of a project to ensure there is a record of the rationale used for certain
decisions and to learn from past experiences. It is the responsibility of the proponent to
ensure that the closure options proposed would achieve the stated closure objectives,
comply with all closure and reclamation requirements, and include best practices.
Given the Gahcho Kué Project was reviewed through an extensive Environmental Impact
Review (EIR) process, there is limited flexibility to make major adjustments to many of the
technical approaches described in the ICRP (V.3). Refinements can be made, however, to
some aspects of the plan (e.g., mine rock pile contouring, revegetation, filling rates, etc.).
Reclamation research and/or environmental monitoring may be required to determine
appropriate closure options. De Beers’ Environmental Impact Statement (EIS), the impact
prediction report submitted by a developer to the Mackenzie Valley Environmental Impact
Review Board during an EIR, should also be referenced when discussing closure options.

1

See MVLWB Public Registry (www.mvlwb.com) MV2005C0032 and MV2005L2-0015 - De Beers Gahcho Kue - ICRP
V3 - Deferral of approval - Jan12-17.pdf. Appendix A Page 7 of 148.
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The following definitions from the Board’s November 2012 Guidelines for the Closure and
Reclamation of Advanced Mineral Exploration and Mine Sites in the Northwest Territories
(Guidelines) has been included to provide some context to the Board when considering De
Beers’ updated closure options and Reclamation Research Plans:
Closure options are a set of proposed alternatives for closing and reclaiming each
mine component. The closure options are evaluated to determine the selected
closure activity, which must be approved by the Board.
Reclamation research includes literature reviews, laboratory or pilot-scale tests,
engineering studies, and other methods of resolving uncertainties. Proponents
conduct reclamation research to answer questions pertaining to environmental
risks; the design of Reclamation Research Plans aims to provide data and
information which will reduce uncertainties for closure options, selected closure
activities, and/or closure criteria. 2
It is essential that proponents initiate reclamation research as early as possible and that it be
fully supported so that the Boards and stakeholders can use the resulting information in the
closure planning process in a timely manner.
It is important to note that closure options may evolve in the future based on factors such as
environmental considerations, stakeholder input, the availability of new technologies and
practices, the results of environmental monitoring programs, or the results of specific
reclamation research.
Approach and Analysis - Revised Closure Options
In evaluating the revised closure options, Board staff applied the following approach:
•
•

Considered De Beers’ options, as presented, using the definition of Closure Options in the
Board’s Guidelines; and,
Considered reviewer comments on ICRP (V.3), De Beers’ response to the comments from
the ICRP (V.3) review, and the May 5, 2017 responses to the Board directive.

De Beers noted in ICRP (V.3) that “The remaining options primarily focus on the refinement
of planned closure methods... [which] include:”
•
•
•
•
•

Optimal methods to accelerate natural revegetation of the disturbed areas;
Available techniques to enhance the stability of meromictic conditions within flooded
open pits;
Available techniques to enhance post-closure habitat quality at reclaimed areas for
wildlife;
Optimal methods to shorten the time required for refilling and re-connection of Kennady
Lake to the surrounding watershed; and,
Engineered rock cover design options for the Fine PKC Facility and Coarse PK Pile (e.g.
thickness, material types, etc.).

2

See MVLWB (www.mvlwb.com) Guidelines for the Closure and Reclamation of Advanced Mineral Exploration and
Mine Sites in the Northwest Territories. November 2013.
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In its May 5, 2017 submission, De Beers included a new table entitled ‘Summary of Closure
Options by Facility’ in response to the Board’s January 12, 2017 directive and Reviewer
recommendations. This table provides a summary of remaining closure options for the
Gahcho Kué Mine as discussed throughout De Beers’ responses to the Board’s directive.
Table 1, below, reflects the closure options or activities as presented by De Beers in ICRP (V.3,
Table 20) for each interim closure objective for the Gahcho Kué Mine. A summary of De Beers’
responses to Board staff and reviewers’ comments about closure options has been included,
where applicable. Board staff’s analysis of the information provided to date is also presented
for Board consideration. Board Staff have identified in the “Comments” column of Table 1
(below) further details De Beers should address either in ICRP (V.4) or in future ICRP revisions
(i.e., prior to the Final Closure and Reclamation Plan), including summaries and/or references
to options analyses previously completed to ICRP (V.3). This background information will
ensure there is a record of the rationale used for certain closure decisions made to-date
within the ICRP.
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Table 1: Gahcho Kué’s Closure Options and Activities:
Associated Management
or Reclamation Research
Comments
Plans (RRP)
Site Wide (the mine footprint): The main mine components can be divided into four primary categories: the open pits, mine rock piles, processed kimberlite disposal areas, and infrastructure. Final Closure is
designed though engineered mine components, covers, drainages, and selective revegetation.
SW1 Air quality levels safe for
Engineering design and construction of a Options that remain to be finalized include
RRP - PKC Facilities
In version 4 of ICRP, include the following item:
people, vegetation, aquatic life cover placed over the fine PK deposited
selection of the PKC pile cover type and
Stability (section 3)
• Extraction rates and impacts on air emission
and wildlife.
within the Fine PKC Facility.
configuration, selection of the method and
were discussed in the De Beers’ Detailed
priority areas for natural revegetation.
RRP – Revegetation
Alternative Analysis Report (2012)3.
Cessation of mining and construction
(section 2.1)
activities (e.g. diesel combustion, surface PK Facility cover designs are not yet
Include the following item in version 4 or future
vehicle traffic, blasting, material crushing completed, but it has been developed to a
iteration of ICRP, ideally prior to the FCRP:
and handling, etc.) will play a large role
schematic level. Final designs will be
• Options analysis for cover designs and
in diminished air emissions.
completed prior to the PK facility reaching
identification of priority areas selected for
capacity in years 2021 and 2023, respectively.
revegetation before the PK facilities reach
capacity in years 2021 and 2023
Fuel combustion sources are a main factor
influencing air quality experienced at the mine
and these sources will be negligible to
minimal after mine closure compared to
operations.
SW2 Drainage pathways for
Final grading where required to promote Final plans for the drainage pathways at
The Operational
Include the following item in version 4 or future
4
surface runoff are physically
positive drainage. Drainage pathways
closure have not yet been prepared. The
Management Plan
iteration of ICRP ideally prior to the FCRP:
stable.
(e.g., spillway at the Fine PKC Facility)
Operational Management Plan will inform the
• Options analysis of final plans for site wide
will be established as per design and
management of water at closure. Plans for
RRP - PKC Facilities
drainage pathways;
QA/QC.
drainage pathways from MR and PK piles will
Stability (section 3)
• Conceptional plans for drainage from the
be developed prior to closure and plans for
waste rock piles, PK piles, and general site
QA/QC protocol completed by a
the rest of the mine site will be developed as
wide drainage requirements;
professional engineer.
part of the final closure plan.
• If conceptional plans are not yet completed,
details from the Operational Management
Final drainage plans including:
Plan should be summarized or referenced
• Stabilizing embankments by removing
with regards to potential future water
weak or unstable materials from slopes
management options at closure and how they
might apply to final site conditions
Objective

3

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

Closure Options Analyzed
(DeBeers Response May 5, 2017)

See MVLWB Public Registry (www.mvlwb.com) MV2005L2-0015 - Gahcho Kue - Updated Project Description - Attachment 5-1 - Dec06-13.pdf. Section 2.2 Page 14 of pdf.
See MVLWB public registry (www.mvlwb.com) MV2005C0032 - De Beers Gahcho Kue - Operational Water Management Plan-Version 4.1 - July 7_17.pdf
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Objective

SW3 Surface runoff and
seepage water quality that is
safe for people, vegetation,
aquatic life, and wildlife.

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

Characterization and management of
PAG rock during operations will occur as
per the approved management plans5.
Fine-grained PK deposited in the Fine
PKC Facility will be capped with an
engineered cover, as per approved
design and QA/QC protocol. The cover
will promote runoff and reduce
interaction between runoff and PK.
Drainage pathways will be established
for long term stability to mitigate against
erosion.
All potentially hazardous materials and
equipment will be removed from site.

Closure Options Analyzed
(DeBeers Response May 5, 2017)

Associated Management
or Reclamation Research
Plans (RRP)

and foundations and/or construct toe
berms to flatten overall slopes;
• Breaching of embankments, ditches,
culverts, and other drainage channel
slopes with erosion resistant material (e.g.
soil, riprap, vegetation); and
• Backfilling excavation areas to achieve the
final desired surface contours to restore
the natural drainage or a new acceptable
drainage.
PAG mine rock, as well as any barren
As described in the PK and
kimberlite, will be sequestered within the
Mine Rock Management
interior of the MR piles or placed within a pit. Plan6
Seepage waters from the PK and MR piles are
managed within the Water Management
Pond.
Options for the management of hydrocarbonimpacted water include (see ENR-2):
• On-site water treatment using existing
treatment facilities,
• Removal to off-site disposal facilities,
• Transfer to the Water Management Pond
(not preferred) (see ENR-1),
• Or on-site treatment using smaller scale
facilities (if current facilities have been
decommissioned).

RRP - PKC Facilities
Stability (section 3)
RRP – Post Closure
Seepage Quality and
Quantity (section 2.2)
Water Management Plan 7

Options for the management of other
wastewaters: As identified in the OMP.

5

See MVLWB public registry (www.mvlwb.com) MV2005L2-0015 - De Beers Gahcho Kue - Geochemical Characterization and Management Plan - Version 3 - Jan 22_15.pdf
See MVLWB public registry (www.mvlwb.com). MV2005C0032 - De Beers Gahcho Kue - Processed Kimberlite and Mine Rock Management Plan-Version 5.1 - July 7_17.pdf
7
See MVLWB public registry (www.mvlwb.com).MV2005C0032 - De Beers Gahcho Kue - Operational Water Management Plan-Version 4.1 - July 7_17.pdf
MV2005C0032 and MV2005L2-0015 - De Beers Gahcho Kué – ICRP Options & Reclamation Research Plan Page 7 of 25
6

Comments

Include the following items in version 4 of ICRP:
• PAG rock management & Water Management
Pond: Alternatives of assessed and the
benefits of the chosen activity during EIA
should be provided for context;
• De Beers' May 5, and June 14, 2017 responses
regarding impacted water management
options and those described in the applicable
OMP
Include the following item in version 4 or future
iteration of ICRP, ideally prior to the FCRP:
• Options analysis for cover designs and
drainage pathways
Contingency:
• Changing the footprint of the mine rock piles,
it is worth noting that changes in the mine
plan will require Board approval.
• Contingency described elsewhere (i.e. PK and
Mine Rock Management Plan or through De

Objective

SW4 Mine areas are physically
stable for use by people and
wildlife.

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

Final grading will promote positive
drainage towards pre-disturbance
drainage pathways where possible.
Drainage pathways will be established
for long-term stability to avoid issues
with erosion.
Engineered earthen structures remaining
at the site (i.e. Mine Rock Piles, Fine PKC
Facility and Coarse PK Pile) will be
physically stable.
See MR and PK closure objectives below
for details specific to stability of mine
waste areas.

SW5 Safe passage and use for
Caribou and other wildlife.

Removal of all buildings, equipment, and
surface hazards.
Engineered Earthen structures remaining
at the site (i.e. Mine Rock Piles, Fine PKC
Facility and Coarse PK Pile) will be
physically stable. See MR and PK Closure
objectives below for details specific to
stability of mine waste areas.

Closure Options Analyzed
(DeBeers Response May 5, 2017)
Contingency:
• Should stability issues arise, the side slope
of the rock piles will be regraded to a
flatter slope.
• If more tonnage of mine rock is produced
than predicted, the footprint of the mine
rock piles will be extended.
New drainage pathways are anticipated to be
constructed as part of the MR and PK piles
during operations and progressive
reclamation to manage seepage waters from
these areas to drain to the Water
Management Pond.
Final plans for the drainage pathways at
closure have not yet been prepared and will
be developed as part of the final closure plan.

Associated Management
or Reclamation Research
Plans (RRP)

Beers’ responses) should also be provided for
context in the ICRP.

RRP - Final Landform
Include the following items in version 4 of the
Options to Support Wildlife ICRP:
Habitat (section 2.3)
• The identification of where final grading will
and will not be able to promote positive
RRP - PKC Facilities
drainage towards pre-disturbance drainage
Stability: (section 3.1)
pathways
• WR and PK management plans: a summary of
alternatives during EIA and the benefits of the
chosen activity for SW4
• How design features address the principle of
long-term stability.

Larger water drainage pathways that exist
during operations that control the majority of
surface runoff from the remainder of the
mine site are anticipated to remain at closure.

OP - flooded and inaccessible by wildlife. Safe
passage of wildlife is not applicable to this
mine component.
KL - flooded and inaccessible by land animals
and therefore safe passage need not be
considered. The water quality will be safe for
birds and other wildlife.
MR piles -

Mitigation of environmental risk to
wildlife from soil, sediment or water will
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Comments

Include the following item in version 4 or future
iteration of ICRP, ideally prior to the FCRP:
• Options analysis for drainage pathways
RRP – Revegetation
(section 2.1)

ICRP V.3 states: “At closure, final grading at the
Mine Rock Piles will ensure an overall slope of
2.2H:1V to 2.5H:1V and that natural channels will
RRP - Final Landform
direct runoff from the piles to Kennady Lake. The
Options to Support Wildlife surface of the piles will not be covered with
Habitat (section 2.3)
salvaged topsoil or actively revegetated,
consistent with approaches at other northern
diamond mine sites. Ramps to facilitate the
access and egress of caribou from the mine rock
piles will be constructed.”

Objective

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)
be completed as required based on the
applicable closure criteria for
environmental media.

Closure Options Analyzed
(DeBeers Response May 5, 2017)
•

•

If wildlife access is permitted:
construction of access and egress ramps
on the pile to permit passage onto and
over the pile. Options for the access
ramps include: location of access and
egress, surface material type on the
ramps and top of pile (e.g. fine materials,
materials conducive to natural
revegetation).
To deter wildlife access: placement of
large rocks at the base of the pile, and to
design passages or corridors around the
piles.

Course PK pile –
• Similar options as listed for the mine rock
piles.
• Materials selected for cover construction
will be devoid of any contamination and
non-PAG. The cover will act as a physical
barrier to prevent the PK from direct
ingestion by wildlife.
Fine PK pile –
• If permit wildlife access: design of cover
system to support wildlife movement.
Options for cover include surface
materials that encourage or deter natural
revegetation, and surface material type.
• If deter wildlife access: placement of large
rocks around the pile, and to design
passages or corridors around the piles.
Materials cover for construction will be
devoid of any contamination and nonPAG. The cover will act as a physical
MV2005C0032 and MV2005L2-0015 - De Beers Gahcho Kué – ICRP Options & Reclamation Research Plan Page 9 of 25

Associated Management
or Reclamation Research
Plans (RRP)

Comments
Include the following items in version 4 of the
ICRP:
• A summary of alternatives during EIA;
• De Beers Responses provided May 5, 2017;
• Benefits of the chosen activity to meet
objective SW5.
Include the following item in version 4 or future
iteration of ICRP, ideally prior to the FCRP:
• Options analysis for site wide closure
regarding the safe passage of wildlife.

Objective

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

Closure Options Analyzed
(DeBeers Response May 5, 2017)

Associated Management
or Reclamation Research
Plans (RRP)

Comments

barrier to prevent the PK from direct
ingestion by wildlife.
Infrastructure areas –
• Promote natural revegetation in priority
areas, surface recontouring to encourage
design passages or corridors, eliminating
steep slopes about breached culverts and
drainage pathways.
• Roads will be scarified and re-contoured
to help with safe passage of wildlife.
Processed Kimberlite Facilities (includes the Coarse PK Facility and the Fine PK Facility): The Coarse PK Pile will be overlain with 1 m of mine rock (or alternative material) to limit surface erosion. The Coarse
PK Pile will be graded to 4W:1H, with a maximum elevation of approximately 455 masl (35 m above surrounding ground surface). All other coarse PK will either be backfilled in mined out pits or used for
reclamation of infrastructure. Fine PK will be stored in the Fine PKC Facility until year 6 where fine PK will be released into the bottom of the mined out Hearne pit. The residual PKC will be covered to limit
surface erosion. The maximum elevation of the fine PK in the Fine PKC Facility will be approximately 431 masl. Permafrost aggradation within the Fine PKC Facility and Coarse PK Pile is predicted and will be
monitored (although this is not relied upon to achieve seepage or stability objectives). Seepage waters will flow from the Fine PKC Facility naturally into Area 3. Seepage waters will flow from the Coarse PK
Pile into Area 4.
PK1 Prevent PK from entering
Engineering design of the Fine PKC
The construction design for the coarse PKC
RRP – Revegetation
Include the following items in version 4 of the
the surrounding terrestrial and Facility and Coarse PK Pile by a
pile and FPKC facility are completed. The PK
(section 2.1)
ICRP:
aquatic environment.
professional engineer.
cover designs are included in the approved
• Summary of the PK Disposal selected
construction designs, however De Beers has
RRP - PKC Facilities
alternative and their consequences on closure
Deposition of the fine PK within the Fine committed to considering alternative cover
Stability (section 3)
discussed in De Beers’ Alternatives Analysis
PKC Facility, which will include a material options as part of the RRP. Options
Report (2012)11;
cover at closure, or into Hearne pit.
considered involve selecting the cover
Final Detailed Design Plan
• A summary of alternatives assessed in the
material characteristics (size), thickness, and
Dykes A1, G, H, I, J, K, and L
identification of processed kimberlite
8
Coarse PK will be disposed of within the
configuration (single layer, multiple layer,
management activities outlined in the
Coarse PK Pile or the Hearne and 5034
composite involving earthen fill and
construction design;
pits.
geotextile) to suit the site foundation
Final Detailed Design Plan
• Any changes or updates to the ICRP as a result
conditions and cover design. The covers will
Dykes B, D, E, F, and
of the FPKCF expansion (ENR-4).
also need to consider dust generation and
Perimeter Berms9
wildlife safety.
Include the following item in version 4 or future
iteration of ICRP, ideally prior to the FCRP:
8

See MVLWB Public Registry (www.mvlwb.com) MV2005C0032 - De Beers Gahcho Kue - Final Detailed Design Plan Dykes A1, G, H, I, J, K, and L (Version 4) - Apr 17_17.pdf
See MVLWB Public Registry (www.mvlwb.com) MV2005C0032 - De Beers Gahcho Kue - Final Detailed Design Plan Dykes B, D, E, F, and Perimeter Berms-Version 2.1 - July 7_17.pdf
11 See MVLWB Public Registry (www.mvlwb.com) MV2005L2-0015 - Gahcho Kue - Updated Project Description - Attachment 5-1 - Dec06-13.pdf. Section 5.32 page 48 of pdf.
9
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Objective

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

Closure Options Analyzed
(DeBeers Response May 5, 2017)
Options to permit wildlife access and enhance
habitat quality includes:
• Revegetation (e.g. methods, priority
areas, etc.)
• Cover design to support wildlife
movement (e.g. surface materials that
encourage or deter natural revegetation,
as well as, surface material type)
• Construction of egress and access ramps
• Location of egress and access.

PK2 Physically stable PK
disposal areas to limit risk of
facility failure.

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.

Options to deter wildlife access includes:
• Placement of large rocks at base of piles
to prevent access
• Designing passages or corridors around
the piles.
The construction design for the coarse PKC
pile and FPKC facility are completed.
Contingencies:
• Buttressing slopes to minimize
movements,
• Improve foundation and/or drainage
conditions to increase stability,
• Or relocating deposited materials to assist
in slope stabilization.

Associated Management
or Reclamation Research
Plans (RRP)
Final Detailed Construction
Plan - Coarse PK Facility
Update10

RRP - PKC Facilities
Stability: (section 3)
Final Detailed Design Plan
Dykes A1, G, H, I, J, K, and L
12

Final Detailed Design Plan
Dykes B, D, E, F, and
Perimeter Berms13
Final Detailed Construction
Plan - Coarse PK Facility
Update14

10

See MVLWB Public Registry (www.mvlwb.com) MV2005L2-0015 - De Beers Gahcho Kue - Final Detailed Construction Plan - Coarse PK Facility Update - May 4_16.pdf
See MVLWB Public Registry (www.mvlwb.com) MV2005C0032 - De Beers Gahcho Kue - Final Detailed Design Plan Dykes A1, G, H, I, J, K, and L (Version 4) - Apr 17_17.pdf
13
See MVLWB Public Registry (www.mvlwb.com) MV2005C0032 - De Beers Gahcho Kue - Final Detailed Design Plan Dykes B, D, E, F, and Perimeter Berms-Version 2.1 - July 7_17.pdf
14 See MVLWB Public Registry (www.mvlwb.com) MV2005L2-0015 - De Beers Gahcho Kue - Final Detailed Construction Plan - Coarse PK Facility Update - May 4_16.pdf
12
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Comments
•

Options analysis for PK cover design including
May 5, 2017 responses (ideally prior to the
FCRP for sufficient review time

Include the following items in version 4 of the
ICRP:
• Physical stability should be assured prior to
final landscape inspection. If details on
ensuring facility stability are built into the
facility design, the details should be
summarized for context in the ICRP;
• A summary of alternatives assessed in the
identification of processed kimberlite
management, include how chosen design
features address PK2;
Include the following item in version 4 or future
iteration of ICRP, ideally prior to the FCRP:

Objective

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

Closure Options Analyzed
(DeBeers Response May 5, 2017)

Associated Management
or Reclamation Research
Plans (RRP)

Comments
•

PK3 Chemically stable
Processed Kimberlite Facilities
(Piles) that do not endanger
human, wildlife, or
environmental health and
safety.

NEW OBJECTIVE – no options or activity
described in ICRP V.3

The construction design for the coarse PKC
pile and FPKC facility are completed.

RRP – PKC Facilities
Stability (section 3)

Materials used to construct the piles and
cover are non-PAG and therefore chemically
stable. Further, the fine and coarse PK are
geochemically characterized as non-PAG. Only
non-PAG PK will be placed in the piles which is
verified through a bi-annual geochemical
audit15.

Final Detailed Design Plan
Dykes A1, G, H, I, J, K, and L

Before the placement of the coarse PK within
the facility, a layer of ~ 2 meters of non-PAG
mine rock will be placed to provide separation
of coarse PK from the tundra. This will limit
geochemical interactions of the PK with the
tundra that have potential to give rise to
chemical instability.

Final Detailed Construction
Plan - Coarse PK Facility
Update18

16

Final Detailed Design Plan
Dykes B, D, E, F, and
Perimeter Berms17

Options analysis for PK cover design and
results of geotechnical stability
Include the following item in version 4 of the
ICRP:
• A summary of alternatives assessed in the
design of PK management facilities/options
during EIA and the benefits of the chosen
activity
• A summary of how current PK facility designs
considered the chemical stability aspects and
how the chosen activities benefit PK3 over
alternatives.
Include the following item in version 4 or future
iteration of ICRP, ideally prior to the FCRP:
• Options analysis for PK cover design and
results of geotechnical stability

Final height options for Fine PKC Facility
dykes, depending on beach slope and runoff
and seepage waters directed and managed
within Water Management Pond.
In the unexpected event that PK is PAG, it will
be placed in an approved location within mine
rock pile and/or the open pit.
Open Pits (5034 Pit, Hearne Pit, Tuzo Pit): Hearne pit will be refilled with fine PK and mine rock from the other pits up 50 m below the normal lake bed. 5034 will be filled with mine rock from Tuzo pit up to
418 masl (2.7 m below the final estimated elevation of Kennady Lake) with increasing depth in areas moving towards the Tuzo pit. No backfilling of PK or mine rock will occur in the Tuzo pit. In- lake dykes will
15

See MVLWB Public Registry (www.mvlwb.com) MV2005C0032 - MV2005L2-0015 - De Beers Gahcho Kue - Geochemical Characterization Plan - Version 2 - Jul 1_14.pdf. Section 8
See MVLWB Public Registry (www.mvlwb.com) MV2005C0032 - De Beers Gahcho Kue - Final Detailed Design Plan Dykes A1, G, H, I, J, K, and L (Version 4) - Apr 17_17.pdf
17
See MVLWB Public Registry (www.mvlwb.com) MV2005C0032 - De Beers Gahcho Kue - Final Detailed Design Plan Dykes B, D, E, F, and Perimeter Berms-Version 2.1 - July 7_17.pdf
18 See MVLWB Public Registry (www.mvlwb.com) MV2005L2-0015 - De Beers Gahcho Kue - Final Detailed Construction Plan - Coarse PK Facility Update - May 4_16.pdf
16
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Associated Management
Objective
or Reclamation Research
Comments
Plans (RRP)
be breached to fill Tuzo pit with water from Area 6 and the Water Management Pond. Meromictic conditions will establish within the filled Tuzo pit. The water level of Kennady Lake will be returned to the
pre-disturbance level of 420.7 masl.
OP1 The backfilled and/or
Poor quality and high TDS water
Alternatives to refill Kennady Lake were
RRP - Open Pits Stability of Include the following item in the next iteration:
flooded pits will not adversely
encountered throughout mining will be
considered in the Environmental Impact
Chemocline (section 5.1)
• A summary of alternatives leading to the
impact establishment and/or
managed in the Water Management
Statement (EIS) and summarized Version 3 of
development of a Water Management Pond
maintenance of sustainable
Pond then pumped into the bottom of
ICRP (Section 4.4.1.4)
Fish Habitat Validation
during EIA and the benefits of this option E.g.
aquatic ecosystems and life in
the Tuzo pit at closure. Meromictic
Plan (to be submitted)
some background on the processes that lead
the overlying Kennady Lake
conditions will establish within Tuzo.
The safe return of aquatic life will be
to the chemocline decision for Tuzo Pit.
and downstream waterbodies.
considered in the selection of the constructed Detailed Alternatives
Analysis Report 201219
fish habitat features in Kennady Lake. De
Include the following item in version 4 or future
Beers will engage with DFO on this
iteration of ICRP, ideally prior to the FCRP:
requirement.
• Options analysis for fish habitat (ideally prior
to the FCRP so for sufficient review time)
De Beers will develop a Fish Habitat Validation
Plan to demonstrate the use of the fish
habitat features, as well as, fish surveys to
inform on the return of fish to Kennady Lake.
Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

OP2 Physically stable pit walls
to limit risk of a failure
impacting people and aquatic
life.

Backfilling at the 5034 pit will be
completed with consideration to slope
stability at the adjacent Tuzo pit wall.
No additional reclamation efforts are
expected to be required at final closure,
but options will be assessed following
final closure and inspection.

Closure Options Analyzed
(DeBeers Response May 5, 2017)

At closure, the pits will be flooded.

NA

What considerations need to be addressed when
backfilling open pits to ensure pit wall stability?

Options to ensure pit stability, including
blasting of unstable areas or other options
determined by an engineer

Contingencies:
• In the unlikely event of a slope failure that
results in an upset to the chemocline, it
will naturally re-establish over time.
Infrastructure Specific: All infrastructure will be inspected, then salvaged, demolished and landfilled, or removed. The in-lake dykes will be breached to allow access through Kennady Lake by both watercraft
and aquatic life. Roads and the airstrip will be scarified to promote revegetation. Site access roads, explosives storage facility, the airstrip, and the main site will be contoured and graded so that water will be
routed into Kennady Lake.

19

See MVLWB Public Registry (www.mvlwb.com) MV2005L2-0015 - Gahcho Kue - Updated Project Description - Attachment 5-1 - Dec06-13.pdf. Section 5 Page 47 of 173
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Objective
I1 Disturbed areas will be safe
for people, wildlife, and
vegetation.

I2 Re-vegetation targeted to
priority areas.

20

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

Closure Options Analyzed
(DeBeers Response May 5, 2017)

Post-closure Environmental Site
Assessment and Remedial Action Plan
completed by a professional engineer or
geoscientist, in accordance with GNWT
guidelines20.

Roads and pads:
• Revegetation of priority areas
• Scarifying surface to promote natural
revegetation.
Around piles and infrastructure areas:
• Wildlife crossing locations may consider
the slopes/grade of the land, material
gradation to promote a "smooth" surface.

• Grading surfaces to promote drainage
and limit pooling, surface material
loosening (scarification);
• Placement of salvaged overburden and
lake sediments as a growth amendment
to priority locations;
• Application of native species; and,
• Additional activities will be determined
by research findings at the revegetation
test plots.

Associated Management
or Reclamation Research
Plans (RRP)
The Environmental Site
Assessment: identify areas
of potential contamination
Remedial Action Plan:
ensure the soil quality and
vegetation that remains is
of acceptable quality.

Final drainage plans include:
• Stabilizing embankments by removing
weak or unstable materials from slopes
and foundations and/or construct toe
berms to flatten overall slopes;
• Breaching of embankments, ditches,
culverts, and other drainage channel
slopes with erosion resistant material (e.g.
soil, riprap, vegetation);
• Backfilling excavation areas to achieve the
final desired surface contours to restore
the natural drainage or a new acceptable
drainage.
Research is proposed to assess the
RRP – Revegetation
reestablishment of native vegetation, and
(section 2.1)
methods of revegetation (e.g. scarification,
soil augmentation, active seeding, etc.)

GNWT, 2003. Environmental Guideline for Contaminated Site Remediation. November.
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Comments
Section 5.2.5.5 of the RRP outlines all
Infrastructure-related activities planned for
closure. A discussion of all options considered in
the identification of these activities should be
provided or summarized and referenced if
available elsewhere (i.e. EIS).

Include the following item in version 4 of the
ICRP:
• This should include additional details
provided by De Beers in response to Reviewer
comments on May 5, 2017.
Include the following item in version 4 or future
iteration of ICRP, ideally prior to the FCRP:
• Options analysis for revegetation

Objective
I3 Aesthetic conditions of the
infrastructure areas are similar
to surrounding natural
conditions.

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

Closure Options Analyzed
(DeBeers Response May 5, 2017)

Removal of all buildings, equipment, and
surface hazards.

Associated Management
or Reclamation Research
Plans (RRP)
RRP – Revegetation
(section 2.1), Landform
(section 2.3)

Comments

Include the following item in version 4 of the
ICRP:
• Section 5.2.5.5 outlines all InfrastructureFinal grading will reflect surrounding
related activities planned for closure. A
topography and re-establish natural
discussion of all options considered in the
drainage pathways where possible.
identification of these activities should be
provided or summarized and referenced if
Application of native vegetation.
available elsewhere (i.e. EIS).
Kennady Lake: The downstream slope of Dykes B, J, N, and K will be flattened and covered with a 1 m thick erosion protection material layer (2028). Dykes B, N, and K will be partially breached to a final crest
elevation of 417.0 masl (2029), then completely breached, along with the entirety of Dyke J, to 418 masl. This will support post closure navigation use in Kennady Lake, as the post-closure water level of the
lake will be approximately 420.7 masl (this is consistent with the lake’s baseline water level). These breaches will reconnect Area 4 with Area 3 and Areas 5 to 7. Following the breaching of Dykes B, J, N, and
K, supplemental water will then be pumped from Lake N11 to Area 3 (the former WMP) at an average annual volume of 3.7 Mm3/y for approximately 10 years (2030-2039). This will bring clean water that
will mix with the small volume of water remaining in the WMP and overlay the high TDS water that was transferred to the bottom of Tuzo pit. Tuzo pit will continue to fill until equilibrium points with Areas 2
to 7 are established.
KL1 Return Kennady Lake to a
Management and mitigation of potential Contingencies: In the event that treatment of RRP - Kennady Lake
Include the following item in version 4 of the
state that will support a
risk from mine waste products in
water is necessary to support objective KL1,
(section 5)
ICRP:
functioning aquatic ecosystem accordance with approved engineering
best practices that are practically and
• Reference the sequential mining of pits and
and traditional uses.
designs and management plans.
economically feasible will be considered and
its advantages on refilling Kennady Lake from
may include: biological, chemical or physical
De Beers’ Detailed Alternative Analysis Report
Construction of fish habitat as per DFO
treatment processes.
(2012)21
authorization.
• Fish habitat features e.g. a finger dykes,
Include the following item in version 4 or future
Discharge of poor quality water into the
artificial reefs, and littoral habitat
iteration of ICRP, ideally prior to the FCRP:
bottom of the Tuzo pit, establishment of
construction to offset the disturbance
• Options analysis for fish habitat
meromictic conditions to inhibit the
caused by the mine.
upward transport of potentially harmful
• Construction methods, materials, timing
water quality constituents.
• Placement of features within the basin
Breaching of perimeter dykes allowing
Kennady Lake to refill.
Supplemental pumping from up gradient
lakes to shorten the time required for
flooding.
21

See MVLWB Public Registry (www.mvlwb.com) MV2005L2-0015 - Gahcho Kue - Updated Project Description - Attachment 5-1 - Dec06-13.pdf. Section 3.1.2 page 19 of pdf.

MV2005C0032 and MV2005L2-0015 - De Beers Gahcho Kué – ICRP Options & Reclamation Research Plan Page 15 of 25

Objective
KL2 Physically stable
constructed banks of Kennady
Lake to limit risk of failure that
would impact aquatic life,
wildlife, and people.

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)
Banks constructed within Kennady Lake
(e.g., interface of lake and mine rock
piles) will be physically stable.

Closure Options Analyzed
(DeBeers Response May 5, 2017)
The closure options include:
• Areas with low erosion potential: nonstructural measures (i.e. development of
simple erosion barriers based on field
monitoring during mine activities) will be
applied;
• Areas with higher erosion potential:
structural measures including placing a
layer of protection material may be
applied, and may mean constructing the
shoreline so that is has a low slope with
reduced wave action.

Associated Management
or Reclamation Research
Plans (RRP)
NA

Comments
Include the following item in version 4 of the
ICRP:
• The types of closure options identified by De
Beers in response to the Board’s directive on
options

Erosion protection material layer properties,
including:
• Granular material size and thickness that
will perform the design functions;
• Incorporation of a geosynthetic into the
design to aid in material separation and
erosion control.
KL3 Kennady Lake is
reconnected with the
upstream and downstream and
small craft navigation is
possible within the Kennady
Lake basin through the dyke
and pit areas.

The downstream slope of Dykes B, J, N,
and K will be flattened and covered with
a 1 m thick erosion protection material
layer (2028). Dykes B, N, and K will be
partially breached to a final crest
elevation of 417.0 masl (2029), then
completely breached, along with the
entirety of Dyke J, to 418 masl.

Refilling plan and options to shorten time
required for re-filling of Kennady Lake,
including order of dyke breaching and
pumping of water
-alternative sources of water
-alternative pumping rates and volumes
-progressive reclamation of a sub-basin (e.g.
Area 7)

RRP – Kennady Lake
(section 5)

The final closure and reclamation plan will
provide the design details regarding the
preferred selection.

22

See MVLWB Public Registry (www.mvlwb.com) MV2005L2-0015 - Gahcho Kue - Updated Project Description - Attachment 5-1 - Dec06-13.pdf. Section 5.1 Page 47 of pdf.
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Include the following items in version 4 of the
ICRP:
• Summary of development of a flow mitigation
plan, and restoration of stream habitat from
De Beers’ Detailed Alternative Analysis Report
(2012)22.
Include the following item in version 4 or future
iteration of ICRP, ideally prior to the FCRP:
• Reclamation activities for the breaching of
external dykes need to be described

Associated Management
Objective
or Reclamation Research
Comments
Plans (RRP)
Mine Rock Piles (South Mine Rock Pile and West Mine Rock Pile): The Mine Rock Piles will be approximately 120 m above the surrounding ground, reaching a top elevation of 555 masl. All piles will be
graded to an overall slope of 2.2 horizontal: 1 vertical to 2.5 horizontal: 1 vertical. Runoff from the South Mine Rock Pile will be directed to Area 6. Runoff from the West Mine Rock Pile will be mainly directed
into Area 5. PAG rock identified will be placed in each Mine Rock Pile up until Year 4, where it will be overlain by at least 2 m of low permeability till, 1 m of overburden, be 15 m from the edge of the pile, and
have at least 2 m of mine rock between the PAG and tundra floor if not underwater. Permafrost aggradation within the Mine Rock Piles will be monitored (although this is not relied upon to achieve seepage
or stability objectives) to confirm the assumptions of the seepage analysis. Will be overlain by at least 2 m of low permeability till, 1 m of overburden, be 15 m from the edge of the pile, and have at least 2 m
of mine rock between the PAG and tundra floor if not underwater. Rocks from contaminated soil (larger than 76 mm) will be placed in each Mine Rock Pile and overlain by least 1 m of low permeability till
and 4 m of mine rock. Non-hazardous landfill will be placed in each Mine Rock Pile up where it will be overlain by least 1 m of low permeability till and 4 m of mine rock. No cover or revegetation efforts are
currently planned for the Mine Rock Piles.
MR1 Physically stable slopes to Engineering design including stability
Mine rock piles –
Mine Rock Pile designs
Include the following items in version 4 of the
limit risk of failure that would
analysis that meets design criteria for
construction management ICRP:
• If permit wildlife access: construction of
impact people or wildlife.
factor of safety as per industry guidelines
plans24
access and egress ramps on the pile to
• A summary of alternatives assessed in the
23
permit passage onto and over the pile.
identification of waste rock management
South Mine Rock Pile Final
Options for the access ramps include:
(designs) including information on how
Construction and operation have been
Detailed Construction Plan
location of access and egress, surface
design features address long-term stability
25
completed as per the approved Mine
material type on the ramps and top of pile
under MR1.
Rock Pile designs and construction
(e.g. fine materials, materials conducive
management plans
to natural revegetation).
Include the following item in version 4 or future
iteration of ICRP, ideally prior to the FCRP:
• If deter wildlife access: placement of large
rocks at the base of the pile to prevent
• Options analysis for cover designs,
access onto the pile, and to design
identification of areas selected for
passages or corridors around the piles.
revegetation, and addressing stability
concerns
To address stability concerns:
• Regrade sides to flatter slopes should
stability issues arise;
• Increase footprint of piles should more
tonnage of mine rock be produced;
• Buttress slopes to minimize movements
• Improve foundation and/or drainage
conditions to increase stability
• Relocate deposited materials to assist in
slope stabilization
Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

23

Closure Options Analyzed
(DeBeers Response May 5, 2017)

Piteau Associates Engineering Ltd., 1991. Investigation and Design of Mine Dumps, Interim Guidelines. Guidelines prepared for British Columbia Mine Dump Committee.
See MVLWB public registry (www.mvlwb.com). MV2005C0032 - De Beers Gahcho Kue - Processed Kimberlite and Mine Rock Management Plan-Version 5.1 - July 7_17.pdf
25
See MVLWB public registry (www.mvlwb.com) MV2005L2-0015 - De Beers Gahcho Kue - Final Detailed Construction Plan - South Mine Rock Pile - Sept 4_15.pdf
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Objective
MR2 Contaminated rock and
non-hazardous waste disposal
areas within piles will be safe
for aquatic life, people or
wildlife.

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

Closure Options Analyzed
(DeBeers Response May 5, 2017)

Isolation of contaminated rock and nonhazardous waste disposal areas within
the interior of Mine Rock Piles.

The placement of contaminated rock and nonhazardous waste will be according to the
approved mine rock design.

Waste areas will be covered with low
permeability material to reduce
infiltration.

At closure, inert solid materials (from
demolition waste) will be deposited within the
Mine Rock Piles or the mined out Tuzo Pit
(ICRP, Section 5.2.5.5.2).
Contingencies: in the event that these
materials are not directed to the mine rock
pile or backfilled in the open pit, the
contingency would be construct a facility to
contain these waste materials or remove from
site if only minor quantities.

Permafrost is predicted to aggrade
within the interior of the piles to reduce
permeability.

Associated Management
or Reclamation Research
Plans (RRP)
Final Detailed Construction
Plan South Mine Rock Pile
and Overburden Stockpile
(see MR1)

Comments
Include the following items in version 4 of the
ICRP:
• A summary of alternatives assessed in the
identification of waste rock management
(designs)
• How design features address isolation of
contaminated rock and non-hazardous waste
required by MR, including the contingency
option to construct a new facility.
• De Beers' May 5, and June 14, 2017 responses
regarding impacted water management
options

Utilize additional storage capacity of Hearne
Pit for increases in PAG rock.

MR3 Chemically stable mine
rock piles that are safe for
aquatic life, humans and
wildlife.

26
27

NEW OBJECTIVE – no options or activity
described

Construct additional water management
measures as required (e.g. water retention
berms, diversion ditches, impoundments,
pumping).
Management of mine rock was the subject of
a detailed options analysis during initial mine
planning and documented within Section
4.4.1.2 of the ICRP.

De Beers 2015 – Final
Detailed Construction Plan
South Mine Rock Pile and
Overburden Stockpile26

Management of PAG mine rock will be
completed as per the approved design and
management plan.

De Beers 2016 – Rock
Placement Verification
Program Report27

See MVLWB Public Registry (www.mvlwb.com). MV2005L2-0015 - De Beers Gahcho Kue - Final Detailed Construction Plan - South Mine Rock Pile - Sept 4_15.pdf
See MVLWB Public Registry (www.mvlwb.com).MV2005L2-0015 - De Beers Gahcho Kue - Mine Rock Placement Verification Program Report - Note to File - Nov22-16.pdf
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NA

Objective

Closure Activity Identified – Gahcho Kué
(ICRP V.3 - Table 20)

Closure Options Analyzed
(DeBeers Response May 5, 2017)

Associated Management
or Reclamation Research
Plans (RRP)

Comments

The mine rock piles have been designed and
operations have been approved and achieve
objective MR3.
Approach and Analysis - updated Reclamation Research Plans
In evaluating the updated Reclamation Research Plans, Board staff applied the following approach:
•
•

Considered De Beers’ updated Reclamation Research Plans using the definition of Reclamation Research in the Board’s Guidelines; and,
Considered reviewer comments on ICRP (V.3), De Beers’ response to the comments from the ICRP (V.3) review, and the May 5, 2017 responses to the Board directive.

Table 2, below, reflects the updated Reclamation Research Plans for the Gahcho Kué Mine. The goal of reviewing this information is to provide certainty to all parties regarding the planned research programs
to will inform closure activities and criteria. It is essential that proponents initiate reclamation research as early as possible and that it be fully supported so that the Board and stakeholders can use the resulting
information in the closure planning process in a timely manner. The comments column in Table 2 also provides instructions for De Beers to update the Reclamation Research Plans either in ICRP (V.4) or in
future ICRP revisions.
Table 2: Gahcho Kué’s Reclamation Research Plans:
Research Plan
Section 2.1: Site Wide:
Revegetation
Task 1: Desktop Review
Task 2: Upland and Riparian
Revegetation Test Plots
Task 3: Overburden Stockpile
Volume Balance and
Management
Task 4: Development of
Revegetation Closure Criteria
Task 5: Revegetation Plan

Applicable Closure Objective(s)
SW1 Air quality levels safe for people,
vegetation, aquatic life and wildlife.
SW5 Safe passage and use for Caribou
and other wildlife.
PK1 Prevent PK from entering the
surrounding terrestrial and aquatic
environment.
I2 Re-vegetation targeted to priority
areas.
I3 Aesthetic conditions of the
infrastructure areas are similar to
surrounding natural conditions.

Comments
Task 1: The next Annual Closure and Reclamation Plan Progress Report should include the results of research from comparable mine
sites (including that provided in the Memorandum submitted by De Beers) regarding wildlife monitoring and small mammal foraging
impacts on revegetation efforts and its implications on the Gahcho Kué Project.
Task 2: In version 4 or future iteration of the ICRP, please clarify how observations from test plots beyond the submission of the Final
Closure and Reclamation Plan will be integrated into mine closure planning and evaluation. Any lessons learned through ongoing
research and/or monitoring should be reported in the Annual Closure and Reclamation Plan Progress Report and reflected in future
iterations of the ICRP.
Task 4: Final land classifications and final criteria are not being established until operational data and monitoring results of various
programs (revegetation studies among them) are compiled. Understanding that setting achievable criteria requires results from
monitoring programs or reclamation research, De Beers should be able to set standards now that would best achieve objectives such as
I3 (similar to surrounding natural conditions). In the version 4 of the ICRP, De Beers should outline how revegetation research efforts
can strive to establish and reflect unique habitat and aesthetic conditions recorded at Gahcho Kué prior to mine development. This does
not automatically tie De Beers to establishing criteria reflecting the recreation of original land classifications/vegetation, but it sets a
higher standard in the effort to identify what is (or may be) achievable at closure through extensive research efforts.
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2.1.4 Linkages to Other Research: In version 4 of the ICRP, De Beers should provide appropriate references to ongoing wildlife
monitoring and progressive reclamation efforts and explain if and how those efforts are informing reclamation research. Any linkage
between active monitoring programs, reclamation research programs, and the establishment and monitoring of criteria should be
provided in the version 4 of the ICRP.
Section 2.1 of the RRP (page 44 of pdf) states that the ICRP does not consider revegetation of the PK piles as explained in responses in
Table 128, but also stated that it is subject to stakeholder’s interest. However, other sections of the RRP has mentioned revegetation
options at priority areas on or around mine rock and PK piles will be investigated (Section 2.3 page 54 of pdf). Please provide more detail
on what those priority areas may be, how or when they will be identified, and how criteria will be developed to determine their success
as landform features. These options presented in the RRP should be reflected in the version 4 of the ICRP.
Section2.3: Site Wide: Post
Closure Seepage Quality and
Quantity
Task 1: Data Collection
Task 2: Comparison of
Measured and Predicted
Seepage Data
Task 3: Assessment of PK
Weathering

Section 2.3: Site Wide: Final
Landform Options to Support
Wildlife Habitat
Task 1: Desktop Review

SW3 Surface runoff and seepage water
quality that is safe for people,
vegetation, aquatic life, and wildlife.
MR2 Contaminated rock and nonhazardous waste disposal areas within
piles will be safe for aquatic life, people
or wildlife.

SW4 Mine areas are physically stable
for use by people and wildlife
SW5 Safe passage and use for Caribou
and other wildlife.

Task 1: De Beers' May 5, 2017 response regarding the achievement of closure goals requires further clarifications29. Closure objectives
will only be reached if measurable closure criteria can be achieved. Reclamation Research should be aiming to establish appropriate
criteria, where possible. Version 4 of the ICRP should provide details of how ongoing monitoring efforts contribute to the research efforts
in establishing closure criteria that will support the achievement of closure goals and objectives.
Task 2: Please reference Plans regarding to action levels or mitigation measures (where identified in De Beers’ May 5, and June 14, 2017
responses) in the RRP. Task 2 involves the comparison of measured water quality data with predicted outcomes documented in the EIS
so that post-closure water quality and quantity estimates can be refined. Version 4 of the ICRP should describe how adaptive
management strategies and contingencies will be developed if water quality data is worse than predictions. For example, the trigger for
developing an adaptive management strategy and mitigation options. If the details and timing associated with any research into
mitigation options are found elsewhere, specific references and a summary of the relationship with the research plan should be
provided.
Task 3: This section includes monitoring and assessment of the implications of PK weathering if there is evidence in the operational data
that it is contributing to a deterioration in water quality. If a research plan is determined to be necessary based on monitoring results,
an updated RRP will be needed. In version 4 or future iteration of the ICRP, De Beers should provide (or reference if already available
elsewhere) what the triggers would be for initiation of this research so that an updated RRP can be reviewed and approved in a timely
manner to address potential impacts from weathering.
2.3.1 Uncertainty: Landform re-use is not expected to be limited to re-vegetated areas. Establishing suitable criteria to determine the
success of chosen landform options for each species or habitat function is not explained in De Beers' responses30 or in the RRP.
Revegetation is, in fact, a research plan of its own, and should not constitute the entire theme of landform options for wildlife habitat
as well. In version 4 of the ICRP should describe (1) how measurable criteria is being established for the chosen landform option to meet
the objective, and (2) when and how will mitigation efforts be implemented if criteria are not being met.

28

see RRP Table 1 (page 44 of pdf). “Vegetation of the mine rock piles is not considered a viable option due to a lack of proven techniques for vegetating rock, lack of sufficient alternative cover materials (i.e. till), lack of clarity regarding reasons for
re-vegetation (e.g. may be preferable to not encourage large mammal access), approved design of the piles as tall with relatively small footprint (resulting in relatively steep facilities), and costs.”
29

See review comment table TLPD -2
See review comment table TLPD – 4
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Task 2: Evaluation of Habitat
Suitability Index
Task 3: Engagement and
Feedback
Section 3 Processed
Kimberlite Containment
Facilities: Physical Stability of
Engineered Covers
Task 1: Desktop Review
Task 2: Geotechnical
Investigation

2.3.4 Linkages to Other Research: In version 4 of the ICRP, De Beers should provide appropriate references to ongoing wildlife
monitoring and progressive reclamation efforts and explain if and how those efforts are informing reclamation research.
SW1 Air quality levels safe for people,
vegetation, aquatic life and wildlife.
SW2 Drainage pathways for surface
runoff are physically stable.
SW3 Surface runoff and seepage water
quality that is safe for people,
vegetation, aquatic life, and wildlife.
SW4 Mine areas are physically stable
for use by people and wildlife.

Any changes or updates to the ICRP or RRPs as a result of the Fine Processed Kimberlite Containment Facility expansion should be
reflected in version 4 or future iteration of the ICRP, when required. If no change, acknowledgement of such should be provided with
an explanation.

PK1 Prevent PK from entering the
surrounding terrestrial and aquatic
environment.
PK2 Physically stable PK disposal areas
to limit risk of facility failure.
PK3 Chemically stable Processed
Kimberlite Facilities (Piles) that do not
endanger human, wildlife, or
environmental health and safety.

Section 4: Open Pits: Stability
of Chemocline within
Flooded Pits
Task 1: Desktop Review
Task 2: Comparison of
Measured and Predicted Pit
Water Quality and Quantity
Data, Assessment of
Implications to Closure
Task 3: Refinement of the
Open Pit Water Quality
Predictions

MR1 Physically stable slopes to limit risk
of failure that would impact people or
wildlife.
OP1 The backfilled and/or flooded pits
will not adversely impact establishment
and/or maintenance of sustainable
aquatic ecosystems and life in the
overlying Kennady Lake and
downstream waterbodies.

Task 2: The measured water quality data is compared with predicted outcomes documented in the EIS, so that post-closure water quality
and quantity estimates can be refined. Several contingency options are identified De Beers’ May 5, 2017 Response in Table 1. In verion
4 of the ICRP, De Beers should describe when adaptive management or mitigation measures will be identified and the preferred
mitigation options with rationale to address possible exceedances in water quality in the Open Pits or at Kennady Lake. If the details and
timing associated with any research into mitigation options are found elsewhere, specific references and a summary of the relationship
with the research plan should be provided.
Task 4: This task introduced the development of criteria for objective OP1. Please explain how the balance between appropriate criteria
and water quality prediction refinement will ensure the success of OP1 in version 4 or future iteration of the ICRP, when required.
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Task 4: Development of
Numerical Closure Criteria
Section 5: Kennady Lake:
Timeline for Reconnection of
Kennady Lake to Surrounding
Waterbodies
Task 1: Data Collection
Task 2: Refinement of
Kennady Lake Water Quality
Predictions and Water
Management Options
Assessment
Task 3: Comparison of
Measured and Predicted
Water Quality and Quantity
Data, Assessment of
Implications to Closure
Task 4: Aquatic Progressive
Restoration Pilot Project
Task 5: Development of
Measurable Closure Criteria
Section 6: Schedule

KL1 Return Kennady Lake to a state that
will support a functioning aquatic
ecosystem and traditional uses

Task 3 and 5: In version 4 of the ICRP, please provide an updated RRP to clarify the closure criteria (fish, fish habitat, and water quality)
intended to be developed during the course of reclamation research on Kennady Lake.

Please clarify and explain if any of the contingencies identified in the ICRP will no longer be viable at a particular point in time. The ICRP
states that "contingency plans will be developed as further reclamation and monitoring information becomes available." Key potential
mass loading inputs that can impact the quality of waters at Gahcho Kué include residual water in WMP, Mine Rock and PK area
seepage/runoff, open pits sources. Ongoing water quality monitoring occurs under the SNP, AEMP and other Operation Programs with
Low Level Action Levels identified for the development of Response Plans. Moderate and High Level changes and associated mitigation
measures are not identified and neither are the timelines associated with the response in the event impacts surpass low action levels
for seepage (or any other measurable Objective). In version 4 of the ICRP, please provide more detail on how RRP will feed into the
development of moderate to high action levels and identify the contingency plans required when it becomes clear that continued
monitoring is not going to mitigate a pending effect to surface or ground waters.
In version 4 of the ICRP, please update De Beers' RRP to include a diagram or description that shows when the results for each task of
each research plan will be used to update and/or modify (if necessary) closure options and the timelines associated with each task so
that the timing and feasibility of contingency plans or adaptive management measures prior to site closure can be assessed.
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4. Comments
Not applicable.

5. Reviewer Comments
By June 2, 2017, comments and recommendations on the revised closure options and
Reclamation Research Plans were received from four reviewers:
•
•
•
•

Environment and Climate Change Canada;
Fisheries and Oceans Canada;
GNWT-ENR; and
Tlicho Lands Protection Department.

De Beers responded on June 9, 2017. The reviewer comment summary table (attached)
presents the concerns identified through this review.
Reviewers continue to express concern with the objectives and the timelines associated with
the Reclamation Research Plans as presented by De Beers. In general, De Beers' response to
timelines requires more clarification for reviewers to understand how the results of each task
and each phase of research identified in the schedules will inform the establishment of
closure options (where still available) and measurable closure criteria to support the final
closure goals and objectives. For example, Section 2.1 - Revegetation and Section 4 - Open
Pits - specifically identifies the establishment of criteria and the monitoring against criteria as
tasks. On the contrary, Section 3 mentions the support of processed kimberlite cover designs
but it is not clear how the research identified in tasks 1 and 2 will do that.
Understanding that certain closure criteria is in part based on the results of environmental
monitoring programs or reclamation research, De Beers should follow the objective set out
in the MVLWB’s Water and Effluent Quality Management Policy when it comes to designing
the Reclamation Research Plans and setting goals:
Protection of water quality in the receiving environment is the primary
objective. The level of protection will be defined by the water quality standards
that have been set site-specifically for the receiving environment in question.
6. Security
The GNWT currently holds reclamation security in the amounts of $23,776,270.00 under
Licence MV2005L2-0015 and $13,817,863.00 under Permit MV2005C0032 for the Gahcho
Kué project (attached). De Beers’ next deposit of security (in the amount of $40,713,234.00
under Licence MV2005L2-0015 and $1,382,934.00 under Permit MV2005C0032) is due prior
to year 4 of Operations (the end of mining of the Hearne Pit).
No changes to the security are proposed.
7. Conclusion
Board staff conclude additional information was submitted to address comments on closure
options. In cases where closure options are still being considered, Reclamation Research
Plans have been identified to determine the appropriate closure activity.
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De Beers should incorporate the additional information in ICRP (V.4) so that all ICRP
components can be reviewed together and in its entirety. Board staff are of the opinion that
the following items should also be included in ICRP (V.4):
•

The closure options of ICRP (V.4) should:
o Include a summary explaining how previously selected closure options and activities
have been decided; this should include an explanation of how they relate to the
specific closure objective(s) they aim to achieve; and
o Analyze remaining options and select activity with rationale, as applicable.

•

The Reclamation Research Plans of ICRP (V.4) should:
o Include results of desktop reviews of practices at comparable mines;
o Provide clarification of how the results of each phase of research will inform the
timely establishment of closure activities and/or measurable closure criteria to
support the final closure goals and objectives; and
o Strive to follow the objectives Board’s Water and Effluent Quality Management
Policy, and to establish and reflect unique habitat, aesthetic, and environmental
conditions recorded at Gahcho Kué prior to mine development.

Next Steps
Following the Board’s decision on the closure options and Reclamation Research Plans the
next stage, as outlined in the work plan, is for De Beers to resubmit ICRP Component 3 refined closure criteria, for review and comment. Similar to the Boards March 16, 2017
directives on revised objectives, the Board could issue a subsequent direction letter to
request revised closure criteria in accordance with reviewer comments from ICRP (V.3).
8. Recommendation
Board staff recommend the Board approve, on an interim basis, the closure options and the
Reclamation Research Plans submitted May 5, 2017, and attached Reasons for Decision. A
draft decision letter is attached.
Board staff recommend the Board include the following text in the decision letter:
a) The Board directs De Beers to review and include the information provided in the
Reviewer Comment Summary Table and Tables 1 and 2 (above) regarding closure options
and Reclamation Research Plans so that the additional information and details can be
included in ICRP (V.4), for Board approval.
b) The Board notes that closure options and Reclamation Research Plans may need to be
altered in the future based on continual community engagement, environmental
considerations, results from monitoring and research, or changing technology/practices.
Board staff recommend the Board direct De Beers to submit details on proposed closure
criteria in accordance with the draft direction letter (attached) to reflect reviewer comments
and responses captured through the ICRP (V.3) review, and submit to the Board by October
26, 2017.
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9. Attachments
•
•
•
•
•
•
•
•

Interim Closure and Reclamation Plan V.3
Revised Objectives
Revised Closure Options and Reclamation Research Plan
Security
Reviewer Comment Summary Table
Draft Decision Letter from the Board – for closure options
Reasons for Decision
Draft Direction Letter from the Board – for closure criteria
Respectfully submitted,

Jacqueline Ho
Regulatory Specialist
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Review Comment Table
Board:

MVLWB

Review Item:

De Beers Gahcho Kue - Land Use Permit and Water Licence - ICRP - Closure Options and Reclamation Research Plan (MV2005C0032 and MV2005L2-0015)

File(s):

MV2005C0032
MV2005L2-0015

Proponent:

De Beers Canada Inc - Gahcho Kue

Document(s):

Revised Closure Options and Reclamation Research Plan (608 kB)

Item For Review Distributed On:

May 11 at 13:36 Distribution List

Reviewer Comments Due By:

June 2, 2017

Proponent Responses Due By:

June 9, 2017
De Beers Canada Inc. (De Beers) has submitted the Revised Closure Options and Reclamation Research Plan on May 5, 2017. These form part of the Interim Closure
and Reclamation Plan which is required under Part J, item 1 of Licence MV2005L2-0015.

Item Description:

Reviewers are invited to submit questions, comments, and recommendations on this submission using the Online Review System (ORS) by the review comment
deadline specified below.
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:
Fort Resolution Métis Council - Trudy King (867)394-3322

General Reviewer Information:
Hay River Metis Council - Trevor Beck, President (867)874-4472
NWT Metis Nation - Tim Heron, NWTMN IMA Coordinator (867)872-3586
Contact Information:

Angela Love 867-766-7456
Jen Potten 867-766-7468
Kierney Leach 867-766-7470
Shannon Allerston 867-766-7458
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Comment Summary
De Beers Canada Inc - Gahcho Kue (Proponent)
ID Topic

Reviewer Comment/Recommendation

1 General File

Comment (doc) MV2005L2-0015 GK_RRP_TG6_supporting
information
Recommendation

Proponent Response

Board Staff Analysis
Noted

Environment and Climate Change Canada: Bradley Summerfield
ID Topic

Reviewer Comment/Recommendation

1 General

Comment ECCC has reviewed and has no comments at this
time.
Recommendation N/A

Proponent Response

Board Staff Analysis
Noted

Fisheries and Oceans Canada: Laura Watkinson
ID Topic

Reviewer Comment/Recommendation

Proponent Response

Board Staff Analysis

1 General

Comment DFO has reviewed in accoordance with its mandate
and has no comments.
Recommendation Not applicable.

June 9: Acknowledged

Noted

Proponent Response

Board Staff Analysis

GNWT - ENR: Central Email GNWT
ID Topic

Reviewer Comment/Recommendation

13 General File

Comment (doc) ENR Letter with Comments and
Recommendations
Recommendation

1 Topic 1:
Comment Closure options for SW3 mention that hydrocarbonHydrocarbon- impacted water may be discharged to Water Management Pond
Impacted Water if does not meet discharge limits. ENR notes that hydrocarbons
have been detected within water management facilities at other
diamond mines in the Northwest Territories (NWT), for example
LLCF and NI, which has been an area of concern and could have
implications for closure of these facilities. As such, ENR is
concerned with the proposed release of hydrocarbon-impacted
waters to the Water Management Pond over the long term (i.e.
Kennady Lake). Alternatives for managing, treating and or
disposing of hydrocarbon impacted water should be described in

Noted

June 9: De Beers' May 4, 2017 does not state that
management of this water in the Water Management Pond is
the "preferred approach for operations and closure". The
May 5, 2017 response states hydrocarbon contact water will
be managed similar to operations (see Section 2.2.3 Waste
Management Plan v5.1), which involves treatment of water
on site with an oil-water separator. The May 5, 2017
response states management of this water in the Water
Management Pond at closure is an alternative, not a
preferred option. De Beers acknowledges the reviewers
concern regarding the implications on closure water and

June 14: Board staff understand the management of
surface runoff and seepage waters at closure to include the
following: Options for the management of hydrocarbonimpacted water include: On-site water treatment using
existing treatment facilities, removal to off-site disposal
facilities, transfer to the Water Management Pond (not
preferred), on-site treatment using smaller scale facilities (if
current facilities have been decommissioned). Options for
the management of other wastewaters: As identified in the
O&M Plans. Liquid hazardous wastes will be removed from
site for disposal, and seepage waters will be managed in
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2 None

Operation and Maintenance Plans and Waste Management
Plans.
Recommendation 1) ENR requests clarification from De Beers
why the disposal of hydrocarbon-impacted water to the Water
Management Pond is the preferred approach for operation and
closure. This should include a description of any implications
that this may have on operations (discharging) or closure (water
and sediment quality in Kennady Lake post-closure).

sediment quality related to the storage of hydrocarbon
imacted water within the Water Management Pond. De
Beers would like to stress that any hydro-carbon impacted
water during closure will be managed through treatment as
is done currently, and as approved in the Waste
Management Plan. No effects on closure water or sediment
quality are expected.

the Water Management Pond. Options for the
management of PAG rock include: sequestering within
Mine Rock Piles or placed into mined out pits where they
will be either entirely submerged or isolated from exposure
to oxygen and water with seepage and runoff waters
managed as described above. Contingency for mine rock
management is discussed in the PK and Mine Rock
Management Plan. Board staff recommend the information
provided here and in De Beers' May 5, 2017 responses
should be reflected in an version 4 of the ICRP, when
required. If details are not repeated, references to where
detailed management information can be found should be
clearly provided with a summary to provide context.

Comment None
Recommendation 2) ENR requests that De Beers describe
potential alternatives to manage, treat and or dispose of
hydrocarbon impacted water or material during operations and
at closure.

June 9: Section 2.2.3 of the Water Management Plan v5.1
describes the management of hydrocarbon contact water
during operations. As noted above, the preferred option at
closure is to use this approach. Alternatives are described in
the De Beers May 5, 2017 submittal to the MVLWB, further
description of an alternative is not considered necessary at
this time as there is no compelling reason why we would not
be able to continue the best practice for hydrocarbon
treatment from operations into closure.

June 14: The Operational Water Management Plan (Version
4) states that petroleum hydrocarbon impacted waters will
be skimmed or pumped from the separator and collected in
drums. The drums will be stored within the specified
hazardous materials storage area until the contents are
shipped off-site to Yellowknife for appropriate disposal or
suitably reused on site. The separated water will be tested
before being transferred to the sewage treatment plant
(and the to the Water Management Pond) or disposed of
overland within the controlled area. The Water
Management Plan refers to Version 5.1 of the Waste
Management Plan which provides the same information:
hydrocarbons on the surface will be absorbed using sorbent
spill pads. The remaining water is processed through the
oil:water separator. The separated oils will be stored at the
waste management area in sealable drums prior to off-site
removal for disposal or recycling on site. Following
treatment, the water will be tested to ensure it meets
discharged criteria and directed to an approved sump or to
the Water Management Pond. Alternatives to the above
are not provided by De Beers in its May 5, 2017 responses,
as suggested, with the exception of using smaller-scale
treatment facilities if current options have been
decommissioned. Board staff recommend the information
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provided in the (correctly) referenced reports and in De
Beers' May 5, 2017 responses should be reflected in version
4 of the ICRP, when required. If details are not repeated,
references to where detailed management information can
be found should be clearly provided with a summary to
provide context.
3 Topic 2:
Seepage

Comment In the Reclamation Research Plan, it is noted that Task
2 for seepage will not be completed until completion of mining
of Hearne Pit. Is this timeline still valid given the delay to Hearne
Pit?
Recommendation 1) ENR requests De Beers clarify whether
timing of tasks related to seepage are still valid given delays to
Hearne Pit (i.e. is the work related to mine development, or
rather is it related to a period of time from the commencement
of the development of the PK and mine rock piles.)

4 Topic 3: Fine PK Comment It is noted that the Fine PK Containment Facility
Cover Material (FPKCF) will be covered with approximately 1m of coarse PK
followed by 1.5m of NAG mine rock. ENR notes that a recent
application before the Board details the potential expansions of
the FPKCF as a result of a delay to the development of Hearne
Pit. It is unclear if sufficient cover material is available as a result
of this change. In addition to the above, ENR is of the opinion
that De Beers should briefly describe the geochemical properties
of the Coarse PK and whether they will leach metals in the long
term under acidic or neutral conditions. ENR also suggests that
De Beers should describe if the expansion of the FPKCF will in
essence blind off Dyke L and result in pooled water within the
FPK making parts of the facility unsuitable for cover and require
alternate closure options and closure objectives/criteria.
Recommendation 1) ENR recommends that De Beers clarify if
sufficient cover material still remains for the FPKCF given the
proposed expansion of that facility.

June 9: RRP Section 2.2, task 2 refers to a comparison of the June 14: Adequate response
measured and predicted seepage data from the Mine Rock
and PK Piles. This analysis will be completed annually and
reported within the Annual Water Licence Report (Schedule
1, Item1.j.vi of the Project water licence). The comprehensive
comparison of mult-year data however will be measured
against the key assumptions and predictions from the EIS
following completion of mining at Hearne. The milestone of
completion of mining at Hearne was selected so that a robust
and representative data exist to inform updated predictions.
Once Hearne is completed, we will have extracted
approximately half of the mine rock and will have a solid data
set of seepage inputs from the mine rock and PK facilities
over time.
June 9: As described in the LUP amendment application for
the FPKC facility, the closure expectations for this facility are
very similar to the those of the previously designed facility.
There will be sufficient mine rock and coarse processed
kimberlite to cover the modified FPKC facility as planned.

June 14: Board staff recommend that any changes or
updates to the ICRP as a result of the FPKCF expansion
should be reflected in version 4 or future iteration of the
ICRP, when required. If no change, acknowledgement of
such should be provided with an explanation.
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5 None

Comment None
Recommendation 2) ENR recommends that De Beers describe
the geochemical properties of the Coarse PK and whether they
will leach metals in the long term under acidic or neutral
conditions. This would support the option of using it as cover
over the FPKCF.

June 9: The properties of Coarse PK have been described in
previous documents including the EIS (De Beers, 2012 EIS
Supplemental Information Submission, Appendix 8.111 Metal
Leaching and Acid Rock Drainage Report), the Processed
Kimberlite and Mine Rock Management Plan V.5.1 (De Beers
2017, Section 2.2.1.1), and the ICRP V.3 Section 3.3.5. Metal
concentrations were generally below or near the analytical
detection limits in the HCT leachates tested. Submerged
(saturated) column leach tests, which were conducted to
confirm the geochemical characteristics of saturated coarse
PK, indicated that saturated coarse PK also has a low
potential for acid generation and metal leaching. This
expectation will be tested via the ongoing monitoring of
seepage from the pile as per the Surveillance Network
Program and the bi-annual seepage audit, both regulated by
the Board through the Water License.

June 14: Board staff assume the GNWT comments and
recommendations respond to the options analysis under all
closure objectives for Processed Kimberlite (PK1,2,3). In
response, De Beers has indicated that cover design plans,
including the geochemical properties of proposed cover
material have all been assessed and described since the EIS
and repeated in applicable management plans, including
ICRP Version 3. Geochemical testing has determined
that: Coarse and fine PK is non-acid generating (NAG), due
to its low total sulphur content and substantial excess
neutralization capacity; and that long-term leach tests
confirmed coarse and fine PK is NAG, with low metal
concentrations in generated leachate. Ongoing geochemical
monitoring is conducted as per the Geochemical
Characterization Plan and Surveillance Network Program, as
required by the Licence. Any unanticipated results may
influence future options assessments for cover design in
the ICRP and Reclamation Research Plans are designed to
assess alternative cover options. No updates with regard to
the chosen closure activity appear to be required at this
time, however, the description of cover options provided by
De Beers' in its May 5, 2017 responses should be added to
version 4 of the ICRP: Options considered involve selecting
the cover material characteristics (size), thickness, and
configuration (single layer, multiple layer, composite
involving earthen fill and geotextile) to suit the site
foundation conditions and cover design. The covers will also
need to consider wildlife safety. This update should include
an explanation for how the selected activities (so far) were
decided so that the context for decision making can be
understood by reviewers. These updates can be provided in
version 4 of the ICRP, when required.

6 None

Comment None
Recommendation 3) ENR recommends that De Beers describe if
the expansion to the FPKCF would, or could, result in blinding off
Dyke L resulting in pooled water within the FPKCF which would
not support a cover.

June 9: Dyke L is expected to perform as was originally
anticipated. The fundamental design is not different as a
result of the modification. If surface water does accumulate
in Area 2 however, a spillway can be constructed to divert
water around or through dyke L.

June 20: Board staff recommend that any changes or
updates to the ICRP as a result of the FPKCF expansion
should be reflected in version 4 or future iteration of the
ICRP, when required. If no change, acknowledgement of
such should be provided with an explanation.
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7 Topic 4:
Groundwater
Monitoring

Comment Task 2 under "Open Pits" mentions action levels
related to groundwater monitoring. As there are no action levels
related to water quality concentration coming into the pits, it is
unclear how action levels will be utilized in Task 2 and how they
will inform reclamation research initiatives.
Recommendation 1) ENR requests that De Beers clarify whether
action levels related to groundwater monitoring exist and, if so,
how they will aid in reclamation research.

June 9: Actions levels for groundwater monitoring are
described in De Beers (2015) Groundwater Monitoring
Program V.3.1. Monitoring of both the quantities and quality
of pit inflows will allow for discernment of the groundwater
component of mine water and evaluation against model
predictions. Action levels allow for recognition of any
potential divergent trends from predictions and hence the
need to either update model predictions or conduct further
study.

June 6: De Beers has identified low action levels in its
Operational Water Management Plan, AEMP Design Report,
and Groundwater Monitoring Program. In the event of a
low action level, De Beers has committed to initiating
Response Plans to address the unanticipated exceedance.
Moderate to high action levels are not identified and
neither are specific mitigation measures to address a
significant deviation from predicted impacts. De Beers
suggests that moderate to high actions could include
updating models and water management design features.
Please reference the Plans referring to action levels or
mitigation measures (where identified) in the RRP. Task 2
for Open Pits involves the comparison of measured water
quality data with predicted outcomes documented in the
EIS so that post-closure water quality and quantity
estimates can be refined. Please include task equivalent to
the De Beers commitment to implement adaptive
management strategies if it is identified that the quality of
runoff or seepage is worse than predictions. The
description of Task 2 implies the final goals are a moving
target based on measured data (not predictions). Board
staff recommend that De Beers provide more details in the
RRP that identify when adaptive management or mitigation
measures will be identified and what mitigation options are
or will be considered to address possible exceedances in
water quality in the Open Pits or at Kennady Lake. If the
details and timing associated with any research into
mitigation options are found elsewhere, specific references
and a summary of the relationship with the research plan
should be provided. Task 4 introduced the development of
criteria for measuring the success of objective OP1 (The
backfilled and/or flooded pits will not adversely impact
establishment and/or maintenance of sustainable aquatic
ecosystems and life in the overlying Kennady Lake and
downstream waterbodies). Please explain how the balance
between appropriate criteria and water quality prediction
refinement will ensure the success of OP1 in version 4 of

MV2005C0032 and MV2005L2-0015) - e Beers Gahcho Kue - Land Use Permit and Water Licence - ICRP - Closure Options and Reclamation Research Plan

Page 6 of 23

the ICRP, when required.
8 Topic 5:
Scheduling

Comment Section 4.1.5 includes timing for mine development.
ENR is unsure if this is still accurate given the delays to Hearne
Pit as Task 3 is dependent on the flooding of Hearne Pit.
Recommendation 1) ENR requests clarification on whether
timeline outlined in Section 4.15 are still accurate.

June 9: The research task 3 is linked to the Milestone of the June 14: An updated Reclamation Research Plan should
flooding of Hearne Pit. The timeline provided in Section 4.1.5 incorporate these changes and be submitted as a part of
will be adjusted to allow two more years before
version 4 of the ICRP, when required.
implementing task 3.

9 None

Comment None
Recommendation 2) ENR recommends that the Closure Options
and Reclamation Research Plan be updated where required to
address the changes in mine plan for Hearne Pit.

June 9: De Beers will update the schedule in the final
June 14: An updated Reclamation Research Plan should
submission of the ICPR. There are no other changes required incorporate these changes and be submitted as a part of
to the closure options or RRP (other than schedule) as a
version 4 of the ICRP, when required.
result of the LUP amendment application.

10 Topic 6:
Kennady Lake

Comment Section 5.1.1 mentions an uncertainty related to postclosure water quality in Kennady Lake. Table 5.1.6 mentions that
development of numerical objectives for Kennady Lake is Task 5
which will occur in 2020-2024. However, in Figure E1 it is listed
as Task 6 and slated for 2025-2026. Thus, the timing of this task
is unclear and must be revised. Additionally, ENR is interested to
know the status (e.g. quality, volume, water level, etc.) of the
Water Management Pond at this time and each year as we
progress to closure. This description should include projections
on when the area will be full of water. Discussions regarding the
quality of that water at closure should effect decisions regarding
closure options.
Recommendation 1) ENR requests clarification on timing related
to the establishment of numerical water quality objectives for
Kennady Lake.

June 9: Appendix E submitted May 5, 2017 provides the
updated timelines. The final submission of the ICRP will
reconcile the dates and tasks numbers to be consistent with
the May 5, 2017 Appendix E.

June 14: Though the Task number is inconsistent between
Table 5.1.6 and Figure E.1, the timing for the development
of measurable closure criteria (2020-2014) in the Updated
RRP is the same. Board staff recommend that an updated
Reclamation Research Plan should incorporate these
changes in version 4 of the ICRP, when required.

11 None

Comment None
Recommendation 2) ENR requests regular/annual updates on
that status of the Water Management Pond (e.g. Annual Water
Licence Reports, Closure and Reclamation Status Reports,
Reclamation Research Reports, etc.) and clarification on how
that status will be related to the establishment of objectives.

June 9: De Beers provides an annual water license report to
the MVLWB which is made available to all reviewers
including ENR for comment. This report includes elevations
and water quality measures within the Water Management
Pond. The interim closure and reclamation objectives have
been established and approved by the Board. Numerical
water quality criteria will be developed as described in
Section Task 5 and will require the inputs from the
operational water quality monitoring and updated model
developed in Task 2.

June 14: Adequate response
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12 Topic 7: Figure
E1

Comment ENR notes that in Figure E1, Task 4 under Kennady
Lake is missing from the report. Also, there appears to be
additional discrepancies in Figure E1 when compared to the
body of the document. Figure E1 appears to be a summary and,
as such, should reflect the information in the body of the report.
Recommendation 1) ENR requests that De Beers review the
information in Figure E1 and update it as appropriate.

June 9: Figure E1, Kennady Lake Task 4 is incorrectly listed as June 14: Board staff recommend that an updated
noted by the reviewer. This will be updated in the final
Reclamation Research Plan should incorporate these
version of Appendix E to be consistent with the body of the changes.
report.

Tlicho Lands Protection Department: Tyanna Steinwand
ID Topic

Reviewer Comment/Recommendation

Proponent Response

Board Staff Analysis

1 Overall

Comment The project has not yet initiated any of the research
projects.
Recommendation There's no reason why the time-critical
research efforts should not begin.

June 9: As indicated previously, reclamation research will
begin within 12 months of the approval of the ICRP. De Beers
will not initiate research without the approval of the
management plan which governs this research. It is
important that the work conducted is aligned with the
management plan to which Parties had an opportunity to
review and make suggestions to. The final approved plan will
guide the reclamation research. Beginning research prior to
approval could result in a mis-alignment of activities with the
regulated plan leading to inefficient use of resources for both
the company, the regulatory, and reviewers.

June 14: Task 1 of the Research Plans is to complete the
Desktop Review including practices and experiences of
other Mines. Reclamation research should be initiated as
early as possible so the Boards and stakeholders can use
the resulting information in the closure planning process in
a timely manner.

June 9: De Beers May 5, 2017 response notes that water
quality monitoring will be used to update predictions. The
May 5, 2017 response provides reference to the applicable
monitoring programs that provide the mitigation details.
Question considered adequately addressed.

June 5: De Beers' Response to this comment in Table 1
references Section 3 and Section 5 of the RRP (Section 3
refers to Processed Kimberlite and Section 5 refers to
Kennady Lake). Neither of these sections provides details
on seepage water quality or quantity. Post-Closure Seepage
Quality and Quantity and its influence on Kennady Lake is
covered in Section 2.2 of the RRP. This includes research
plans associated with understanding the water quality of
runoff and seepage waters from the Mine Rock/NonHazardous Waste and Processed Kimberlite piles; the
development of adaptive management strategies if
measured water quality and quantity is higher than
predicted; and research into other influencing factors. De
Beers has identified low action levels in its Operational
Water Management Plan, AEMP Design Report, and
Groundwater Monitoring Program. In the event of a low

2 Table 1 - p2,
Comment S.5 Task 1 does not discuss seepage water quality.
SW3/MR2 - part Similarly, S.3, Task 1 does not address seepage quality. Lastly,
a
the schedule associated with Task 2 is unclear - so it's not clear
what the project means when it states that it "will be completed
on schedule". The schedule outlined in 3.1.5 is vague - but
indicates 2024 is a potential completion date. The further
actions associated with s. 5 focus on the research side, actions
associated with mitigation (the crux of the board question) are
not provided within the RRP.
Recommendation The response should respond more directly to
the Board's question. Given that the initial work has already
identified deviations from seepage predictions, the board's
question is particularly valuable.
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action level, De Beers has committed to initiating Response
Plans to address the unanticipated exceedance. Moderate
to high action levels are not identified and neither are
specific mitigation measures to address a significant
deviation from predicted impacts. De Beers suggests that
moderate to high actions could include updating models
and water management design features. None of the Plans
referring to action levels or mitigation measures (where
identified) are referenced in the RRP. Task 2 for PostClosure Seepage Quality and Quantity Research involves
the comparison of measured water quality data with
predicted outcomes documented in the EIS so that postclosure water quality and quantity estimates can be
refined. There is no task equivalent to the De Beers
commitment to implement adaptive management
strategies if it is identified that the quality of runoff or
seepage is worse than predictions. Please provide more
details in the RRP that identify when adaptive management
or mitigation measures will be identified and what
mitigation options are or will be considered to address
possible exceedances in runoff and seepage water quality
and quantity at Kennady Lake. If the details and timing
associated with any research into mitigation options are
found elsewhere, specific references and a summary of the
relationship with the research plan should be provided.
How can, or how will, De Beers' RRP help inform the
identification of further action levels and mitigation
responses in the event seepage water quantity and quality
are higher than expected and how will it inform De Beers
when changes to predicted levels have become significant
enough to warrant action beyond the changing of targets.
Further to the Tłı̨chǫ comment regarding seepage and
runoff, De Beers' response regarding the achievement of
closure goals require further clarification. Closure
objectives will only be reached if measurable closure
criteria can be achieved. Reclamation Research should be
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aiming to establish appropriate criteria, where possible.
Board staff recommend that De Beers provide explicit
details, in version 4 of the ICRP, of how ongoing monitoring
efforts contribute to the research efforts in establishing
closure criteria that will support the achievement of closure
goals and objectives. How does closure cover options fit
into the 'sort of data'?
3 Table 1 - p3,
Comment How does part 6 of the RRP provides answers to the June 9: Appendix E submitted May 5, 2017 includes timelines
SW3/MR2 - part question "please clarify and explain if any of the contingencies for this research. Questions considered adequately
c
identified in the ICRP for no longer be viable"
addressed.
Recommendation Again, a clear response to the question would
be helpful. The table that forms part 6 does not clarify or explain
the matter.

June 5: Please clarify and explain if any of the contingencies
identified in the ICRP for seepage will no longer be viable at
a particular point in time. The ICRP states that "contingency
plans will be developed as further reclamation and
monitoring information becomes available." Key potential
mass loading inputs that can impact the quality of waters at
Gahcho Kue include residual water in WMP, Mine Rock and
PK area seepage/runoff, open pits sources. Ongoing water
quality monitoring occurs under the SNP, AEMP and other
Operation Programs with Low Level Action Levels identified
for the development of Response Plans. Moderate and High
Level changes and associated mitigation measures are not
identified and neither are the timelines associated with the
response in the event impacts surpass low action levels for
seepage (or any other measurable Objective). Please
provide more detail on how RRPs will, if at all, feed into the
development of moderate to high action levels and identify
the contingency required when it becomes clear that
continued monitoring is not going to mitigate a pending
effect to surface or ground waters.
In version 4 of the ICRP, please update De Beers' RRP to
include a diagram or description that shows when the
results for each task of each research plan will be used to
update and/or modify (if necessary) closure options and the
timelines associated with each task so that the timing and
feasibility of contingency plans or adaptive management
measures prior to site closure can be assessed.
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4 Table 1 - p3,
SW5 - Habitat
Function

Comment The board asks for a description of the habitat
functions.
Recommendation The sections that the project inditicates form
the response discuss the species relatively well, but do not
discuss how habitats relate. Using Caribou as the example, the
ICRP document notes the temporal and demographic values
associated, but not how caribou used the habitat types that
existed previously. Similarly, its not clear how the project
intends use research to support habitat restoration.

June 9: The previous response provided articulates well the
work that has been completed on wildlife and wildlife use.
Research into landforms for wildlife and re-vegetation
techniques will support the final revegetation and landform
designs for site.

June 5: The DeBeers' response in Table 1 refers to ICRP
Sections 3.4.1 - 3.4.3 to identify the habitats and species to
be considered in closure design. Section 3 of the ICRP is a
description of the Project Environment. The descriptions
provide a brief summary of the baseline conditions
characterized within the Mine’s Environmental Impact
Statement. This section of the ICRP does not imply or
specify that the same habitat functions and species will be
used to design landform options for closure. Landform reuse is not expected to be limited to re-vegetated areas and
any research aimed at establishing suitable criteria to
determine the success of chosen landform options for each
species or habitat function is not explained in De Beers'
responses or in the RRP. Revegetation is, in fact, a research
plan of its own, and should not constitute the entire theme
of landform options for wildlife habitat as well. If
monitoring on the success of the chosen landform options
is planned following reclamation, when and how will
mitigation efforts be implemented if criteria are not being
met? In version 4 of the ICRP, an updated Reclamation
Research Plan should incorporate these changes.

5 Table 1 - p3,
SW5 - Habitat
Function

Comment If the project's primary challenge is the establishment
of vegetaton, monitoring the plots as part of the research
program does not seem well thought out. Small mammals have
been one of the largest challenges with other projects'
revegetation trials.
Recommendation Improve the clarity around wildlife
monitoring AND how the project intends to isolate their reveg
research from small mammals

June 9: De Beers is aware of the challenges that other mines
have had with small mammal foraging on re-vegetation plots
and will incorporate those learnings into the revegetation
plot design. Understanding small mammal predation rates on
emergent vegetation may be valuable information to support
the final revegetation plan however it is acknowledged that
some exclusion may be required.

June 20: How are these learnings reflected in the RRP or
how have they impacted the revegetation options? In
version 4 of the ICRP, an updated Reclamation Research
Plan should incorporate some reference to these learnings.
Please also provide information regarding this research and
its implications on the Gacho Kue Project in the next Annual
Closure and Reclamation Plan Progress Report.

6 None

Comment Overall, it's troubling to see the lack of learning from
other projects in the north. The RRP seems to written without
learning from the other projects, which was one of the project's
commitments - a commitment repeated often during the early
permitting of this project (the references provided do not
include any Ekati or Diavik studies, nor does it include any
written lessons learned - such as not using your vegetation test
plots for wildlife monitoring).

June 9: A Memorandum has been prepared to address the
reviewers comment regarding revegetation research and is
included with this submission to the MVLWB. This
Memorandum presents an overview of select components of
the revegetation research completed at De Beers' Snap Lake
mine and considered relevant to the Gahcho KuÃ© Mine.
The objectives of this Memorandum is to demonstrate: . De
Beers' is actively completing research into revegetation at a

June 6: Task 1 of the Research Plans is to complete the
Desktop Review including practices and experiences of
other Mines. Reclamation research should be initiated as
early as possible so the Boards and stakeholders can use
the resulting information in the closure planning process in
a timely manner.
June 20: Any lessons learned through ongoing research
and/or monitoring should be reported in the Annual
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7 Table 1 - p4,
SW5 - Habitat
Function

Recommendation Include lessons learned from other NWT
mines about reclamation and more specifically about
revegetation.

northern mine site, the Snap Lake Mine. . In 2004/05, natural Closure and Reclamation Plan Progress Report and
recovery vegetation test plots were developed and have
reflected in version 4 or future iterations of the ICRP.
since been monitored to evaluate the natural recovery of
plant species at the mine site. . As an initial step towards
completing active revegetation test plots, a desktop review
was completed that built upon knowledge collected from
relevant scientific literature, other northern mine site
research programs, and known Traditional Knowledge. .
Methods have been developed and implemented to obtain
required seed stock for candidate species for use in
revegetation research and in closure planning. . In 2014,
active revegetation test plots were developed and have since
been monitored to evaluate the growth of a variety of plant
species subject to various substrate growth conditions. The
revegetation research completed at the Snap Lake mine has
provided De Beers' with knowledge that can be directly
transferred to the Gahcho KuÃ© mine. The research
completed at the Snap Lake mine will be incorporated into
the desktop review of revegtation practices at comparable
mines (see Section 2.1 RRP Task 1)..

Comment The answer to the question regarding landform
research options fails to meaningfully respond.
Recommendation The question asks how progressive
reclamation and wildlife monitoring will inform the landform
options. Regardless of the answer provided, Section 2.3 does not
contain linkages to to the wildlife monitoring (either within the
objectives or the tasks) nor does it provide for an iterative
approach within the research or linkages to other research.
Essentially, the answer is not supported by the work that will be
done. Moreover, the wildlife monitoring effort is wholly unclear
- in that the current approach (WWHPP/WEMP) does not
provide for any kind of systematic method that could be used to
test for use of progressively reclaimed areas, nor is development
of the monitoring program discussed within any of the answers
provided (or in original RRP).

June 9: As noted in De Beers May 5, 2017 response,
revegetation success will be the initial priority in reclamation.
If successful, the use of this area by wildlife will be
monitored. Landform features and areas of revegetation is a
component of RRP 2.3 Task 3, so there is a link between
landforms and revegetation in the research program;
specifically, De Beers seeks feedback through engagement on
"landform features and areas of revegetation".

June 20: The De Beers' response in Table 1 refers to ICRP
Sections 3.4.1 - 3.4.3 to identify the habitats and species to
be considered in closure design. Section 3 of the ICRP is a
description of the Project Environment. The descriptions
provide a brief summary of the baseline conditions
characterized within the Mine's Environmental Impact
Statement. This section of the ICRP does not actually
identify the types of vegetation recorded or imply or specify
that the same vegetation types will be used to design
landform options for closure. The development of
measurable criteria to determine the success of final
landform options is not identified as part of the RRP. If
monitoring on the success of the chosen landform options
is planned following reclamation, when and how will
mitigation efforts be implemented if criteria are not being
met? June 20: Further clarifications is required to address
the concerns identified by the Tlicho Lands Department. As
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requested, De Beers should provide appropriate references
to ongoing wildlife monitoring and progressive reclamation
efforts and explain if and how those efforts are informing
reclamation research. Any linkage between active
monitoring programs, reclamation research programs, and
the establishment and monitoring of criteria should be
provided in version 4 of the ICRP, when required.
8 Table 1 - p4,
Comment The questions focus on the provision of information
SW5 - Research for the FCRP in 2025, but the project fails to provide a coherent
Timelines
answer on how this will be done.
Recommendation The project's response notes that the options
research will inform the feasibility of the landform options. The
timeline in section 2.3.5 notes that the work will be carrying on
until 2028, after the FCRP is submitted. More importantly, the
response as a whole notes that undefined monitoring will be
done to assess the effectiveness. However, if vegetation is
critical to wildlife use (noted in the second paragraph on p4)
then this work also needs to be completed to allow for useful
landform information. This work is not planned to be completed
until 2028 - when it will not be useful for the project's closure
planning.

June 9: Timelines must remain flexible, however De Beers
acknowledges that obtaining research results earlier in the
life of the mine will aid in meeting closure and reclamation
objectives. Section 2.3.5 of the RRP notes that from 2025 to
2028 "additional research will be determined by findings
from the initial tasks". The initial tasks of researching
landform options are scheduled to be completed prior to
submission of the FCRP. Thus, De Beers acknowledges that
based on the initial research there may be further questions
that remain to be resolved through research and a
placeholder for this work is integrated into the RRP.

June 6: In general, more clarification from De Beers is
required for reviewers to understand how the results of
each task and each phase of research identified in the
schedules will inform the establishment of closure options
(where still available) and measurable closure criteria to
support the final closure goals and objectives. For example,
Section 2.1 - Revegetation and Section 4 - Open PIts - which
specifically identifies the establishment of criteria and the
monitoring against criteria as tasks. On the contrary,
Section 3 mentions the support of PK cover designs but it is
not clear how the research identified in tasks 1 and 2 will
do that. June 20: In version 4 of the ICRP, an updated
Reclamation Research Plan should be provided which
clearly indicates how the results of each task/phase of
research inform the establishment of closure options and
criteria that will determine the success of final closure
objectives. Where post-closure monitoring is required, after
submission (and approval) of the Final Closure and
Reclamation Plan, De Beers should provide reviewers and
the Board with a plan to address any results that deviate
from predictions and established closure criteria.

9 Table 1 p5 material size

June 9: It seems that there may be a misunderstanding
regarding the design of the mine rock piles. Although the
material will be mine rock, the grain size is not yet
determined. There is an entire reclamation research section
(Section 2.3) devoted to final landform options to support
wildlife habitat. In this research we'll evaluate what grain size
is suitable to ensure the mine rock piles will remain safe for
wildlife.

June 6: There is a conflict between the De Beers' responses
in Table 1: "Vegetation of the mine rock piles is not
considered a viable option due to a lack of proven
techniques for vegetating rock, lack of sufficient alternative
cover materials (i.e. till), lack of clarity regarding reasons for
re-vegetation (e.g. may be preferable to not encourage
large mammal access), approved design of the piles as tall
with relatively small footprint (resulting in relatively steep
facilities), and costs", what final conditions of the Mine

Comment The Mine rock piles will not be covered by a different
material type. The project's resistance is well noted. However,
it's not clear how the mine rock piles can be considered safe
with Run of Mine rock which will have large voids. Community
members have told the company over and over how they're
concerned about risks to animals crossing mine infrastructure
and they have asked for much smaller material to be used for
crossing sites and areas where wildlife may be present.
Community members generally believe that caribou, who are
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curious creatures, will be on the mine rock piles. As such, the
final surfaces of the piles must have smaller sized material to
prevent injuries. In the past this concern has been 'noted' by the
company - but this answer seems to have suggested that they
have rejected the concern.
Recommendation Please incorporate community concerns or a
rationale for why these concerns have been rejected.

10 Table 1 - p7 part a

Comment The project discusses how they will alter the
objectives based on monitoring.
Recommendation This is completely wrong-headed approach to
closure. Once objectives are set, the project should work
diligently to meet them. Moving the goalposts should be a last
resort.

Rock Piles will incorporate: "No cover or revegetation
efforts are currently planned for the Mine Rock Piles" and
what De Beers' is leaving open in the RRP: "The
engagement for landform features may identify a
preference by community members to revegetate certain
priority areas of the Mine Rock and/or PK Piles..." and "De
Beers has agreed to investigate potential opportunities for
the final landform design that may provide improved
habitat quality for local wildlife expected to return to the
min area post closure. Such opportunities that may be
investigated include access and egress ramps, surface
material properties suitable for caribou travel, perch sites
for birds, nest sites, den sites, and escape cover, as well as
revegetation options at priority areas on or around the
mine rock and PK piles." De Beers is also committed to
"Include a research plan for investigating cover options for
the Waste Rock piles and processed kimberlite." Please
provide more detail on what those priority areas may be,
how or when they will be identified, and what criteria will
be used to determine their success as landform features.
These options presented in the RRP should be reflected in
version 4 of the ICRP, when required.
June 9: As noted in De Beers May 5, 2017 response, De Beers
will work with the MVLWB approved objectives. In the event
that these objectives can not be satisfied based on updated
mine site information, De Beers will proposed an alternative
objective for consideration by the MVLWB. This is considered
a standard and reasonable approach. TLPD #37
acknowledges an approach to update closure objectives after
they are approved.

June 20: Adequate response. The goal of the Reclamation
Research Plan should be the establishment of measurable
criteria to meet the (interim approved/proposed)
objectives. As De Beers points out in its response in Table 1,
the option of updating objectives is not closed, however,
the goal should not be to back track to make objectives fit
monitoring results but to manage closure options to meet
pre-determined and achievable closure criteria that reflect
current objectives.
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11 Table 1 - p7 part c

Comment The project cannot simply reject the board
question/direction.
Recommendation There should be a clear rationale to explain
why the mine rock weathering is not expected to be a matter of
concern (likely referencing the EA documents). Already the
model predictions have been shown to underpredict the water
quality downstream from the dykes - so evaluating all potential
sources is a worthwhile return to basics.

June 9: De Beers' May 5, 2017 informs that "weathering of
mine rock is not considered as a potential issue to water
quality". It is acknowledged that weathering will occur, and
this been assessed and accounted for in the predictive water
quality models for the mine. De Beers will conduct research
to update model predictions for water quality using site
measurements, including the results from weathering of
mine rock. In addition to above, A dedicated research
program on assessment of weathering is noted within
Section 2.2 Tasks 3 of the updated RRP. Water quality
downstream from the dykes (i.e. in the water management
pond) is not under-predicted. The water quality in the water
management pond is within predicted levels.

June 20: Task 3 of Part 2.2 in the RRP includes monitoring
and assessment of the implications of PK weathering if
there is evidence in the operational data that it is
contributing to a deterioration in water quality. If a
research plan is determined to be necessary based on
monitoring results, an updated RRP will be needed. De
Beers should provide (or reference if already available
elsewhere) what the triggers would be for initiation of this
research so that an updated RRP can be reviewed and
approved in a timely manner to address potential impacts
from weathering. The triggers for the establishment of the
research described in Task 3 should be identified in version
4 or future iteration of the ICRP.

12 Table 1 - p8 part c

Comment The question asks for clarity on the research goals.
The project's response states task 6 of section 5 provides the
clarity. Unfortunately, there is no task 6. It's possible that this
should be task 5. However, task 5 primarily focuses on fish
habitat and quantity of fish. It may be that the project intends
that this task/item is more encompassing - but if so, it should be
written this way (so as to support the answer)
Recommendation Clarify the answer.

June 9: De Beers May 5, 2017 response made an incorrect
reference. The correct reference is Section 5 of the RRP, Task
5. Section 4, Task 4 of the RRP will develop numerical closure
criteria for the open pits. This research program specifically
addresses the MVLWB March 16, 2017 comment. De Beers
May 5, 2017 response referenced Section 5, Task 3 of the
RRP which will develop closure criteria for Kennady Lake.

June 20: Section 5, task 3 and 5 does not indicate how or
when criteria will be established for waters in Kennady
Lake, as alluded to in De Beers' response to Table 1 (May 5,
2017). In version 4 of the ICRP, please provide an updated
RRP to clarify the closure criteria (fish, fish habitat, and
water quality) intended to be developed during the course
of reclamation research on Kennady Lake.

13 Table 1 - p10 part b

Comment The board asks why the project is not designing its
June 9: De Beers' May 5, 2017 response describes the
research to meet predetermined goals. The project's response research goals and considers the initial response adequate.
steps around the question and simply restates the project plan failing to answer the question.
Recommendation Answer the question.

June 6: Final land classifications and final criteria are not
being established until operational data and monitoring
results of various programs (revegetation studies among
them) are compiled. Understanding that setting achievable
criteria requires results from monitoring programs or
reclamation research, De Beers should be able to set
standards now that would best achieve objectives such as
I3 (similar to surrounding natural conditions). In the version
4 of the ICRP, De Beers should outline how revegetation
research efforts can strive to establish and reflect unique
habitat and aesthetic conditions recorded at Gahcho Kué
prior to mine development. This does not automatically tie
De Beers to establishing criteria reflecting the recreation of
original land classifications/vegetation, but it sets a higher
standard in the effort to identify what is (or may be)
achievable at closure through extensive research efforts.
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14 Table 1 - p10 part c

Comment The question seeks information on a starting point
from which the research questions can flow. The project instead
discusses a final ecological classification without providing any
details.
Recommendation Answer the question.

June 9: There may be a mis-understanding from the reviewer
on this point. The MVLWB March 16, 2017 comment was
related to disturbed areas of the mine site; thus the initial
ecological classification may not be representative of the
present characteristics on site. De Beers' May 5, 2017
response notes that the final ecological land classification is
dependent on the final ground conditions to support plant
species. De Beers considers the initial response to be
adequate.

June 6: Final land classifications and final criteria are not
being established until operational data and monitoring
results of various programs (revegetation studies among
them) are compiled. Understanding that setting achievable
criteria requires results from monitoring programs or
reclamation research, De Beers should be able to set
standards now that would best achieve objectives such as
I3 (similar to surrounding natural conditions). In the version
4 of the ICRP, De Beers should outline how revegetation
research efforts can strive to establish and reflect unique
habitat and aesthetic conditions recorded at Gahcho Kué
prior to mine development. This does not automatically tie
De Beers to establishing criteria reflecting the recreation of
original land classifications/vegetation, but it sets a higher
standard in the effort to identify what is (or may be)
achievable at closure through extensive research efforts.

15 Table 1 - p10 part d

Comment The research extends past 2025.
Recommendation The RRP must provide a clear timeline to
providing results by 2025.

June 9: Specific to Infrastructure Objective, information
collected from revegetation research (section 2.1 of the RRP)
and Final Landform Options to Support Wildlife Habitat
(section 2.3 of the RRP) will be necessary. Of these various
research tasks in these subject areas, only Task 2 of the
revegetation research extends beyond the 2025 timeframe,
all other research is scheduled to be completed prior to
submission of the FCRP. Specific to Task 2 of the revegetation
research, this is a long-term research program which will
commence in early mine life and will involve monitoring
beyond the timeframe of the FCRP submittal and into active
closure. It is anticipated that findings from the research will
inform the FCRP.

June 22: In version 4 of the ICRP, please update the RRP to
clarify how observations from test plots beyond the
submission of the Final Closure and Reclamation Plan will
be integrated into mine closure planning and evaluation.
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16 Table 1 - p10 part e

Comment There's no reason that the RRP needs to be approved
prior to the project starting the work. This is the commitment
that existed prior to project construction, it's the same work
that's being done at other sites. Failure to start is a choice on the
part of the company. It's the same choice that has seen them
effectively do no work (to date) in learning from other northern
mines to advance the reclamation research plan.
Recommendation Start the research.

June 9: As indicated previously, reclamation research will
begin within 12 months of the approval of the ICRP. De Beers
will not initiate research without the approval of the
management plan which governs this research. It is
important that the work conducted is aligned with the
management plan to which Parties had an opportunity to
review and make suggestions to. The final approved plan will
guide the reclamation research. Beginning research prior to
approval could result in a mis-alignment of activities with the
regulated plan leading to inefficient use of resources for both
the company, the regulatory, and reviewers.

June 6: Task 1 of all the research plans involves desktop
studies and/or analysis of monitoring data, please begin
this task as soon as possible to provide information to
revise criteria and version 4 of the ICRP. The ICRP will be a
dynamic document and reclamation research should be
initiated as early as possible so the Boards and stakeholders
can use the resulting information in the closure planning
process in a timely manner.

17 Table 1 - p10 part f

Comment It's not clear why an EA commitment as simple as this June 9: See response to TLPD 16
is taking years to complete nor why the project needs the
approval of the ICRP RRP to begin. Once again, the project has
chosen not to incorporate any work from past projects. That the
RRP was submitted without consideration of what was learned
from other projects is disappointing, the fact that this remains to
be started a year and a half after the initial submission of V2 of
the ICRP is shocking. The mine life is only another decade.
Recommendation Start the research.

18 Table 1 - p14

Comment The question asks when designs for drainage
June 9: The Fine PK amendment application, if approved, will June 22: In Version 4 of the ICRP, when required, should
pathways may be available.
not alter the timing for final drainage pathways maps.
include the type of information and level of detail provided
Recommendation The answer directs the reader to section 8 of
by De Beers in its response to Table 2.
the ICRP. However, section 8 is already out of date given the
information submitted as part of the PK amendment. This
should have been updated and submitted.

19 Table 1 - p14,
para 3

Comment The response discusses restoring natural drainage
pathways or new acceptable drainage
Recommendation Add a map of the pre-development drainage
be useful for setting the base condition.

June 9: A map of the baseline watershed with drainage
pathways will be added to the ICRP

June 22: In version 4 of the ICRP, when required, should
include a map of the baseline watershed with drainage
pathways as committed to in Table 2.

20 Table 1 - p14,
para 4 (others)

Comment Root Cause Analysis
Recommendation This is used throughout the document in a
variety of manners. Please define and provide context as to how
Root Cause Analysis will provide answers to the question in a
transparent manner.

June 9: Root Cause Analysis is a method of problem solving
to identify the reason(s) of a fault or problem. If the root
cause is removed from sequence of the failure/problem, it
would prevent the failure or problem from occurring.
Corrective action is taken to limit the root cause from
occurring again.

June 22: Adequate response. In version 4 or future iteration
of the ICRP, De Beers should identify plausible contingency
based on pre-determined list(s) of possible issues or failures
that could conceivably result from the chosen closure
activities described in the ICRP or under review through the
RRPs.

June 6: If the activities fit within existing approved plans,
programs or authorization conditions, trial research should
commence as soon as possible, so that the Board and
stakeholders can use the resulting information in the
closure planning process in a timely manner.
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21 Table 1 - p15,
16

Comment Rock Capacity projections
Recommendation The contingency for mine rock and PAG rock
is the same 15M tonnes. This is less than 5% contingency. Given
the amount of both types of rock in 2016, this contingency may
not be enough.

June 9: As noted in the De Beers May 5, 2017 response, 15
MT of additional storage is provided in the mined-out Hearne
Pit which can manage PAG rock or mine rock. Also as noted,
De Beers' has the option to adjust the footprint of the mine
rock pile to manage this material. The contingency has been
presented, and the options have been presented in De Beers
May 5, 2017 response.

June 22: Adequate response. However, it should be noted
that changes the project may require an amendment to the
land use permit and/or water licence. Further discussion
with the Inspectors and the Board would be required.

22 Table 1 - p18 SW5

Comment The project commits to working with Ni Hadi Xa to
inform final closure design.
Recommendation Ni Hadi Xa was not part of this discussion and
has not received anything from De Beers to indicate this. In the
past, NHX has participated with the project, to the effect of
many of its concerns amounting to being 'noted'. The concerns
almost uniformly remain. Please incorporate Ni Hadi Xa's
concerns.

June 9: De Beers has worked cooperatively with other
June 22: In version 4 of the ICRP, when required, should
members of NHX during many engagements, including two include the type of information and level of detail provided
workshops in 2016 looking specifically at the ICRP. De Beers by De Beers in its response to Table 2.
has also actively sought the opinions of Aboriginal parties
regarding closure design at community meetings and
engagements dating back to 2012. De Beers anticipates
continuing to work with NHX throughout the implementation
of the RRP. To that end, De Beers has built engagement with
parties, including the NHX parties into the RRP. Section 2.3
task 3 involves De Beers conducting specific engagement to
further understand community preferences for each mine
component, including habitat function for key wildlife
species, future land use and aesthetics, wildlife safety and
landform features.

23 Table 1 - p19 SW5

Comment The project indicates that wildlife monitoring will be
examined for safe wildlife movement.
Recommendation Beyond the fact that the definition of "safe"
remains open, it is unclear how the project will be monitoring
for this, particularly after closure is complete and the site will be
unoccupied. Please clarify.

June 9: Wildlife monitoring programs administered by the
July 5: Adequate response
Wildlife and Wildlife Habitat Protection Program (WWHPP)
will continue during Active Closure. The site surveillance
program which includes weekly wildlife surveys will likely be
the primary mechanism for observing wildlife at site. If
sufficient caribou are present at site, then behavioural
monitoring will also occur. De Beers may also set up remote
cameras to monitor key areas. In short, a variety of
techniques will be used to monitor wildlife as per the
WWHPP (Wildlife and Wildlife Habitat Protection Plan) and
the WEMP (Wildlife Effects Monitoring Program). It is
expected that post-closure monitoring will involve an
increased reliance on remote methods such as remote
cameras and active monitoring at key times of the year.
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24 Table 1 - p24 I1

Comment The project commits to working with Ni Hadi Xa to
June 9: See response to TLPD 24
inform final closure design.
Recommendation Ni Hadi Xa was not part of this discussion and
has not received anything from De Beers to indicate this. In the
past, NHX has participated with the project, to the effect of
many of its concerns amounting to being 'noted'. The concerns
almost uniformly remain. Please incorporate Ni Hadi Xa's
concerns.

July 5: In version 4 of the ICRP, when required, should
include the type of information and level of detail provided
by De Beers in its response to Table 2.

25 Table 1 - p25 I1

Comment The project will ensure soil quality remains an
acceptable quality. The board asks for a response to its question
to "clarify in detail". The answer provided lacks clarity or details.
Recommendation Please answer in detail.

June 9: The reviewer comment requests further details
July 5: Adequate response
regarding the soil quality criteria which will satisfy the
objective I1. Table 20 of the ICRP provided proposed closure
criteria for soil quality. It is De Beers understanding that
criteria will be the subject of a focussed review in 2017
following approval of the RRP and other components of the
ICRP. The purpose of this present review process is to
address the subjects of reclamation research and closure
options.

26 I3

Comment The project response notes that this is routine.
However, this closure objective has repeatedly been an issue for
discussion in recent closure workshops. If the issue was routine,
it would have been easy to arrive at an understanding.
Recommendation The project should be directed to respond,
including addressing past concerns. Failure to do so will simply
increase the likelihood of dispute of iin the future. At this point
there is uncertainty between the parties on just what this item
means. Establishing the options if failure occurs is a worthwhile
and important discussion point.

June 9: De Beers considers the activity of removing buildings,
equipment and surface hazards is normal reclamation
activities. Additionally, the activity is plain language and
readily understandable. If there are further clarifications
required, De Beers would be please to respond. A detailed
description of the closure of infrastructure is provided in the
ICRP section 5.2.5.5.

July 5: Adequate response. In version 4 or future iteration
of the ICRP, De Beers should identify plausible contingency
plans based on pre-determined list(s) of possible issues or
failures that could conceivably result from the chosen
closure activities described in the ICRP or under review
through the RRPs.

27 p 34

Comment Box 1 (item a?) - There is still no indication on what
constitutes a priority area for revegetation.
Recommendation This is not a question of research - research
can refine the matter. The heart of the answer is a matter of
priniciples and goals - with the project establishing what they
believe is important. Please clarify principles and goals.

June 9: Research is required to identify priority areas based
on available overburden materials and community
engagement.

July 5: Adequate response
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28 p 34, item f

Comment While the purpose of this table is somewhat
uncertain, it's not clear how runoff and seepage can be managed
in the event of an upset.
Recommendation During closure the WMP is progressing
towards a lake again - it's not clear that it should (or will) remain
an option for runoff or effluent (at least absent
acknowledgement)

June 9: The purpose of Table 3 is to summarize the remaining July 5: Adequate response
closure options for each facility described in Table 2 of the
May 5, 2017 submittal. Specific to item f, it remains a closure
option for runoff and seepage waters to be directed and
managed within the Water Management Pond, or other
collection pond within the Controlled Area.

29 p35

Comment The options listing should be reflected within the
research reclamation plans
Recommendation If the Research Reclamation Plans are helping
to clarify options, then the RRPs should discuss this as an explicit
item within Research plans.

June 9: Sections 2.2.1, 2.2.2, 2.2.3, 3.1.2, 4.1.2, 5.1.2 of the
RRP identify that the research will inform the options, this is
further carried over to the respective tasks within each
research topic. Thus, every research topic includes research
that will inform options. De Beers considers the reviews
concerns to be addressed within the updated RRP.

July 5: All options outlined in De Beers' responses to
reviewer comments and Board direction should be
incorporated into the version 4 of the ICRP, where
applicable.

30 e6,
commitment
32, bullet 1

Comment The establishment of vegetation test plots does not
address bullet 1.
Recommendation Please address bullet 1.

June 9: A reference to a site survey to record the extent of
land disturbance will be added.

July 5: Edits should be captured through the submission of
an updated RRP in version 4 of the ICRP.

31 e6,
commitment
32, bullet 2

Comment Though this was identified as a commitment years
ago, it remains a complete unknown
Recommendation The project should commence this
immediately. The RRP and any kind of permit is not required to
initiate the identification of priority areas

June 9: As indicated previously, reclamation research will
begin within 12 months of the approval of the ICRP. De Beers
will not initiate research without the approval of the
management plan which governs this research. It is
important that the work conducted is aligned with the
management plan to which Parties had an opportunity to
review and make suggestions to. The final approved plan will
guide the reclamation research. Beginning research prior to
approval could result in a mis-alignment of activities with the
regulated plan leading to inefficient use of resources for both
the company, the regulatory, and reviewers.

July 5: Task 1 of the Research Plans is to complete the
Desktop Review including practices and experiences of
other Mines. Reclamation research should be initiated as
early as possible so the Boards and stakeholders can use
the resulting information in the closure planning process in
a timely manner.

32 Research
Reclamation
(General)

Comment As previously stated with past iterations, the research
reclamation plans lack detail - the nature of plan
implementation lacks detail - the information gap attempting to
be resolved is uncertain.
Recommendation The research program must be linked to the
uncertainty within the closure objective. As currently written,
the research objectives and goals are broadly stated and
unlinked to outcomes that they are attempting to achieve. Part
of this limitation is that the project has failed to set meaningful

June 9: The RRP at this stage must be written to be open
July 6: Adequate response
enough to allow the research to proceed without excessive
restrictions which could hinder the progress of potentially
beneficial outcomes. The research is designed to address the
identified areas of uncertainty, and are aimed at ensuring
that the selected closure and reclamation approaches are
appropriate for meeting the approved objectives. The RRP
contains a sufficient level of detail to understand the
uncertainty and objectives, as well as the key research tasks.
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targets to be achieved, instead choosing to research topics on a This is considered by De Beers to be sufficient to understand
general sense. Please fix.
the components of the research and the links to closure and
reclamation planning. Table 20 of the ICRP provides the
cross-references between the closure objectives and the
reclamation research program. Table 20 will be updated in
the final ICRP.
33 Page e11, Task
2

Comment "The research will assess the viability of alternative
methods."
Recommendation At this point, it is not sure what the primary
revegetation effort will entail. It is not clear what the listed
examples are *alternative to*. Please clarify. Similarly, the
discussion within this passage entails primary succession. It's not
clear what/how the secondary succession testing will be
evaluated as (as described in paragraph 2.) Please clarify.

June 9: Scarification and natural ingress will be tested against
alternative measures such as active seeding and application
of soil amendments. Treatment types will be determined as
part of the research.

July 5: All options outlined in De Beers' responses to
reviewer comments and Board direction should be
incorporated into the version 4 of the ICRP and RRP, where
applicable.

34 Page e11, Task
2

Comment The task does not provide clarity on what will be done
- how the test plots will be established, particularly for the
evaluation of secondary succession (when the project has
consistently stated that primary succession and regrowth cannot
be assured - despite research elsewhere)
Recommendation Please provide further detail.

June 9: The execution level of details, such as test plot size, July 5: Adequate response
shape, location , species of interest, and surface
characteristics have not been specified at this time. This level
of detail will be informed by Task 1 and will be developed
after completion of Task 1. Task 2 provides sufficient level of
information to understand what will be done and the
questions to be answered, not a step by step protocol that
will be followed.

35 Page e11, Task
2

Comment It is surprising and disheartening that the project has
not built upon the knowledge from other mines. The
commitments made by the project suggest that this would be an
early priority - instead they've seemingly done nothing to inform
the information gaps or research plans. What is particualrly
surpising is that the knowledge associated with the other mine
that De Beers is closing is not incorporated.
Recommendation The only reference from a site outside of GK
is a 2009 study that looks at the Yukon. The Board should direct
the project to get start this research.

June 9: As indicated previously, reclamation research will
begin within 12 months of the approval of the ICRP. De Beers
will not initiate research without the approval of the
management plan which governs this research. It is
important that the work conducted is aligned with the
management plan to which Parties had an opportunity to
review and make suggestions to. The final approved plan will
guide the reclamation research. Beginning research prior to
approval could result in a mis-alignment of activities with the
regulated plan leading to inefficient use of resources for both
the company, the regulatory, and reviewers. The research
program was developed to address the uncertainties noted
in the ICRP, as well as, commitments made by De Beers
throughout the permitting and licensing phase. The mine

July 6: Task 1 of the Research Plans is to complete the
Desktop Review including practices and experiences of
other Mines. Reclamation research should be initiated as
early as possible so the Boards and stakeholders can use
the resulting information in the closure planning process in
a timely manner.
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design, operation and closure considerations during the
permitting/licensing/design process did consider the best
practices for mining and northern mining conditions.
36 Page e11, Task
3

Comment Overburden stockpile volume balance. While there
are modificiations to be made, it in unclear why the overbuden
supplies are listed as 'unknown'. Both the EA and subsequent
regulatory documents have indicated what the aniticipated
volumes will be.
Recommendation It is not warranted to continue to use
research as a rationale to delay the advancement of the closure
planning and research. The Board should direct the project to
use the projection that they have submitted already, evaulate
the prediction versus the amount rendered with the first pit
development, and then the amounts required for the closure
activiites expected within the current ICRP. This should be done
within 60 days.

June 9: Task 3 does not state or suggest that overburden
July 6: Adequate response
supplies are "unknown". Table 14 of the ICRP proivdes a
summary of the overburden volume predicition. The
overburden removed from each open pit is reported in the
water licence annual report. The quantities and location of
overburden is also reported in the water licence annual
report. Thus, De Beers has a prediction of overburden and is
required to annually report the quantities at site. Prediction
of overburden will be used to complete Task 3, and this will
be informed by on-site measured volumes. De Beers does
not share the reviewers perspective on the research program
and believes there is a misunderstanding.

37 Page e11, Task
4

Comment Closure Criteria - The concept of doing research
(methods unclear) to establish what criteria to use is a
backwards approach. The approach should be to set the goal,
then undertake research as to how to meet that target. If for
some reason, the project can not meet the target, then the
objective can be proposed to be modified, with the research
work, effort and methods evaluated. If a good faith effort had
been undertaken, then the objective can be amended.
Recommendation The closure criteria can and should be
proposed immediately.

June 9: De Beers has already proposed criteria, however at
this point De Beers is following the work plan provided by
the Board whereby the proposed criteria will undergo
another focussed review following completion of the
focussed review of the other elements of the ICRP.

July 6: The Board's Guidelines for Closure and Reclamation
defines Reclamation Research as: "includes literature
reviews, laboratory or pilot-scale tests, engineering studies,
and other methods of resolving uncertainties. Proponents
conduct reclamation research to answer questions
pertaining to environmental risks; the design of reclamation
research plans aims to provide data and information which
will reduce uncertainties for closure options, selected
closure activities, and/or closure criteria." The Board
support the use of research to establish measurable closure
criteria but remind De Beers that closure goals must also be
in line with the Board's Water and Effluent Quality
Management Policy which requires the protection of water
quality as a primary objective.

38 Page e11, Task
5

Comment "Wildlife use of treated areas (re-vegetated areas) will
also be monitored"
Recommendation At no point is this explained - either in terms
of objectives/priorities or methods. Given the experience at
other mines, seperating small mammals and vegetation was an
important step. Secondly, it's not clear how the monitoring

June 9: Wildlife monitoring programs administered by the
Wildlife and Wildlife Habitat Protection Program will
continue during Active Closure. The site surveillance program
which includes weekly wildlife surveys will likely be the
primary mechanism for observing wildlife at site. If sufficient
caribou are present at site, then behavioural monitoring will

July 6: De Beers should provide a reference to existing
wildlife monitoring programs with a summary to provide
context in either ICRP or RRP (wherever is most
appropriate) to better define post-closure monitoring
plans. This can be done in version 4 of the ICRP, when
required.
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would take place after the closure. Please add details. These are also occur. De Beers may also set up remote cameras to
the kind of details that are important for evaluating the
monitor key areas. In short, a variety of techniques will be
reclamation plans.
used to monitor wildlife. The reviewer references a sentence
from Section 2.1 RRP Task 5. As noted in Tasks 5, the
revegetation plan will be informed from the work completed
in Tasks 1 to 4. Thus, the level of detail the reviewer seeks
can not be developed until these previous tasks are
executed.
39 Page e19, Task
1&2

Comment It is unlcear what objective or information gap RRP
2.3 it's intended to meet, but the approach for Aboriginal
engagement can be improved by bringing active involvement in
much sooner.
Recommendation A better approach would be to include other
views into the completion of the tasks. Task 1 or task 2 of the
RRP should feature active inclusion with TK holders rather than
doing it in a western/passive way (through desktop study which requires written TK to be submitted - which is not readily
done in the north). Using the proposed model, the project will
complete the work and then ask for feedback - the point at
which they will be less inclined to go back and modify their
work. Thus, it's a potential conflict between the results and the
TK holders. It is better to include these perspective at the start,
be inclusive to TK ideas, and work collaboratively together to
create the best possible reclamation plan.

June 9: De Beers thanks the reviewer for the suggestion. Task Noted.
3 will involve active inclusion of TK holders through direct
engagement and collaboration, not only a desktop study. The
input of TK holders will be included in the final landform
designs for the site. Determining the right questions to ask
(e.g. examples of what others do), and the right information
to provide (i.e. habitat models for viable landform options)
will lead to improved engagement with the TK holders.
Coming to TK holders for input, without providing an
adequate level of information may not result in productive
engagement. De Beers agrees with the reviewer however
that active involvement can improve outcomes.
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Kierney Leach
Regulatory Officer
Mackenzie Valley Land and Water Board
7th Floor – 4910 50th Avenue
P.O. Box 2130
Yellowknife, NT
X1A 2P6

June 2, 2017

Dear Ms. Leach,
Re:

DeBeers - Gahcho Kue
Water Licence – MV2005L2-0015
Revised ICRP - Closure Options and Reclamation Research Plan
Request for Comment

The Department of Environment and Natural Resources (ENR), Government of the
Northwest Territories has reviewed the plan at reference based on its mandated
responsibilities under the Environmental Protection Act, the Forest Management Act,
the Forest Protection Act, the Species at Risk (NWT) Act, the Waters Act and the
Wildlife Act and provides the following comments and recommendations for the
consideration of the Board.
Topic 1: Hydrocarbon-Impacted Water
Comment(s):
Closure options for SW3 mention that hydrocarbon-impacted water may be
discharged to Water Management Pond if does not meet discharge limits.

ENR notes that hydrocarbons have been detected within water management
facilities at other diamond mines in the Northwest Territories (NWT), for example
LLCF and NI, which has been an area of concern and could have implications for
closure of these facilities.
As such, ENR is concerned with the proposed release of hydrocarbon-impacted
waters to the Water Management Pond over the long term (i.e. Kennady Lake).
1

Alternatives for managing, treating and or disposing of hydrocarbon impacted water
should be described in Operation and Maintenance Plans and Waste Management
Plans.
Recommendation(s):

1) ENR requests clarification from De Beers why the disposal of hydrocarbon-

impacted water to the Water Management Pond is the preferred approach for
operation and closure. This should include a description of any implications that
this may have on operations (discharging) or closure (water and sediment
quality in Kennady Lake post-closure).

2) ENR requests that De Beers describe potential alternatives to manage, treat and

or dispose of hydrocarbon impacted water or material during operations and at
closure.

Topic 2: Seepage
Comment(s):

In the Reclamation Research Plan, it is noted that Task 2 for seepage will not be
completed until completion of mining of Hearne Pit. Is this timeline still valid given
the delay to Hearne Pit?
Recommendation(s):

1) ENR requests De Beers clarify whether timing of tasks related to seepage are still

valid given delays to Hearne Pit (i.e. is the work related to mine development, or
rather is it related to a period of time from the commencement of the
development of the PK and mine rock piles.)

Topic 3: Fine PK Cover Material
Comment(s):

It is noted that the Fine PK Containment Facility (FPKCF) will be covered with
approximately 1m of coarse PK followed by 1.5m of NAG mine rock. ENR notes that
a recent application before the Board details the potential expansions of the FPKCF
as a result of a delay to the development of Hearne Pit. It is unclear if sufficient cover
material is available as a result of this change.
In addition to the above, ENR is of the opinion that De Beers should briefly describe
the geochemical properties of the Coarse PK and whether they will leach metals in
the long term under acidic or neutral conditions.
2

ENR also suggests that De Beers should describe if the expansion of the FPKCF will
in essence blind off Dyke L and result in pooled water within the FPK making parts
of the facility unsuitable for cover and require alternate closure options and closure
objectives/criteria.
Recommendation(s):

1) ENR recommends that De Beers clarify if sufficient cover material still remains

for the FPKCF given the proposed expansion of that facility.

2) ENR recommends that De Beers describe the geochemical properties of the

Coarse PK and whether they will leach metals in the long term under acidic or
neutral conditions. This would support the option of using it as cover over the
FPKCF.

3) ENR recommends that De Beers describe if the expansion to the FPKCF would, or

could, result in blinding off Dyke L resulting in pooled water within the FPKCF
which would not support a cover.

Topic 4: Groundwater Monitoring
Comment(s):

Task 2 under “Open Pits” mentions action levels related to groundwater monitoring.
As there are no action levels related to water quality concentration coming into the
pits, it is unclear how action levels will be utilized in Task 2 and how they will
inform reclamation research initiatives.

Recommendation(s):

1) ENR requests that De Beers clarify whether action levels related to groundwater

monitoring exist and, if so, how they will aid in reclamation research.

Topic 5: Scheduling
Comment(s):

Section 4.1.5 includes timing for mine development. ENR is unsure if this is still
accurate given the delays to Hearne Pit as Task 3 is dependent on the flooding of
Hearne Pit.
Recommendation(s):

1) ENR requests clarification on whether timeline outlined in Section 4.15 are still

accurate.

3

2) ENR recommends that the Closure Options and Reclamation Research Plan be

updated where required to address the changes in mine plan for Hearne Pit.

Topic 6: Kennady Lake
Comment(s):

Section 5.1.1 mentions an uncertainty related to post-closure water quality in
Kennady Lake. Table 5.1.6 mentions that development of numerical objectives for
Kennady Lake is Task 5 which will occur in 2020-2024. However, in Figure E1 it is
listed as Task 6 and slated for 2025-2026. Thus, the timing of this task is unclear
and must be revised.

Additionally, ENR is interested to know the status (e.g. quality, volume, water level,
etc.) of the Water Management Pond at this time and each year as we progress to
closure. This description should include projections on when the area will be full of
water. Discussions regarding the quality of that water at closure should effect
decisions regarding closure options.
Recommendation(s):

1) ENR requests clarification on timing related to the establishment of numerical

water quality objectives for Kennady Lake.

2) ENR requests regular/annual updates on that status of the Water Management

Pond (e.g. Annual Water Licence Reports, Closure and Reclamation Status
Reports, Reclamation Research Reports, etc.) and clarification on how that status
will be related to the establishment of objectives.

Topic 7: Figure E1
Comment(s):

ENR notes that in Figure E1, Task 4 under Kennady Lake is missing from the report.
Also, there appears to be additional discrepancies in Figure E1 when compared to
the body of the document. Figure E1 appears to be a summary and, as such, should
reflect the information in the body of the report.
Recommendation(s):

1) ENR requests that De Beers review the information in Figure E1 and update it as

appropriate.

Comments and recommendations were provided by ENR technical experts in the
Water Resources Division and the North Slave Region and were coordinated and
4

collated by the Environmental Impact Assessment Section, Conservation,
Assessment and Monitoring Division (CAM).

Should you have any questions or concerns, please do not hesitate to contact Patrick
Clancy, Environmental Regulatory Analyst at (867) 767-9233 Ext: 53096 or
email patrick_clancy@gov.nt.ca.
Sincerely,

Patrick Clancy
Environmental Regulatory Analyst
Environmental Impact Assessment Section
Conservation, Assessment and Monitoring Division
Department of Environment and Natural Resources
Government of the Northwest Territories
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June 9, 2017

1. GENERAL
ARKTIS Solutions Inc. (ARKTIS) completes closure and reclamation planning services for De Beers
Canada Inc. (De Beers) Snap Lake and Gahcho Kué mines. In response to reviewer comments on the
Gahcho Kué mine’s updated Reclamation Research Plan, this Memorandum presents an overview of select
components of the revegetation research completed at De Beers’ Snap Lake mine and considered relevant
to the Gahcho Kué Mine. An objective of this Memorandum is to demonstrate:






De Beers’ is actively completing research into revegetation at a northern mine site, the Snap Lake
Mine.
In 2004/05 natural recovery vegetation test plots were developed and have since been monitored
to evaluate the natural recovery of plant species at the mine site.
As an initial step towards completing active revegetation test plots, a desktop review was
completed that built upon knowledge collected from relevant scientific literature, other northern
mine site research programs, and known Traditional Knowledge.
Methods have been developed and implemented to obtain required seed stock for candidate
species for use in revegetation research and in closure planning.
In 2015 active revegetation test plots were developed and have since been monitored to evaluate
the growth of a variety of plant species subject to various substrate growth conditions.

The revegetation research completed at the Snap Lake mine has provided De Beers’ with knowledge that
can be directly transferred to the Gahcho Kué mine.

2. OVERVIEW OF REVEGETATION RESEARCH
As part of revegetation research at the Snap Lake mine, a desktop review was completed to identify a list
of candidate species to be used in revegetation, as well as, examine the potential methods for developing
seed stock for these species to support revegetation research, progressive reclamation, and for the final
site wide revegetation at closure.
The desktop review identified a list of candidate species that included eight graminoid species, two forb
species, and six shrub species for future research trials. The species were selected if they were considered
native species to the Northwest Territories, and met one of the other following criteria:



Species is recognized as important for local Traditional Knowledge applications; or,
Species has demonstrated success in revegetation research or progressive reclamation at Ekati
or Diavik Mines.

1

The Snap Lake Environmental Assessment Report was reviewed for species with a known Traditional
Knowledge value, and revegetation studies at Diavik and Ekati were reviewed to identify species with a
successful performance record.
Recommendations were also developed for sourcing and developing the required seed stock for the
candidate species, including using commercial sources for graminoids and forbs, local collection for shrubs,
and propagation of shrubs to seedlings at an offsite nursery rather than on-site propagation or direct
seeding. A nursery assessment further identified preferred options for sourcing commercial seed and
seedling propagation.
A summary of the research and its outcomes is provided in the Snap Lake Mine 2014 Annual Closure and
Reclamation Plan Progress Report (ACRPPR) and its appendices (ARKTIS, 2015), available on the
Mackenzie Valley Land and Water Board (MVLWB) public registry at the link below.
http://registry.mvlwb.ca/Documents/MV2011L2-0004/MV2011L2-0004%20%20De%20Beers%20Snap%20Lake%20%202014%20Annual%20Closure%20and%20Reclamation%20Plan%20Progress%20Report%20%20Mar31-15.pdf
Following the desktop review, revegetation test plots were established at the Mine site in 2015 to assess
vegetation performance under various growing conditions, including:






Influence of planting season;
Addition of topsoil as topdressing;
Application of fertilizer as an amendment;
Plant species; and,
Soil characteristics on plant growth and health.

Graminoid and forb seeds were acquired from commercial sources, and local seed collection programs
were completed to provide shrub propagules. It was identified that a mid-August to mid-September
collection is a suitable period for harvesting of most candidate species.
Test plots research and monitoring has been ongoing to evaluate the success of growth using the different
revegetation methods. Initial results indicate there is better vegetative performance with topsoil
amendments, but natural succession by surrounding endemic vegetation initially outperforms the candidate
species applied through active revegetation techniques. The inclusion of forbs appears to have little initial
impact on the performance of other graminoid species, while fertilizer amendments appear to result in
slightly greater initial coverage.
A summary of the seed collection and test plots research and outcomes is provided in the Snap Lake Mine
2015 and 2016 ACRPPR reports (see links below) and their appendices (ARKTIS, 2016, 2017).
http://registry.mvlwb.ca/Documents/MV2011L2-0004/MV2011L2-0004%20%20De%20Beers%20Snap%20Lake%20%202015%20Annual%20Closure%20and%20Reclamation%20Plan%20Progress%20Report%20%20Apr18-16.pdf
http://registry.mvlwb.ca/Documents/MV2011L2-0004/MV2011L2-0004%20%20De%20Beers%20Canada%20Inc.%20-%20Snap%20Lake%20%202016%20ICRP%20Progress%20Report%20-%20May1-17.pdf
In addition to the active revegetation test plots research described above, eleven natural recovery sample
plots were established in 2004 and 2005 prior to commencement of mining activities as part of the
Vegetation Monitoring Program (VMP) at Snap Lake. These plots were last surveyed in 2013 and a total of
74 plant species had naturally colonized the disturbed sites (Golder, 2014). Results are presented within
Annual VMP reports as a requirement of the Environmental Agreement, and are available on the Snap Lake
Environmental Monitoring Agency (SLEMA) website at the link below.
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http://www.slema.ca/wp-content/uploads/2017/01/170306_DeBeers-SL_2016-Vegetation-Annual-ReportFINAL-R221821.pdf

3. CLOSING
ARKTIS would like to thank De Beers for retaining our services. Should you have any questions whatsoever
about the content in this Memorandum please feel free to contact Jamie VanGulck. at 867.446.4129 /
vangulck@arktissolutions.com.
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